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TABLE 1.! BB PPDR service categories. 
%

CATEGORY SERVICE TYPE* REERENCES IMP.** 

VOICE SERVICES   
S0.D'0D'0.%8'#5.%$.(8#5.$% >+44%/+,4.Z%5*44% [H\[EB\[EQ\[EG\% ••%

M*46D/+,4.Z%O!!% [B\[H\[F\[EF\[EG\%% ••••%
K('+,%8'#5.%$.(8#5.$% K('+,%5*44% [H\[P\[EG\% ••••%

9;.(<.052%8'#5.% 9;.(<.052%5*44% [H\[EH\[EG\% ••••%

X;1#.0-%4#$-.0#0<% [H\% •••%
=#(.5-%;'/.%5*44$%J#0/#8#/+*4?%<('+,?%O!!L% [P\[EF\[EG\% ••••%

MULTIMEDIA SERVICES   
V#/.'%7.(8#5.$% 3.*4D-#;.%8#/.'%$-(.*;#0<% [H\[W\[EE\[EB\[EQ\% •••%

K('+,%8#/.'%$-(.*;#0<% [EH\% •••%
V#/.'%5*44%J'0.D'0D'0.?%<('+,L% [H\% ••%
V#/.'%'0%/.;*0/%J0'0D(.*4D-#;.L% [EB\% •%
V#/.'%$+(8.#44*05.%J(.*4D-#;.L% [W\[EQ\% ••••%
]'/2D&'(0%5*;.(*D1*$./%8#/.'%J$-(.*;#0<?%(.5'(/#0<?%+,4'*/#0<L% [H\[W\[EB\[EQ\% ••••%
=('0.D1*$./%8#/.'%$+(8.#44*05.%J(.*4D-#;.L% [EE\[EQ\[EH\% ••%
3.;'-.%,*-#.0-%;'0#-'(#0<% [W\[EB\% •••%

T;;.($#8.%$.(8#5.$% 9Z-.0/./?%*+<;.0-./%*0/%8#(-+*4%(.*4#-2%$.(8#5.$% [P\% •%
T06'(;*-#'0%$.(8#5.$% 7"*(#0<%'6%;+4-#;./#*%5'0-.0-$%J,"'-'$?%8#/.'%54#,$?%;*,$%.-5YL% [H\[W\[EB\% ••••%

]#';.-(#5$%#/.0-#6#5*-#'0% [H\[EB\% •%
]('*/5*$-%;+4-#;./#*%$"*(#0<% [H\[EH\% •••%

DATA SERVICES   
7.(8#5.$%(.4*-./%-'%4'5*-#'0%
*0/^'(%*(.*%;'0#-'(#0<%
%

R'5*-#'0%*0/%-(*5)#0<%$.(8#5.$% [EQ\[EH\[EW\[EG\% ••••%
KT7%$.(8#5.$%J4'5*4#N*-#'0?%;*,%(.-(#.8*4%*0/%(.*/#0<?%,'$#-#'0#0<%#06'%
.Z5"*0<.L%

[EB\[EQ\[EH\% ••••%

3.;'-.%/.8#5.%5'0-('4%$.(8#5.$%^:XV$?%('1'-$L% [EB\% ••%
T06'(;*-#'0%$.(8#5.$% !.Z-%;.$$*<#0<% [H\[EQ\[EH\% ••%

T0$-*0-%;.$$*<#0<% [EH\% ••%
O+$"%0'-#6#5*-#'0$% [EQ\[EH\% ••%
T0-.(0.-%*55.$$% [EB\% •%
9D;*#4%% [EB\[EQ\[EH\% •%
O+14#5%&*(0#0<%*4.(-$% [EB\[EW\% ••••%
=*-*%_+.(2%$.(8#5.$%J#06'(;*-#'0%*1'+-%#0/#8#/+*4$?%#08.0-'(2%(.<#$-(#.$?%
MX`aX!%/*-*1*$.$%.-5YL%

[EB\[EQ\% •••%

7"*(#0<%'6%a7=%/*-*%#0%*0%.;.(<.052%5'0-.Z-%JEEI%5*44?%.D5*44L% [EB\[EH\% ••%
A'0-.Z-%$"*(#0<%J0.-&'()%$#<0*4%$-(.0<-"?%1*--.(2%4#6.?%0.-&'()%$,../%.-5YL% [EH\% ••%
7-*-+$%J,(.$.05.%#06'L% [EB\[EH\% •••%
=*-*^-(*66#5%(.5'(/#0<%J8'#5.?%8#/.'?%/*-*L?%$-'(*<.?%_+.(2%*0/%,4*21*5)%% [EH\% ••%

7.0$'(%$.(8#5.$% a./#5*4%$.0$'(%$.(8#5.$% [EB\[EQ\[EH\% ••%
7.0$'(%$.(8#5.$%6'(%.08#('0;.0-%;'0#-'(#0<%*0/%#05#/.0-%/.-.5-#'0%J.Y<Y?%-".6-%
$.0$'($?%*5'+$-#5%<+0$"'-%/.-.5-#'0?%6#(.^$;').%/.-.5-#'0L%

[EH\% •%

b#(.4.$$%$.0$'(%0.-&'()%$.(8#5.$% [H\[EB\% ••%
V#-*4%$#<0$%;'0#-'(#0<% [H\[EH\%% •••%

%
%%%cA'4+;0% -&'%,('8#/.$%$.(8#5.% -2,.$% -"*-% -".%*8*#4*14.%(.$+4-$%'6%$+(8.2$% 6(';%-".% (.6.(.05./% 4#-.(*-+(.% #/.0-#6#./%*$% -"'$.% -".%OO=3%$-*)."'4/.($% J6#(.%
6#<"-.($?%.;.(<.052%;./#5*4%$.(8#5.$?%4*&%.06'(5.;.0-L%6'+0/%;'$-%#;,*5-6+4%*0/%-".(.6'(.%(._+#(./Y%M.05.?%-".%4#$-%'6%$.(8#5.%-2,.$%#$%0'0D.Z"*+$-#8.%*0/%
6'5+$.$%,(#;*(#42%'0%;'$-%5(#-#5*4%-2,.$%'6%$.(8#5.$?%#054+/#0<%4.<*52%5';;+0#5*-#'0$%*0/%;'$-%;*-+(.%*0/%,(';#$#0<%.;.(<#0<%$.(8#5.$Y%
%%%ccA'4+;0%6'+(%J(#<"-D"*0/%$#/.L%,('8#/.$%*%8#$+*4%(.,(.$.0-*-#'0%'6%-".%(.4*-#8.%#;,'(-*05.%'6%.*5"%'6%-".%#/.0-#6#./%$.(8#5.%5*-.<'(#.$^-2,.$%*55'(/#0<%-'%
-".%',#0#'0$%'6%-".%OO=3%$-*)."'4/.($Y%9*5"%5*-.<'(2^-2,.%#$%*$$#<0./%*%4.8.4%'0%*%$5*4.%'6%'0.%-'%6'+(%6'44'&#0<%-".%;.-"'/'4'<2%+$./%#0%[EH\%J'0.%/'-%d%
4.*$-%#;,'(-*0-?%6'+(%/'-$%d%;'$-%#;,'(-*0-LY%
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;)=*=&' $+"3/12+' *30/5"1' #)1)+12"0&' 15)81' #)1)+12"0<&'
)0926"0D)01$('D"021"620*'$0#')$6(%'A$6020*'/)692+)/';)=*=&'20'

62/F'$6)$/'8"6'D$//29)'8(""#20*&'$9$($0+5)&'A2(#826)<'$0#'921$('
/2*0/'D"021"620*'$77(2+$12"0/'8"6'86"01(20)'76"8)//2"0$(/=

 

TABLE 2.! Categories of additional non-interactive PPDR capabilities. 
'

CATEGORY SERVICE TYPE* REFERENCES DESCRIPTION AND EXAMPLES IMP.** 

NON-INTERACTIVE CAPABILITIES AND SERVICES 
U.-&'()%5'8.(*<.%
*0/%5*,*5#-2%
5*,*1#4#-#.$%

X/D"'5%5'00.5-#8#-2%#0%
*(.*$%&#-"'+-%0.-&'()%
5'8.(*<.%

[W\[EH\%% ]('*/1*0/%5'00.5-#8#-2%$.-%+,%*/D"'5%+$#0<%,'(-*14.%'(%;'1#4.%
$'4+-#'0$%#0%*(.*$%&".(.%0*-#8.%0.-&'()%5'8.(*<.%#$%0'-%*8*#4*14.%
J-+00.4$?%(.;'-.%*(.*$%.-5YL%

••%

A'8.(*<.%*(.*%*0/^'(%
5*,*5#-2%J-"('+<",+-L%
*+<;.0-*-#'0%

[B\[H\[P\[F\[EH\[II\% X1#4#-2%-'%.Z-.0/%-".%5'8.(*<.%*(.*%'(%5*,*5#-2%J-"('+<",+-L%'6%-".%
0.-&'()%+$#0<%/.,4'2*14.$?%6'(%.Z*;,4.%8."#54.D;'+0-./%*0/%
,'(-*14.%0.-&'()%0'/.$?%/('0.D;'+0-./%*55.$$%,'#0-$%'(%$*-.44#-.%
5';;+0#5*-#'0%

••%

M#<"DO'&.(%:$.(%
9_+#,;.0-%

[P\% M#<"D,'&.(%/.8#5.$%6'(%OO=3%1*0/$%-"*-%5*0%',.(*-.%*-%$.8.(*4%-#;.%
-".%,'&.(%'6%5';;.(5#*442%*8*#4*14.%/.8#5.$e%,('8#/.$%1.--.(%(+(*4%
5'8.(*<.%*-%-".%0.-&'()f$%./<.?%<(.*-.(%,.0.-(*-#'0%#0%+(1*0%
.08#('0;.0-$%J#054+/#0<%#0/''(%*0/%+0/.(<('+0/L?%*0/%-".%*1#4#-2%-'%
(.42%'0%54'+/%$.(8#5.$%6'(%',.(*-#'0*4%0../$%

••%

3.$#4#.05.%%% T$'4*-./%',.(*-#'0% [P\[EH\[EF\% A*,*1#4#-#.$%'6%0.-&'()%$.<;.0-$%-'%5'0-#0+.%-'%',.(*-.%#0%-".%.8.0-%
'6%6*#4+(.%'6%'-".(%J1*5)"*+4^5'(.L%,*(-$%'6%-".%0.-&'()%%

•••%

9/<.^6'<%5';,+-#0<% [EH\% 7-'(*<.%*0/%5';,+-.%5*,*1#4#-#.$%*8*#4*14.%4'5*442%'(%*-%./<.%'6%-".%
0.-&'()%+$#0<%54'+/%,(#05#,4.$?%$+5"%*$%HK%a9A?%-'%;*#0-*#0%$.(8#5.%
',.(*-#'0%#0%5*$.%'6%6*#4+(.%'6%'-".(%J1*5)"*+4^5'(.L%,*(-$%'6%-".%
0.-&'()%

•••%

=]%$205"('0#N*-#'0% [EH\% A*,*1#4#-#.$%6'(%$205"('0#N*-#'0%'6%/*-*1*$.$?%6'(%.Z*;,4.%*6-.(%
,*(-#*4%6*#4+(.%'6%-".%#06(*$-(+5-+(.%&".(.%<.'D(./+0/*0-%$-'(*<.%
4'5*-#'0$%*(.%+$./%

•••%

O(#'(#-#N*-#'0%*0/%
,(..;,-#'0%

[W\[P\[G\[EF\[IE\% O(#'(#-#N*-#'0%*0/%,(..;,-#'0%'6%-(*66#5%1.4'0<#0<%-'%5(#-#5*4%OO=3%
5';;+0#5*-#'0$%$.(8#5.$?%.Y<Y?%-"('+<"%1*((#0<%(.<+4*(%+$.($%1.6'(.%
OO=3%+$.($%'(%,(#'(#-#N#0<%(*/#'%(.$'+(5.%*44'5*-#'0Y%

••••%

K(*5.6+4%/.<(*/*-#'0% [EH\% =.<(*/*-#'0%'6%$.(8#5.%5*,*1#4#-#.$%#0%5*$.%'6%4'$$%'6%0.-&'()%
5'00.5-#8#-2%#0%*%&*2%-"*-%5.(-*#0%5*,*1#4#-#.$%(.;*#0%*8*#4*14.%*0/%
-".%$.(8#5.$^*,,4#5*-#'0$%5'0-#0+.$%-'%1.%+$.6+4%

•%

7.5+(#-2% X+-".0-#5*-#'0%*0/%
*+-"'(#N*-#'0%

[EH\[EG\% X55.$$%-'%$.(8#5.$%;+$-%1.%.0*14./%'042%-'%*+-".0-#5*-./%*0/%
*+-"'(#N./%+$.($%

••%

7.5+(#-2%,('-'5'4$% [P\[EH\% !".%+$.%'6%$.5+(#-2%,('-'5'4$%'0%*,,4#5*-#'0%4*2.(%*0/%0.-&'()D4*2.(%
$.5+(#-2%#0-.(6*5.$%-'%.0$+(.%$.5+(.%.0/D-'D.0/%-(*0$;#$$#'0%'6%
#06'(;*-#'0%

••••%

905(2,-#'0%*0/%
#0-.<(#-2%

[B\[P\[EG\[IE\% !".%+$.%'6%*#(%#0-.(6*5.$%.05(2,-#'0%*0/%#0-.<(#-2%-'%,('-.5-%
5';;+0#5*-#'0%'8.(%*#(%#0-.(6*5.?%*0/%.05*,$+4*-#'0%*0/%.05(2,-#'0%
-'%,('-.5-%OO=3%5';;+0#5*-#'0%-(*0$;#--./%'8.(%,(#8*-.%'(%,+14#5%
0.-&'()$%

••••%

T0-.(',.(*1#4#-2% !9!3X^=a3%
#0-.(',.(*1#4#-2%

[H\[EE\[EF\[EG\% T0-.(',.(*1#4#-2%'6%]]%OO=3%$2$-.;%&#-"%!9!3X^=a3%$2$-.;$% ••••%

7*-.44#-.%
#0-.(',.(*1#4#-2%

[H\[IE\% T0-.(',.(*1#4#-2%'6%]]%OO=3%$2$-.;%&#-"%$*-.44#-.%$2$-.;$% ••%

X,,4#5*-#'0%
#0-.(',.(*1#4#-2%

[EH\% T0-.(',.(*1#4#-2%'6%*,,4#5*-#'0$%+$./%12%#0/#8#/+*4%*<.05#.$%-'%*44'&%
;+-+*4%5'',.(*-#'0%
%

••%

%%%!"#$%5*-.<'(2%(.,(.$.0-$%(._+#(./%5*,*1#4#-#.$%*0/%$.(8#5.$%'6%*%6+-+(.%OO=3%$2$-.;%'0%0.-&'()%*0/%*,,4#5*-#'0%4.8.4$%-"*-%*(.%-2,#5*442%$2$-.;D&#/.?%0'-%
#0-.(*5-#8.%#0%-".#(%0*-+(.%'6%',.(*-#'0%*0/%/'%0'-%(._+#(.%*5-#'0$%'0%1."*46%'6%-".%.0/%+$.($Y%
%%%cA'4+;0% -&'%,('8#/.$%$.(8#5.% -2,.$% -"*-% -".%*8*#4*14.% (.$+4-$%'6%$+(8.2$% 6(';%-".% (.6.(.05./% 4#-.(*-+(.% #/.0-#6#./%*$% -"'$.% -".%OO=3%$-*)."'4/.($% J6#(.%
6#<"-.($?%.;.(<.052%;./#5*4%$.(8#5.$?%4*&%.06'(5.;.0-L%6'+0/%;'$-%#;,*5-6+4%*0/%-".(.6'(.%(._+#(./Y%M.05.?%-".%4#$-%'6%5*,*1#4#-#.$%#$%0'0D.Z"*+$-#8.%*0/%
6'5+$.$%,(#;*(#42%'0%;'$-%5(#-#5*4%-2,.$%'6%$.(8#5.$Y%
%%%ccA'4+;0%6#8.%J(#<"-D"*0/%$#/.L%,('8#/.$%*%8#$+*4%(.,(.$.0-*-#'0%'6%-".%(.4*-#8.%#;,'(-*05.%'6%.*5"%'6%-".%#/.0-#6#./%$.(8#5.%5*-.<'(#.$^-2,.$%*55'(/#0<%-'%
-".%',#0#'0$%'6%OO=3%$-*)."'4/.($Y%9*5"%5*-.<'(2^-2,.%#$%*$$#<0./%*%4.8.4%'0%*%$5*4.%'6%'0.%-'%6'+(%6'44'&#0<%-".%;.-"'/'4'<2%+$./%#0%[EH\%J'0.%/'-%d%4.*$-%
#;,'(-*0-?%6'+(%/'-$%d%;'$-%#;,'(-*0-LY%
%
%
%
%
%
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TABLE 3.! BB PPDR use case families, examples and requirements. 

 

USE CASE FAMILY EXAMPLES  REQUIREMENTS 

HIGHER RELIABILITY, LOWER LATENCY 

% %
%

3.4#*1#4#-2%GGYGGGg%
EC)%$.0$'(%0'/.$%,.(%EC%);!"

R*-.052%1.4'&%EC%;$%J#054Y%5'/#0<^/.5'/#0<L%
V#/.'%6(*;.%(*-.%EIC%6,$%
%

R'5*4%:XV%5'44*1'(*-#'0%
J$+$,.5-%$.*(5"?%/#$*$-.(%
*(.*%;'0#-'(#0<L%

H%;$%'0.D&*2%4*-.052%6'(%/#(.5-%#0-.(D
:XV%(*/#'%4#0)$%
R'&%*4-#-+/.%5'8.(*<.%JECDECCC;L?%
+,%-'%ICC%);,"%

3.*4D-#;.%BWC@%8#/.'%
-(*0$;#$$#'0%

IHC%a1^$%JFh%$-.(.'%8#/.'L%
IDQ%;$%3!!%/.4*2%
%
%

HIGHER RELIABILITY and AVAILABILITY, LOWER LATENCY 

% %

a#0#;+;%/'&0-#;.%
R*-.052%JEDEC%;$L%
3.4#*1#4#-2%GGYGGGg%
X8*#4*1#4#-2%*4;'$-%ECCg%
=20*;#5%54'+/^./<.%(.$'+(5.%*44'5*-#'0%
T$'4*-#'0%*0/%,(#'(#-#N*-#'0%'6%5(#-#5*4%-(*66#5%

3.;'-.%/('0.%5'0-('4% R'&%*4-#-+/.%5'8.(*<.%JECDECCC;L?%
;'1#4#-2%+,%-'%ICC%);^"%

a'8#0<%*;1+4*05.%*0/%
1#'D5'00.5-#8#-2%

>*$-%i%$.*;4.$$%3X!%"*0/'&.(%%
9/<.^>'<%,('5.$$#0<%
a'(.%-"*0%ECC%a1,$%-"('+<",+-%
a'1#4#-2%+,%-'%EIC%);^"%

T0/+$-(#*4%5'0-('4% M#<"%(.4#*1#4#-2%
M#<"%+,4#0)%1*0/&#/-"%JEC%a1,$%
,.(%/.8#5.%#0%*%/.0$.%*(.*L%

VERY LOW LATENCY   

!

R*-.052%1.4'&%E;$%
V*(2#0<%/*-*%(*-.%(._+#(.;.0-$%
M#<"%4.8.4%'6%$.5+(#-2!

!*5-#4.%#0-.(0.-%J(.;'-.%
(.*4D-#;.%',.(*-#'0%'6%
.;.(<.052%('1'-$^:XV$%
'0%*%/#$*$-.(%*(.*%&#-"%
8#/.'%*0/%-*5-#4.%6../$L%%

9Z-(.;.42%4'&%4*-.052%1.4'&%E%;$%
'0.%&*2%J*+/#'?%8#/.'%*0/%"*,-#5%
6../$%1.-&..0%"+;*0%',.(*-'(%*0/%
('1'-L%%
M#<"%(.4#*1#4#-2%JGGYGGGgL%
!"('+<",+-%ECC%j%ECCC%a1,$%
J$+1k.5-%-'%*//#-#'0*4%5"*(*5-.(#$-#5$?%
.Y<Y?%(.$'4+-#'0?%./<.^6'<%,('5.$$#0<?%
$,.5#*4#N./%.05'/#0<%.-5YL%

 
HIGHER ACCURACY POSITIONING 

%

V.(2%*55+(*-.%,'$#-#'0#0<%6(';%EC%;%-'%4.$$%
-"*0%E%;%#0%;'(.%-"*0%FCg%'6%$#-+*-#'0$%
].--.(%-"*0%E%;%*55+(*52%#0/''($%
R'&%4*-.052?%4'&%/*-*%(*-.$%
M#<"%*8*#4*1#4#-2%
M#<"%(.4#*1#4#-2%J*-%4.*$-%GHg%'6%$.(8#5.%*(.*L%

X+-'0';'+$%/(#8#0<%*-%
"#<"%$,../%

a'1#4#-2%$+,,'(-%+,%-'%ICC%);^"%
O'$#-#'0#0<%*55+(*52%E;%'(%4.$$%
!&'D&*2%,'$#-#'0#0<%/.4*2%ECDEH%
;$%

R'&D%*4-#-+/.%:XVD
$+,,'(-./%,'$#-#'0#0<%*0/%
$.0$#0<%

R'&%*4-#-+/.%5'8.(*<.%JECDECCC%;L?%
;'1#4#-2%+,%-'%ICC%);^"%
O'$#-#'0%*55+(*52%EC%5;%
U.*(%ECCg%(.4#*1#4#-2%

HIGHER AVAILABILITY   

%

a'/.(*-.%/*-*%(*-.$?%(.4#*1#4#-2%*0/%4*-.052%
b#/.%5'8.(*<.%
7*-.44#-.%*55.$$%
7.(8#5.%5'0-#0+#-2%
%

A'8.(*<.%*0/%5'00.5-#8#-2%
*+<;.0-*-#'0%#0%/#$*$-.(%
$5.0*(#'$%

7*-.44#-.%1*5)"*+4%$+,,'(-%%
V.(2%"#<"%*8*#4*1#4#-2%ECCg%
V.(2%4'0<%1*--.(2^,'&.(%4#6.-#;.%
%

 
MISSION CRITICAL (MC) SERVICES 

%

906'(5./%,(#'(#-2%j%'6%+$.($%*0/%-(*66#5e%
,(#'(#-2%*55.$$?%<+*(*0-../%_+*4#-2%
O(..;,-#'0%%
=20*;#5*442%*/*,-*14.%$.(8#5.%*(5"#-.5-+(.%
J^&%4'5*4^./<.^54'+/%5*,*1#4#-#.$L%
R'&%.0/D-'D.0/%4*-.052%JEC%;$L%

T$'4*-./%',.(*-#'0% =#(.5-%/.8#5.%5'00.5-#'0$%&#-"%"#<"%
/*-*%(*-.$%JECC%a1^$L%%
O(.6.(.0-#*4%-(*66#5%"*0/4#0<%

3.;'-.%,*-#.0-%;'0#-'(#0<% a'1#4#-2%$+,,'(-%+,%-'%EIC%);^"%
U.-%5*,*5#-2%ECC%a1^$%

! ! !
%%%!".% /#*<(*;$% '0% -".% 4.6-% /.,#5-% -".% hOT% ,('6#4.$% *$$'5#*-./% &#-"% -".% /.6#0./% +$.% 5*$.% 6*;#4#.$Y% !".% /*()% 14+.% ;*().($% (.,(.$.0-% -".% ;'$-% $-(#0<.0-%
(._+#(.;.0-$%&".(.*$%-".%4#<"-%14+.%;*().($%(.,(.$.0-%*8.(*<.%5*-.<'(#.$%'6%(._+#(.;.0-$%-"*-%*4$'%*,,42%-'%-".%6*;#42%1+-%5*0%8*(2%1.-&..0%5'05(.-.%+$.%
5*$.$Y%K(..0%;*().($%/.,#5-%*0%*,,('Z#;*-#'0%'6%-".%*5"#.8*14.%QK%hOT$Y%!".%(._+#(.;.0-$%*(.%/.(#8./%6(';%*%;+4-#-+/.%'6%$'+(5.$%(.6.(.05./%#0%!*14.%E%*0/%
!*14.%IY%%
%
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FIGURE 1.! The methodology of use case KPI profiles compared to 
nominal 4G and 5G KPI targets. The white heptagonal area represents the 
range of KPIs promised with 5G. The green area shows comparatively the 
achievable 4G KPIs. The profiles (demarcated with blue color) demonstrate 
use case KPI requirements (average and maximum) and the fact that advanced 
BB PPDR scenarios can only be met with 5G. 
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TABLE 4.! Literature overview on existing and emerging 5G PPDR technologies. 

 
! ! ! ! ! ! ! !
Research 
field 

Require-
ments 

Role in the 
PSN 

Surveys Modelling, 
simulations 

System 
design, 
architectures 

Testbeds, 
facilities, 
field studies 

Key research directions (PPDR 
specific) 

;;b*8.% % [IF\[HQ\% % [I\%%
[IF\D[BE\%
[HQ\[WW\%

% [I\% O(',*<*-#'0%;'/.44#0<%J+(1*0?%#0/''(?%
:XV$L%
].*;6'(;#0<%-.5"0#_+.$?%,.(6'(;*05.%
(.4#*1#4#-2%

a*$$#8.%
aTaS%

% [BQ\D[BP\% % [BQ\[BH\[BP\% % % A'8.(*<.%*+<;.0-*-#'0%J5.44%./<.?%
(.;'-.%4'5*-#'0$?%#0/''(?%;'1#4#-2%
$5.0*(#'$?%:XV$L%
=20*;#5%5'8.(*<.%*/*,-*-#'0%
-.5"0#_+.$%

=I=%% % [BF\%
[QC\D[QB\%
[PF\%

[IP\[BW\%
[BF\[QB\%
[PF\%

[BW\%
[QI\D[QQ\%%

[QC\%[QE\% % X/D"'5%5'8.(*<.^5*,*5#-2%/.,4'2;.0-$%
=.8#5.%/#$5'8.(2%$-(*-.<#.$%3.$'+(5.%
*44'5*-#'0?%#0-.(6.(.05.%*0/%-(*0$;#$$#'0%
,'&.(%;*0*<.;.0-%

:XV$% [EW\[IW\%
[BH\[PP\%

[QP\[HI\%
[HW\[PI\%
[PF\[PG\%

[QP\[QG\%
[HH\D[HP\%
[HG\[PI\%
[PQ\[PP\%

[BC\[BE\[QH\%
[QG\[HI\[HB\%
[HH\[HG\[WH\%
[WW\[WG\[PE\%
[PF\[PP\%%
%

[QP\[QG\%%%
[PI\[EWI\%

[WE\[WH\%%
[PH\[EPC\%

=.,4'2;.0-%$-(*-.<#.$%J5'8.(*<.?%
*4-#-+/.?%64..-%$#N.?%.0.(<2%5'0$+;,-#'0?%
$,.5-(+;%*55.$$L%
A3%*0/%7=3%6'(%$,.5-(+;%$"*(#0<%*0/%
'664'*/#0<%
M21(#/%:XVD-.((.$-(#*4%/.,4'2;.0-$%
XT%6'(%*+-'0';2%*0/%/#$-(#1+-./%
/.,4'2;.0-%',-#;#N*-#'0?%64..-%
,4*5.;.0-^(.5'06#<+(*-#'0%$-(*-.<#.$%
90.(<2%.66#5#.052%%

7*-A';% [IE\% [IE\% [IE\%
[GH\D[GF\%
[ECE\%

[FQ\[ECC\%
[ECI\[ECG\%

[ECE\%
[ECQ\D[ECW\%
[ECF\%

[GC\D[GQ\%
[ECW\[ECP\%

HK%-.((.$-(#*4?%*.(#*4%*0/%$*-.44#-.%
0.-&'()%#0-.<(*-#'0%
7=U?%U>V?%$4#5#0<%*0/%a9A%#0%7*-A';%%
7',"#$-#5*-./%5'',.(*-#'0%;.5"*0#$;$%
HK%7*-A';%OO=3%.Z,.(#;.0-$%

A*,*5#-2%*0/%
5'8.(*<.%
*+<;.0-*D
-#'0%

[EB\[QF\% [H\[EF\%%
[BP\[BF\%
[QQ\D[QP\%
[HC\[HG\%

[BF\[QF\%
[HW\[WC\%
[PQ\[PP\%

[QP\[HI\[HQ\%
[PP\%

[BF\[QW\[HC\%
[HW\[GE\%%

[QW\[HC\[GE\%
[EWQ\%%

=.,4'2;.0-%*0/%(.4'5*-#'0%$-(*-.<#.$%%
M#<"42%/20*;#5%;'1#4#-2%$+,,'(-%
90.(<2%.66#5#.052%
7,.5-(+;%*55.$$%

aA%
5*,*1#4#-#.$%

[H\[F\[G\%
[EB\%%
[EH\D[EP\%%
[EG\[IW\%%
[EIE\%

[B\[H\[EC\%
[EE\%

[B\[H\%
[G\D[EI\%

[H\[F\[EEP\% [EP\[EEP\%
[EBC\[EWC\%%

[EP\[HC\[EHH\
[EWC\%

aA%#0-.(&'()#0<%
A';1#0./%.a]]^:3RRA%/.,4'2;.0-$%
M21(#/%3XU%/.,4'2;.0-$?%,.(6'(;*05.%
',-#;#N*-#'0%
3.4#*1#4#-2?%,(..;,-#8.^,(#'(#-#N./%
(.$'+(5.%*44'5*-#'0%

;a!A% [EW\[EEQ\%% [IB\[EEQ\% [IB\[EEB\
D%[EEH\%

[EEW\% % % A';1#0./%:3RRA%*0/%;'1#4#-2%
/.,4'2;.0-$%
a+4-#D*55.$$?%*/D"'5%*0/%=I=%
0.-&'()#0<%
;5a!A%,.(6'(;*05.$%

7=U^U>V% % % % % [GE\[EHB\%
[EWB\%%

[GE\[GQ\[EHB\%
%

=20*;#5%(.$'+(5.%;*0*<.;.0-%
a'1#4#-2%#0%"21(#/D3X!%/.,4'2;.0-$%
]*5)&*(/$%5';,*-#1#4#-2^#0-.<(*-#'0%
&#-"%4.<*52%O7U$%

U.-&'()%
$4#5#0<%

[EW\[EF\% % [EIC\%
[EII\%

[Q\[EIW\[EWE\% [Q\[HH\[EIF\%
[EHG\[EWE\%

[EP\[HC\%
[GQ\[EWE\%%

74#5.%$.5+(#-2%%
T0-(*^#0-.(D$4#5.%#$'4*-#'0%-.5"0#_+.$%
X/8*05./%'(5".$-(*-#'0%*0/%(.$'+(5.%
*44'5*-#'0%-.5"0#_+.$%

a9A% % [EEC\% % % [EEC\[EBC\%
[EHF\%

[PB\[EHF\% 3.$#4#.052%*0/%*+-'0';2%#0%5*-*$-(',"#5%
$5.0*(#'$%
0'0aA%'664'*/#0<%$-(*-.<#.$%
a'1#4#-2^:X]7%/.,4'2;.0-$%*0/%
"*0/'8.(%$-(*-.<#.$%
%

'

E. NETWORK FUNCTION VIRTUALIZATION 
U)1A"6F'>30+12"0'W2613$(2G$12"0';U>W<'2/'4$/)#'"0'15)'$42(21%'
1"' #)7("%' 0)1A"6F' 830+12"0/' $/' /"81A$6)' +"D7"0)01/&' 2=)=&'

W2613$(' U)1A"6F' >30+12"0/' ;WU><' $0#' M("3#' U$129)'
>30+12"0/';MU><&'153/'2016"#3+20*'$0"15)6'($%)6'"8'$4/16$+12"0'
15$1' /)7$6$1)/' 15)' ("*2+' "8' 15)' 830+12"0' 86"D' 21/' $+13$('
#)7("%D)01&' A52+5' +$0' 4)' +"D7()1)#' 3/20*' /1$0#$6#2G)#'



This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see https://creativecommons.org/licenses/by/4.0/

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI
10.1109/ACCESS.2021.3064405, IEEE Access

!

VOLUME XX, 2017 9 

5$6#A$6)=' !52/' /2D7(282)/' 0)1A"6F' #)7("%D)01&' +"016"(' $0#'
37*6$#)/&'("A)6/'15)'+"/1/'$0#'2D76"9)/')0)6*%')882+2)0+%='

!5)' $6+521)+136)' "8' U>W' QRR`S' +"0/2/1/' "8' 15)' U)1A"6F'
>30+12"0'W2613$(2G$12"0'I086$/163+136)';U>WI<&'A52+5'76"92#)/'
15)' 92613$(' 6)/"36+)/' 8"6' 15)' )C)+312"0' "8' 15)' W2613$(2G)#'
U)1A"6F' >30+12"0/' ;WU>/<&' A52+5' $6)' /"81A$6)'
2D7()D)01$12"0/'"8'15)'0)1A"6F'830+12"0/='!5)'U>WI'$0#'15)'
03D)6"3/' #)7("%)#' WU>/' $6)' +"016"(()#' 4%' 15)' U>W'
-$0$*)D)01' $0#' J6+5)/16$12"0' ;U>W' -jJ<&' A52+5' 2/'
6)/7"0/24()'8"6'"6+5)/16$12"0'$0#'(28)+%+()'D$0$*)D)01'"8'15)'
U>W' 5$6#A$6)' $0#' /"81A$6)' 0)1A"6F' 6)/"36+)/' $0#' 432(#/'
+"00)+12"0/'$D"0*'15)'#288)6)01'WU>/'Q[KS='

LC7("21$12"0'"8'4)0)821/'2016"#3+)#'A215'/3+5'8()C242(21%'$0#'
+$7$42(212)/'1"')882+2)01(%'/)69)'"0B#)D$0#'6)E3)/1/&'5"A)9)6&'
6)E326)' 2D7()D)01$12"0' "8' $#9$0+)#' "6+5)/16$12"0'
D)+5$02/D/&'D$0$*)D)01'"8'0)1A"6F'830+12"0/'$0#'6)/"36+)'
$(("+$12"0&'A52+5' 6)D$20/'"0)'"8' 15)'+5$(()0*20*'$/7)+1/'"8'
U>W='I0'$##212"0&'2D7()D)01$12"0'"8'U>W'2016"#3+)/'$'6$0*)'
"8' 0)A' $0#' )D)6*20*' /)+3621%' +"0+)60/' 15$1' 6)E326)' 83615)6'
$11)012"0='L36"7)$0'!)()+"DD302+$12"0/'P1$0#$6#/' I0/12131)'
;L!PI<' 2/' +366)01(%' $##6)//20*' 152/' 156"3*5' 15)26' P)+3621%'
LC7)61'@6"37';PL@<'QRRaS='

P:U'$0#'U>W'1"*)15)6'A215'15)'2016"#3+12"0'"8'+("3#'$0#'
)#*)' +"D73120*' 201"' 0)1A"6F' 2086$/163+136)/' 6)76)/)01/' 15)'
F)%' $/7)+1' "8' 0)1A"6F' 16$0/8"6D$12"0' 15$1' D$F)/' 2D76"9)#'
6)(2$42(21%' $0#' 7)68"6D$0+)' 7"//24()' 1"*)15)6' A215' 6)#3+)#'
)C7)0#2136)/' $0#' "7)6$120*' +"/1/' QRR^S&' A52+5' $6)' )//)012$('
+$7$42(212)/' 1"'D))1' 15)'/1620*)01',,:.'6)E326)D)01/='N(/"&'
0)1A"6F'/"81A$62G$12"0'2/')//)012$('20')0/3620*'2/"($12"0'"8'15)'
,,:.' 16$882+&' )0#B1"B)0#' 7"(2+%' )08"6+)D)01' $0#' O"P'
*3$6$01))/&'$0#'6)(2$4()'$0#'762"6212G)#'#)(29)6%'"8'3/)6'7($0)'
#$1$'28'/"'6)E326)#='

F. NETWORK SLICING 
!5)'4)5$92"6'"8'$'?@'0)1A"6F'2/'D$0$*)#'3/20*'15)'7620+27()'
"8'0)1A"6F'/(2+20*&'$'1)+502E3)'15$1'2/'+)016$('1"'?@'$0#'/)69)/'
1"'+6)$1)'8"6')$+5'20#292#3$('3/)'+$/)'$0')0126)'/)(8B+"01$20)#'
92613$(' 0)1A"6F' ;/(2+)<' "0' 1"7' "8' $' /5$6)#' 75%/2+$('
2086$/163+136)&'A215"31' 201)68)620*'A215'"15)6' /2D3(1$0)"3/(%'
/)69)#'3/)'+$/)/'Q[aSQRKbS='!52/'A$%&'#2/120+1'+5$6$+1)62/12+/'
"8' 15)' 20#292#3$(' 3/)' +$/)/' +$0' 4)' D)1' 20' $' /163+136)#&'
$31"D$1)#'$0#')($/12+'A$%' Q[KS='>"6')C$D7()&' /2D3(1$0)"3/'
/(2+)/' +$0' 4)' +6)$1)#' 8"6' 1)()' /36*)6%&' 8)$13620*' 3(16$B("A'
($1)0+%'$0#'52*5'6)(2$42(21%&'$0#'8"6' 6)$(B12D)'#6"0)B$//2/1)#'
f:' 92#)"' /369)2(($0+)' A215' *3$6$01))#' )05$0+)#' D"42()'
46"$#4$0#='ID76"9)#')0)6*%'$0#'+"/1')882+2)0+%'"8'15)'312(2G)#'
2086$/163+136)'$0#'6)/"36+)/'$6)'$D"0*'15)'4)0)821/'"8'0)1A"6F'
/(2+20*'+"D7$6)#'1"'16$#212"0$('0)1A"6F/='

P(2+20*'"8'15)'?@'M"6)'0)1A"6F';?@M<'2/'/7)+282)#'20'[@,,'
.)(=R?'A215'83615)6')C1)0/2"0/'2016"#3+)#'20'.)(=R]'QRKRS&'$0#'
?@'.NU'/(2+20*' 2/' 1$6*)1)#' 20'.)(=R^='M"6)'0)1A"6F' /(2+)/&'
6$#2"'$++)//'0)1A"6F'/(2+)/'$0#'6$#2"'/(2+)/'$6)'201)6+"00)+1)#'
)215)6' /1$12+$((%' "6' #%0$D2+$((%' 156"3*5' #)#2+$1)#' 7$2620*'
830+12"0/' QRKKS=' L$+5' /(2+)' 2/' $//"+2$1)#' A215' /7)+282+'
4)5$92"6$('+5$6$+1)62/12+/&')=*=&'4$0#A2#15&'/)+3621%&'#$1$'8("A'

2/"($12"0&' E3$(21%' "8' /)692+)&' 6)(2$42(21%' )1+=&' $0#' 201)*6$1)/'
0)1A"6F'$0#'+("3#'6)/"36+)/'20'15)'+"6)'$0#'$1'15)')#*)'"8'15)'
0)1A"6F' 1"' +6)$1)' +"D7()1)' 7629$1)' 92613$(' 0)1A"6F/' "6'
#)#2+$1)#' 92613$(' 0)1A"6F/' 8"6' /7)+282+' /)692+)/' QRKbS='
P1$0#$6#2G$12"0' )88"61/&' 5"A)9)6&' 6)E326)' 83615)6' A"6F&' 20'
7$612+3($6'1"'/377"61'D3(12B.N!'/(2+20*&'$/'A)(('$/'$'03D4)6'
"8' "15)6' 1)+502+$((%' +5$(()0*20*' $/7)+1/&' 20+(3#20*' )882+2)01'
"6+5)/16$12"0'$0#'6)/"36+)'$(("+$12"0'20'D3(12B1)0$01'/+)0$62"/'
A5)6)' PYN' $*6))D)01/' 7"/)' 9$6%20*' 0)1A"6F' "7)6$12"0'
6)E326)D)01/='

>"6',,:.&'/(2+20*'6)76)/)01/'$'+63+2$('+$7$42(21%'"8'?@'20'
D))120*'$'D%62$#'"8'6)E326)D)01/'$0#'20'7$612+3($6'1"')0/36)'
2/"($12"0'$0#'*3$6$01))#'"7)6$12"0'"8',,:.'/)692+)/'5"/1)#'
"0'$'/5$6)#'?@'2086$/163+136)';>2*36)'K<='!52/'20+(3#)/'+6)$12"0'
"8'#)#2+$1)#',,:.'/(2+)/'15$1'$6)'0"1'/5$6)#'A215'"15)6'3/)6/'
"6'3/)'+$/)/&'2=)=&'0)1A"6F'()9)('2/"($12"0&'2D7()D)01$12"0'"8'
#288)6)01'/)+3621%'D"#)(/'$0#'2/"($12"0'76"7)612)/'"8'15)'/(2+)'
1"'+"D7()D)01'$0#')C1)0#'$77(2+$12"0B()9)('/)+3621%'D)$/36)/'
;)=*=&' )0#B1"B)0#' )0+6%712"0<&' 762"6212G$12"0' $0#' 76)B)D7129)'
4)5$92"6'$0#'$(("+$12"0'"8'6$#2"'4)$6)6/'A215'4)11)6'4$0#A2#15'
$0#d"6'($1)0+%'+5$6$+1)62/12+/'8"6'-M'16$882+=''

P5$620*' "8' 15)' 75%/2+$(' 6)/"36+)/' $0#' ("*2+$(' 20/1)$#' "8'
75%/2+$('2/"($12"0'"8'0)1A"6F'6)/"36+)/&'5"A)9)6&'+"01203)/'1"'
6)76)/)01'$'F)%'/)+3621%'+"0+)60'8"6',,:.'$0#'/(2+)'/)+3621%'
2/'$'D$Z"6'6)/)$6+5'+5$(()0*)=':2/162431)#':)02$('"8'P)692+)'
$11$+F/' ;::"P<&' /2#)' +5$00)(' $11$+F/' $+6"//' /(2+)/&' $0#'
)C5$3/12"0'"8'/)+3621%'6)/"36+)/'$6)'15)'D"/1'76)9$()01'156)$1/'
$0#'$'03D4)6'"8'$776"$+5)/'$0#'1)+502E3)/'$6)'76"7"/)#'1"'
D212*$1)' 15)D' $0#' )0/36)' )0#B1"B)0#' /(2+)' /)+3621%'
QRK[SQRK\SQRK?S='U3D)6"3/'#288)6)01'$776"$+5)/')C2/1'15$1'20'
*)0)6$(' 6)(%' "0' 2016$B/(2+)' $0#' 201)6B/(2+)' 2/"($12"0&' A52+5'
+"0/12131)/'$'03D4)6'"8'83615)6'$/7)+1/&'20+(3#20*'6)/)69$12"0'
"8' 5"/1' $0#' 0)1A"6F' 6)/"36+)/' 8"6' $' 7$612+3($6' /(2+)&' /D$61'
6)/"36+)' $(("+$12"0' 1)+502E3)/' $0#' )0#B1"B)0#' E3$(21%' "8'
/)692+)';O"P<'*3$6$01))/'QRK]S='X)/2#)/'1)+502+$('/)+3621%'$0#'
2/"($12"0'D)$/36)/'$77(2)#'#3620*'/(2+)'(28)+%+()'D$0$*)D)01&'
15)' +5"2+)' $0#' $77(2+$12"0' "8' 2/"($12"0' $776"$+5)/' $0#' 15)'
6)/3(120*' ()9)(' "8' /)+3621%' #)7)0#' $(/"' "0' "A0)6/527' $0#'
"7)6$12"0' 7620+27()/' "8' 15)' /5$6)#' ?@' 2086$/163+136)' A5)6)'
2/"($12"0'+$0'4)'$+52)9)#'4%' 2D7()D)0120*'+"D420$12"0/'"8'
7629$1)'$0#'734(2+'.NU'$0#'?@M'/)*D)01/'$0#'1)6D20$12"0'"8'
7629$1)' $0#' 734(2+' ,,:.' /(2+)/' $1' /)+3621%' $0+5"6' 7"201' "0'
#288)6)01' 0)1A"6F' ()9)(/' QRK^SQRK`SQRKaS=' JA0)6/527' $0#'
D$0$*)D)01'6)($1)#'0)1A"6F'2/"($12"0'7620+27()/'$6)'#2/+3//)#'
20'D"6)'#)1$2('20'P)+12"0'IW='

G. MULTI-ACCESS EDGE COMPUTING  
I0' 6)/7"0/)' 1"' 15)' ,,:.' 0))#/' 8"6' 6)/2(2)0+)&' ("A' ($1)0+%'
+"DD302+$12"0/'$0#'2/"($1)#'"7)6$12"0'$/'A)(('$/'1"')C7("21'
+("3#' $0#' )#*)' 76"+)//20*' 7620+27()/' 1"' $(()92$1)' 7"A)6'
+"0/3D712"0' "8' )0#' #)92+)/' $0#' /377"61' D$//29)' I"!'
#)7("%D)01/&'?@'5$/'2016"#3+)#'$0"15)6')0$4(20*'1)+50"("*%&'
-3(12B$++)//'L#*)'M"D73120*';-LM<'QRRbSQR[bS='-LM'2/'$0'
L!PI'/1$0#$6#'QR[RS'15$1')C7("21/'P:U'$0#'U>W'+$7$42(212)/'
"8' ?@' $0#' $3*D)01/' +("3#' +$7$42(212)/' A215' /1"6$*)' $0#'



This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see https://creativecommons.org/licenses/by/4.0/

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI
10.1109/ACCESS.2021.3064405, IEEE Access

!

VOLUME XX, 2017 9 

76"+)//20*' 6)/"36+)/' 20' 15)' .NU&' A52+5' /2*0282+$01(%'
2D76"9)/' /)692+)' 6)/7"0/29)0)//' $0#' 6)#3+)/' 4$0#A2#15'
+"0/3D712"0' /20+)' 15)' +"6)' 0)1A"6F' 2/' 0"' ("0*)6' 20' 15)'
16$0/D2//2"0' 7$15' Q[aSQR[KS=' ,6"92#20*' +("3#' +"D73120*'
/)692+)/' $1' 15)' )#*)' "8' 15)' .NU' $(("A/' 8"6' #)7("%D)01' "8'
+"D731$12"0$((%'201)0/29)'$0#'#)($%'/)0/2129)'$77(2+$12"0/'1"'
4)'#)7("%)#'20'+("/)'76"C2D21%'1"')0#'3/)6/'$0#'*3$6$01))/'"8'
3(16$B("A' ($1)0+%&' 52*5' 4$0#A2#15' $0#' 6)$(B12D)' $++)//' 1"'
6$#2"'6)/"36+)/'$0#'#$1$'$0$(%12+/'Q[KS&'$/'A)(('$/'1"'*$20'86"D'
15)' $42(21%' "8' 15)' -LM' 1"' 76"92#)' 6)$(B12D)' $A$6)0)//' $0#'

+"01)C1' "8' 15)' ("+$(' )0926"0D)01' 156"3*5' 21/' /1$0#$6#2G)#'
D$0$*)D)01' $0#' "6+5)/16$12"0' ;-NUJ<' $0#' "7)0'
N77(2+$12"0' ,6"*6$DD20*' I01)68$+)/' ;N,I/<' QR[KS=' >"6'
201)*6$1)#'?@'-LM'#)7("%D)01/&' 15)'-LM'$77(2+$12"0/'$6)'
D$77)#'1"'$77(2+$12"0'830+12"0/';N><'"8'15)'?@'$6+521)+136)'
$0#' $6)' 76"92/2"0)#' 156"3*5' 15)' +"082*36)#' ?@' /(2+)/'
8"(("A20*' 15)' )/1$4(2/5)#' ?@' #2/+"9)6%&' 7"(2+20*' $0#'
"6+5)/16$12"0'D)+5$02/D/'A52()' 16$882+'/1))620*' 2/'#)()*$1)#'
#26)+1(%'1"'15)'3/)6'76"+)//20*'830+12"0/';V,><'8"(("A20*'15)'
N>B2//3)#'6)E3)/1/'8"6'("+$('V,>'/)()+12"0'QR[KS='

!

!
'
FIGURE 2.! Network isolation. Slicing can provide two orthogonal types of isolation, operational and network isolation [18]. In operational isolation, a vertical user 
is provided with the ability to influence the operational characteristics of the slice, including e.g., slice monitoring, control and configuration capabilities. In network 
isolation, on the other hand, network functions or resources are dedicated to a single user and once dedicated to a slice, not shared with others. A number of 
network isolation levels are possible depending on which functions or resources are reserved for a single user, as shown on the figure. The level of network isolation 
decides also cost efficiency; the left-most option represents a private network, which is preferable for PPDR security-wise and provides highest isolation, but comes 
at a very high cost. 
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FIGURE 3.! 5G NSA and SA deployment models. The multiple connectivity alternatives in 3GPP 5G architecture include Options 1 through 7 with several further 
subversions available for NSA models. Stand Alone (SA) models include only one independent RAT (LTE or NR) that is connected to either the EPC or to the 5GC. 
In Non-Standalone (NSA) models both RATs are present and one of the RATs assists the other in connecting either to the EPC or to the 5GC. Please note that 
Option 6 has later been abandoned by the 3GPP because of its very unlikely applicability in practice, and is therefore omitted from this figure. 
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FIGURE 4.! A possible PPDR migration scenario from 4G to 5G through NSA and SA models based on Options 1, 2 and 3/3x. The migration scenario 
assumes Option 1 as a starting point, i.e., a 4G deployment. In a transitional stage, Option 3/3x is introduced initially where both LTE and LTE-assisted MR are 
connected to the EPC; if Option 3x is deployed, direct user plane connectivity between NR and the EPC is also enabled, providing for improved load balancing and 
eMBB performances. Later, Option 2 is introduced in addition. This combination ensures a wide-area coverage while NR is gradually rolled out; SA NR Option 2 is 
used in areas with good NR coverage, NSA NR Option 3/3x is used where NR is available only on partial spectrum, and SA LTE Option 1 is used outside of NR 
coverage areas. LTE-NR mobility is implemented with the 3GPP EPC-5GC interworking mechanisms [121]. In the long-term, when NR coverage is expanded, the 
deployment transitions into Option 2 only. EPC/LTE remains available to serve legacy UEs.  
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(a) OPTION A: massive machine-type communications (mMTC) to deploy day-to-day risk area sensing, e.g.in a large geographical area prone to disastrous 
flooding events; the scenario features a large number of geographically dispersed low-complexity sensors, resulting in increases in control plane signaling relative 
to user plane traffic. Mobility tracking in case of portable/mobile sensors can also contribute to an increase in the network load. 

 
 

 

(b) OPTION B: enhanced massive broadband communications (eMBB) to deploy real-time UAV-supported aerial surveillance with video analysis, e.g., during the 
course of a disaster recovery mission where real-time video surveillance is in place using swarms of drones and video analysis or augmented reality monitoring is 
enabled. User plane is distributed closer to the area to optimize the access to the application in terms of capacity and latency. 

 

 

(c) OPTION C: Resilient low-latency communications with critical machine-type communications (cMTC) for emergency robot control or resilient field 5G 
communications during disaster response. Ultra-low latency and extreme availability are met by placing user plane functions, processing power as well as critical 
control plane functions as close to the mobile edge as possible (i.e., on base station site). In case of a massive disaster, this deployment option allows for network 
resilience in case of failure of backhaul and core parts of the network.  

'
FIGURE 5.!Examples of adapted 5G PPDR architectures – (a) massive machine-type communications (mMTC, deployment option A), (b) enhanced 
mobile broadband communications (eMBB, deployment option B), and (c) resilient ultra-low latency communications (URLLC, deployment option C). 
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FIGURE 6.! Portable PPDRone mobile system facility deployment (left) 
and PPDR IoT toolkit for field use (right). 
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!
FIGURE 7.! PPDR applications available in the PPDRone facility – an 
intervention monitoring dashboard (top left) with field triage and 
tracking mobile application (top right); a sensor gateway (bottom left), 
and a drone and ultrasonic water level sensors (bottom right). 

'

!
FIGURE 8.! PPDR applications available in the PPDRone facility – a 
production-grade network and service testing, verification and 
benchmarking system with a dashboard (left) and mobile agent probes 
(right). 
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FIGURE 9.! 5G PPDR experimentation case study – deployment setup.  
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TABLE 6.! Supported PPDRone experimentation areas for PPDR network operators and for PPDR service providers and end users. 
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FIGURE 10.! Emulated laboratory PPDRone facility experiment setup to 
conduct QoS and KPI performance tests.  

C. FACILITY PERFORMANCE AND MONITORING 
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FIGURE 11.! Emergency 5G infrastructure and PPDR applications 
performance/quality monitoring through monitoring dashboard 
capabilities of the PPDRone facility. 
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