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VOICE ASPECTS IN 5G NR - MOTIVATION

= Voice and communications services are still growing!
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VOICE ASPECTS IN 5G NR

In 3GPP, the used term is voice over IP.

This implicits the usage of the IP
multimedia subsystem (IMS).

Emergency calls + eCall
Rohde & Schwarz
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5G NR VOICE ASPECTS - DEPLOYMENT OPTIONS
There is no single technical

solution for voice in 5G!

5G 5G
Various scenarios are possible: 2 (%) — - Control
. () » 2 Data
guestions to understand the NG-eNB /3 A\ gNB g
background:

5GC

5GC

- What RAT is available and does

i ice? ?

- What core network is available = i
5G 5G

LTE
and does it support voice? 5GC =

O -
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EPC 5GC
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Emergency calls are treated
differently!
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MTSI: MULTIMEDIA TELEPHONE SERVICES FOR IMS

____________________________________________________________________________________________

User plane for MTSI o Network Control plane for MTSI

Media encoding
Payload formats

RTCP
\ \
IKE

RTP <«» RTSP <» !!--
4 4 v s

Transport layer ! UDP

Network layer | IPv4, IPV6

Access technology
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5G NR VOICE - INFRASTRUCTURE ASPECTS

2G/3G circuit switched voice

Handover to 3G/2G only via EUTRAN

= Assumption: 5G will not be deployed with full
56 coverage all over => tight coupling between EPC

wGC (SA & NSA), new interfaces

((om3) ()
EUTRAN 5G NR RAN

N26 interface N3/\N2
S5-U interface

QoS policies for MtC

:IP signalingi

N6 interface

AMF/MME query for MtC
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USEFUL DOCUMENT FOR VOICE SERVICES OVER 5GS + IMS

GSM Association Non-confidential
Official Document NG.114 - IMS Profile for Voice, Video and Messaging over 5GS

IMS Profile for Voice, Video and Messaging over 5GS
Version 1.0
07 August 2020
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VOICE SUPPORT - SIGNALING ASPECTS

IMS Ftandard IMS signaling,
_ or 5G voice, few new

SIB = EE / % parameters, i.e. network

emergency =5GC= nfo PANI, session
services

- = support

Network capabhilities signaled during registration procedure.
=> per “UE" palicy possible.

Valid per RAT, registration area and indicating various
aspects like: qice support, emergency support, mission

critical messages, fallback indicators etc.
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5GC REGISTRATION PROCEDURE ASPECTS (Focus ON VOICE)

N

UE D NG-RAN(§>

Registration request

Authentication procedure

| UECaabiIit enuir

UECapability information
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5G NR VOICE ASPECTS AND POSSIBLE DEPLOYMENTS

2G/3G circuit switched voice
Handover 4G & 2G/3G

5G EN-DC:
Voice support: VOLTE

Dual connectivity: VOLTE + 5G data
= UL coverage due to higher freq. 5G band
= Battery consumption

Rohde & Schwarz

Voice as EPS fallback/RAT
fallback

eNB AN\ «es gNB

Y
B scc

' IMS

EPS fallback: VOLTE only
= Handover to EPC or EUTRA
during call setup

EPC

\lSRVCC *Rel. 16

Voice over 5G:
IMS voice in SA or NSA

(@)
eNB ST

gN\B

5GC

\ J
Voice over 5G NR

= Voice over NR and 5GC
= 5G coverage needed, risk of
large #handovers/call drop




VOLTE IN 5G - OPTION 3 NSA MODE WITH IMS
ﬁ » Voice is using VoLTE principle.
Voice support i * IMS connected to EPC
IP signalin « IMS does not know about 5G NR
* VOLTE uses IMS SIP QoS profiles as
known from VoLTE
« Depending on UE capability, 5G link
Is suspended during voice call or
kept for simultaneous data
« Challenge: battery consumption + UE

needs to support split bearer when
\ y simultaneous data

== |MS SIP signaling with QCI =5
Dedicated voice bearer with QCl =1
Default PDN bearer as split bearer, QCl =9
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EPS FALLBACK SCENARIO

SIP

SIP

TCP/UDP IP TCP/UDP IP

TCP/UDP IP
NR PDCP
NR RLC
NR MAC
NR PHY

UE

suppl. services codec

HTTP/ RTP/

XCAP RTCP
TCP/UDP IP
PDCP

RLC
MAC

PHY
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NR PDCP QoS flows,
‘ NR RLC Bearers,
. RoHC

NR MAC
NR PHY

5G NR with 5GC

Voice, video +
suppl. services

codec

o 7 | RIP
xcAap || RTCP
TCP/UDP [P TCP/UDP IP

PDCP EPS bearer

I RLC QCI5 and
l QCI 1 for SIP
MAC signaling +
PHY audio
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EPS FALLBACK SIGNALING PROCEDURE

] o

() : : : <((,&))) s
NG-RAN gg% IMS NG-RAN/ “EPC:

- i ol EUTRAN ===
1: 5GMM reqistration

Step 4: IMS registration on NR with 3GPP-NR-FDD as PANI
INVITE (MO voice) with PANI = “3GPP-NR-FDD*
100 Trying + 183 Session in progress |
PRACK I ] I
RRCRelease with redirectcarriellnfo = EUTRA + voicefallbdckindication = TRUE

<

RE-REGISTER (MO voice) with PANI = “3GPP-EUTRA-FDD*

< 2000 PRACK + 180 Ringing + 2000 INVITE
ACK (200 OK INVITE)
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RAT FALLBACK FOR VOICE SUPPORT

SIP

SIP

TCP/UDP IP TCP/UDP IP

TCP/UDP IP
NR PDCP
NR RLC
NR MAC
NR PHY

UE

suppl. services codec

HTTP/ RTP/

XCAP RTCP
TCP/UDP IP
NR PDCP

RLC
MAC

PHY
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NR PDCP QoS flows,
‘ NR RLC Bearers,
. RoHC

NR MAC
NR PHY

5G NR with 5GC

Voice, video +
suppl. services

codec

S|P HTTP/ RTP/
XCAP RTCP
TCP/UDP IP TCP/UDP IP
NR PDCP QoS flows,
Bearers,
l RS RoHC
MAC
PHY
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