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Abstract of the contribution: This contribution suggests RAT/EPS fallback in NGS in case an IMS multimedia call cannot be established in the current serving NG RAT.
1
Introduction

This document provides a solution for voice call set-up from NGS when the serving cell in NGS is unable to support voice. A pCR to 23.799 is also provided to incorporate the proposal in the FS_NextGen TR.
2
Voice service in NextGen
SA1 has specified the following consolidated potential requirements in TR 22.864 (TR approved at SA#72, Jun’16):
7.14.3
Migration aspects
[PR 5.7.2.3-001] The 3GPP system shall support all services supported in a 4G system, with the following exceptions:
CS voice service continuity and/or fallback to GERAN or UTRAN,
Seamless handover between the 5G RAT(s) and GERAN or UTRAN, and
Access by a GERAN or UTRAN RAT to a 5G core network.

Voice service will be an important feature of the NextGen system. The following proposals are made:
Proposal 1: The NextGen System shall support IMS PS voice service.
Proposal 2: The NextGen System shall support IMS PS voice service continuity with EPS.

Proposal 3: The NextGen System shall support IMS PS voice service fallback to EPS. 

In the following sections we propose the possible options for call setup and continuity, respectively.

3
Proposed scenarios
3.1
Voice call set-up
When a voice call (for both MO and MT scenarios) is triggered, the UE may be in conditions where voice service is not supported. For example, the UE is attached to NGS which is capable to access the IMS network, and is also IMS-registered for MO and MT voice call signaling, but the RAT the UE is currently using may not support voice satisfactorily (e.g. initial NR deployment in mmW spectrum may not support adequate beam-forming/beam-tracking capabilities). If this is the case, the UE shall move to a proper RAT and/or access system to continue the voice call set-up.
Observation 1: A given RAT in NGS may not always be suitable for voice. 
Note that the reverse scenario from EPS to NGS is not deemed relevant here as no situation is foreseen whereby voice would not be available in EPS but would be available in NGS.
The table below summarizes the above (note that "EPS" assumes voice is supported).

Table 3.1: Voice call set-up scenarios

	From / To
	NGS RAT with voice support
	EPS 
	GSM/UMTS

	NGS RAT without voice support
	RAT Change
	EPS Fallback (note 1)
	N/A (note 2)

	NOTE 1:
This scenario assumes the UE is capable of both EPC NAS and NG1 procedures. 
NOTE 2:
There is no CS fallback to GSM/UMTS as per SA1 consolidated potential requirements. 


Proposal 4: When the UE is camping on an NGS RAT cell where voice is not supported, the UE shall trigger an intra-NGS RAT change or an EPS Fallback, as applicable, when a voice call (both MO and MT) is triggered.
3.2
Voice call continuity
When a UE has an on-going voice call, service continuity resulting from mobility should be handled as proposed in the following table. Note that if the IP address is not preserved during the system change, IMS registration and call setup procedures are expected for the “PS-PS access transfer” which potentially exceeds the 300ms voice call interruption requirement. Currently there are 3 SSC (Session and Service Continuity) modes are endorsed in TR 23.799: 
	The NextGen system shall support the following session and service continuity (SSC) modes:

-
SSC mode 1: The same TUPF is maintained regardless of the access technology (e.g. RATs and cells) a UE is using to access the network.

-
SSC mode 2: The same TUPF is only maintained across a subset (i.e. one or more, but not all) of the access network attachment points (e.g. cells and RATs), referred to as the serving area of the TUPF. When the UE leaves the serving area of a TUPF, the UE will be served by a different TUPF suitable for the UE's new point of attachment to the network.

-
SSC mode 3: In this mode the network allows the establishment of UE connectivity via a new TUPF to the same data network (DN) before connectivity between the UE and the previous TUPF is terminated. When trigger conditions apply, the network selects a target TUPF suitable for the UE's new point of attachment to the network. While both TUPFs are active, the UE either actively rebinds applications from the previous to the new address/prefix, or alternatively, the UE waits for flows bound to the previous address/prefix to end.


The voice service shall apply adequate SSC modes, such as SSC mode 1 and SSC mode 3.
Proposal 5: SSC mode 1 or SSC mode 3 shall be applied to voice service to minimize the service interruption upon mobility.
Proposal 6: PS handover (intra-NGS and inter-system NGS<>EPS) shall be used as applicable to ensure voice service continuity in NGS and between NGS and EPS.

Table 3.2: Voice call continuity scenarios

	From / To
	NGS 
	EPS 
	GSM/UMTS

	NGS
	Intra-system PS Handover
	Inter-system PS Handover 


	N/A

	EPS
	Inter-system PS Handover


	legacy
	Legacy

	GSM/UMTS
	N/A
	legacy
	Legacy


4
Proposed agreements
The voice call setup and continuity scenarios proposed in this document should be taken into consideration in phase 1 design (i.e. Rel-15 normative work).
Proposal 1: The NextGen System shall support IMS PS Voice service.

Proposal 2: The NextGen System shall support IMS PS Voice service continuity with EPS.

Proposal 3: The NextGen System shall support IMS PS Voice service fallback to a supporting RAT in NGS/EPS i.e. RAT/EPS Fallback. 
Observation 1: A given RAT in NGS may not always be suitable for voice. 

Proposal 4: When the UE is camping on an NGS RAT cell where voice is not supported, the UE triggers an intra-NGS RAT change or an EPS Fallback, as applicable, when a voice call (both MO and MT) is triggered.

Proposal 5: SSC mode 1 or SSC mode 3 shall be applied to voice service to minimize the service interruption upon mobility.
Proposal 6: PS handover (intra-NGS and inter-system NGS<>EPS) shall be used as applicable to ensure PS Voice service continuity in NGS and between NGS and EPS.

5
pCR 23.799 
**** FIRST MODIFICATION ****

4.1
High level Architectural Requirements
Editor's note:
This clause will document high-level architectural requirements that guide the architecture study.
The architecture of the NextGen System shall:

1
Support the new RAT(s), the Evolved E-UTRA, and non-3GPP access types. GERAN and UTRAN are not supported:

a)
As part of non- 3GPP access types, WLAN access (including "untrusted WLAN" according to the meaning defined in pre Rel. 14 for the term "untrusted") and Fixed access shall be supported. Support for satellite access is FFS.
b) 
Satellite radio access network (3GPP and non 3GPP defined) shall be supported (for phase 2)

c)
The support of Satellite radio access network (3GPP defined) will be studied in conjunction with RAN activities.
2
Support unified authentication framework for different access systems.

3
Support multiple simultaneous connections of an UE via multiple access technologies.

4
Allow independent evolutions of core network and RAN, and minimize access dependencies.

5
Support a separation of Control plane and User plane functions.

6
Support transmission of IP packets, non-IP PDUs and Ethernet frames.

NOTE 1:
This requirement assumes a point-to-point link between the UE and the data network.

7
Leverage techniques (e.g. Network Function Virtualization and Software Defined Networking) to reduce total cost of ownership, improve operational efficiency, energy efficiency, and simplicity and flexibility for offering new services.

8
Efficiently support different levels of UE mobility (including stationary UE(s)) / service continuity.

9
Support different levels of resilience for the services provided by the network.

10
Support different means for reducing UE power consumption while UE is in periods with data traffic as well as in periods without data traffic.

11
Support services that have different latency requirements between the UE and the Data Network.

12
Minimize the signalling (and delay) required to start the traffic exchange between the UE and the Data Network, i.e. signalling overhead and latency at transition from a period where UE has no data traffic to a period with data traffic.

13
Support access to applications (including 3rd party applications) with low latency requirements hosted close to the access network within the operator trust domain.
NOTE 2:
The details of applications are beyond the scope of 3GPP.

NOTE 3:
Details of hosting of applications is considered beyond scope in this release.

14
Support optimized mechanisms to control (includes avoiding) signalling congestion.

15
Efficient network support for a large number of UEs in periods without data traffic.

16
Support network sharing.

17
Support roaming:

a)
As part of roaming, the architecture shall support both routing of user traffic entirely via the VPLMN and routing of the user traffic back to the HPLMN. 

18
Support broadcast services.

19
Support network slicing.

20
Support Architecture enhancements for vertical applications.

21
Support dynamic scale-in /scale-out.

22
Minimize energy consumption in the overall network operation.

NOTE 4:
Specific architecture work resulting from the previous requirement may have to be addressed by SA WG2, SA WG5, or both.

23
Support critical communications, including mission-critical communications.

24
Support network capability exposure

25
Support efficient transmission of user data with characteristics required by Stage 1 requirements (e.g. low throughput short data bursts) including support of SMS.

26
Support regulatory requirements for Lawful Intercept.

27
Support a flexible information model with relationships between user related managed data, and with a level of abstraction sufficient to be independent of any specific protocols.

NOTE 5:
The previous requirement may have to be addressed by SA WG2, SA WG5, or stage 3 working groups.

28
Support optimized distribution of the data and the location of the data repositories in the network (access and core network) for efficient management of user related data by network entities.

29 Support for location services as per the related service requirements and in alignment with NR RAN TR 38.913 [10].

30 Support regulatory requirements for Public Warning System (PWS), e.g. ETWS, CMAS, KPAS, etc.
31
Support IMS PS Voice service.

32
Support IMS PS Voice service continuity with EPS.

33
Support IMS PS Voice service fallback to a supporting RAT in NGS or EPS (‘RAT/EPS Fallback’)
34
Support PS Handover to ensure PS Voice service continuity in NGS and between NGS and EPS.
**** NEXT MODIFICATION ****

6.18
Solutions for Key Issue 18: Interworking and Migration
6.18.x
Solution 18.x: Solution for IMS multimedia call set-up from a non-supporting NG RAT

6.18.x.1
General

This solution applies to Key Issue#18 (Interworking and Migration), work task IWM_WT#1 (Interworking and migration scenarios within an operators).

6.18.x.2
Architecture description

This solution applies to any of the consolidated architecture options in sub-clause 7, with the following additional requirements:

-
Multimedia service shall apply SSC mode 1 or SSC mode 3 to meet the interruption time requirement for conversational traffic (voice/video).

-
Two indications are introduced to facilitate the multimedia call setup:

-
IMS VoPS Supported: indicates whether IMS Voice over PS session is supported over NGCore. If  supported, the UE registers to IMS to ensure reachability for multimedia calls.

NOTE: 
this indication is similar to IMS Voice over PS Session Supported indication in EPS. Distinct indications for MMTeL Voice and MMTeL Video may be considered.

-
RAT VoPS Supported: indicates whether IMS Voice over PS session is supported in the serving NG RAT/cell. This indication is considered valid by the UE if IMS VoPS Supported is TRUE. RAT VoPS Supported indication is broadcast by NGRAN as part of the System Information of the cell.
NOTE:
Distinct RAT VoPS Supported indications for MMTeL Voice and MMTeL video may be considered. Whether explicit or implicit indications are needed is for RAN2 to discuss. E.g. the SSAC barring information in LTE is an implicit indication of MMTeL support in LTE today.
6.18.x.3
Function description

6.18.x.3.1
General

Signalling flows are described in the following sub-clause for:

-
IMS Registration

-
MO and MT call set-up from CN_Idle, while IMS Registered

-
MO and MT call set-up form CN_Connected, while IMS Registered

MO and MT call set-up flows articulate around a common portion, shaded in grey in the diagrams.

6.18.x.3.2
IMS Registration
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Figure 6.18.x.3.2.1 IMS Registration

Initially, the UE is not registered to IMS. 
1.
Upon Attach or (non-periodic) Registration Area Update, the UE receives an IMS VoPS Support indication from the NGCore indication Voice over PS session is supported. The UE then triggers IMS registration.

2.
The UE registers to IMS
6.18.x.3.3
MO/MT Call setup in CN_Idle / IMS Registered
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Figure 6.18.x.3.3.1 MO/MT call set-up in CN_Idle / IMS Registered
Initially, the UE is in CN_Idle, registered to IMS. The UE had received an IMS VoPS Support indication from NGCore indicating Voice over PS Session is supported in NGCore and a RAT VoPS indication from the serving NG RAT cell that Voice over PS Session is not supported in the current RAT/cell.

In case of an MT Call:

00a – 02a.
A SIP INVITE issued by IMS triggers paging of the UE in NextGen and RRC Connection establishment. Following the reception of the SIP INVITE message the UE proceeds with step 1 as described in sub-clause 6.18.x.3.4.

In case of an MO Call:

00b. The UE triggers the establishment of an RRC Connection. It then proceeds with step 1 as described in sub-clause 6.18.x.3.4.

6.18.x.3.4
MO/MT Call setup in CN_Connected / IMS Registered
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Figure 6.18.x.3.4.1 MO/MT call set-up in CN_Connected / IMS Registered

Initially, the UE is in CN_Connected, registered to IMS. The UE has received an IMS VoPS Support indication from NGCore indicating Voice over PS Session is supported in NGCore and a RAT VoPS indication from the serving NG RAT cell that Voice over PS Session is not supported in the current RAT/cell.

In case of an MT Call:

0.
a SIP INVITE is issued to the UE by IMS. The UE then proceeds with Step 1.

IN case of an MO Call, the UE starts with Step 1.

1.
A Service Request is issued by the UE to NGCore indicating RAT VoPS is not supported in the current cell.

2.
NGCore requests NGRAN to perform a RAT/EPS Fallback for this UE.

NOTE:
No distinction or preference is indicated by NGCore whether to perform a RAT Fallback or an EPS Fallback. A single procedure is used.
3.
The NGRAN may order, if not readily available, RAT measurements from the UE for a VoPS-supporting RAT. NGRAN proceeds with either Step 4a or 4b depending on the received measurements (if any) and other criteria it may have.

4a.
A NGRAN to NGRAN redirection is ordered.

NOTE:
Whether the NGRAN is aware a redirection is effectively to an NGRAN or to an E-UTRAN should be discussed in RAN2. The behavior of the UE is deterministic depending whether it arrives in an NGRAN cell or an E-UTRAN cell.
5a.
The UE receives a RAT VoPS indication indicating Voice over PS Session is supported in the RAT/cell.

6a.
The UE triggers the establishment of an RRC connection.

NOTE:
In case the NGRAN node is unchanged, whether the previous RRC connection can be maintained or not during RAT change should be discussed in RAN2.
7a.
If the new RAT/cell belongs to a different registration area, a Registration Are Update is made.
NOTE: 
Whether Registration Area separation should be assumed between RATs in NGS should be investigated.
8a.
IMS Voice Call is set-up

4b.
A NGRAN to E-UTRAN redirection is ordered.

5b.
The UE behaves as specified in 3GPP TS 23.401.

6.18.x.4
Solution evaluation

This solution provides means to enable IMS PS Voice call set-up when IMS PS Voice is not possible in the current NGS RAT. RAT/EPS fallback is proposed.

Pros:

-
IMS PS Voice reachability whilst in NGS (the UE is reachable)

-
Ability to proceed with call set-up in a suitable RAT (in NGS or EPS)

Cons:

· Extra signalling on the radio interface
**** END OF CHANGES ****

