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Abstract: This contribution addresses interworking between 5GS and GSM/UMTS taking into account proposals in RP-172557, RP-172470 (RP-172467), current status in RAN and SA WGs and the LS from SA1 to SA plenary in S1-174610. 
1
Introduction

This contribution addresses interworking between 5GS and GSM/UMTS taking into account the current status of discussions in RAN WGs, SA WGs and proposals in [1], [2]&[3].

Unless otherwise stated, the conclusions drawn in this document for GSM/UMTS apply to CDMA2k.

2
Rel-15 Status in WGs
2.1 
RAN2 (E-UTRAN, NG-RAN)
RAN2 has reached agreements regarding Access Stratum mobility only from E-UTRA (in 5GS) to GSM/UMTS – based on reusing entirely (i.e. without changes) existing capabilities introduced in E-UTRA (EPS). Namely, when in 5GS with E-UTRA, AS idle mode mobility as well connected mode measurements (enabling redirection at RRC connection release) are supported.
Contrary to what [1] states there is no agreement for NR in RAN2 to interwork with GSM/UMTS i.e. NR only interworks (fully) with E-UTRA. The agreement reached by RAN2 only pertains to LTE connectivity to 5G-CN WI (LTE_5GCN_connect-Core), in accordance with the Chairman’s notes (Agenda Item §9.7 LTE connectivity to 5G-CN) [7].

Observation 1: In RAN2, no interworking is being defined (or expected to be) between NR and GSM/UMTS.
2.2 
RAN4 (E-UTRA, NR)

TS38.133 addresses mobility measurements for NR (FDD and TDD), incl. inter-RAT aspects with E-UTRA (FDD and TDD).
Observation 2: In RAN4, no work is ongoing (or expected) between NR and GSM/UMTS.

2.3
RAN6 (GERAN, UTRAN)
Unlike RAN2, no agreements exist in RAN6 for the direction from GSM/UMTS to E-UTRA (5GS). However, it is expected similar behaviour as in RAN2 can be accommodated without a single specification changes i.e. reuse existing capabilities when E-UTRA was introduced starting from Rel-8 which means idle mode mobility and redirection at CS call release / RRC Conn. Release / TBF release can be had without any single specification change. 
Observation 3: In RAN6, no interworking with NR is being defined for GSM/UMTS.
2.4
SA2 (EPS, 5GS)
SA2 has recently discussed idle mode NAS mobility between 5GS and GSM/UMTS and concluded that no NAS mobility will be supported, in Rel-15, between 5GS and GSM/UMTS. I.e. the UE makes an initial attach once entering 5GS (resp. GSM/UMTS) from GSM/UMTS (resp. 5GS). Of course, no NAS mobility is to be defined in connected mode either. [7] was approved at SA2#124 and states:
IP address preservation upon mobility between 5GS and GERAN/UTRAN is not supported.

Upon mobility from 5GS to GERAN/UTRAN (e.g. upon leaving NG-RAN coverage) the UE shall perform the A/Gb mode GPRS Attach procedure or Iu mode GPRS Attach procedure (see TS 23.060 [xx]).

Upon mobility from GERAN/UTRAN to 5GS (e.g. upon selecting an NG-RAN cell) the UE shall perform the Registration procedure of “initial registration” type as described in TS 23.502 [3].
Observation 4: In SA2, no interworking is being be defined (or expected to be) between 5GS and GSM/UMTS.
2.5
SA1 (EPS, 5GS)
Stage 1 requirements in TS22.261 have not been modified though proposals for clarifications were made at SA1#80 triggered by discussions in SA2#123 meeting that were concluded in SA2#124 as described above.

Observation 5: Stage 1 requirements are stable. 

2.6
Proposal – Rel-15

Proposal 1: [Rel-15] RAN#78 to acknowledge the following for interworking between 5GS and GSM/UMTS, in line with the status in other groups and in [5]:
-
No NAS interworking between 5GS and GSM/UMTS
-
Access-Stratum mobility between GSM/UMTS and E-UTRA is possible without changes to GSM/UMTS/E-UTRAN specifications, enabling:

-
Idle mode measurements

-
Connected mode measurements to support redirection at RRC conn. release, CS call release, TBF release once in idle mode

-
No Access-Stratum mobility between GSM/UMTS and NR.
3
Release 16 – SRVCC from 5GS to GSM/UMTS
SA1 sent a liaison statement [4] to SA#78 plenary to consider “whether the support of voice service continuity from 5G to GERAN or UTRAN can be considered in Rel-16” – no consensus could be reached in SA1. “5G” could be confusing in this LS, however our interpretation is it covers the 5G System and associated RATs (E-UTRA and NR). Indeed, for EPS, SRVCC is already supported and is available as is for NSA Option 3 deployments hence is a non-issue.

While the decision belongs to SA plenary, some view from RAN plenary would help reaching some conclusion in SA.

Supporting SRVCC will require AS changes, esp. on NR side (Options 2 and 4) whilst with an E-UTRA anchor (Options 5 and 7) existing AS capabilities from EPS/E-UTRA could be reused. From a 5GS NAS standpoint, a single SRVCC solution would apply regardless of the RAT.

On NR side we expect changes to support a) signalling a GSM/UMTS neighbor cell list to the UE and b) inter-RAT GSM/UMTS measurement reporting in connected mode only i.e. no SIB changes are expected, no idle mode changes are expected.

There may be valid deployment scenarios where EPS/VoLTE may not be available where 5GS/NR (with VoLTE over NR capability) is deployed which would prompt for a solution to provide at least voice service continuity with GSM/UMTS. 
Proposal 2: [Rel-16] If SRVCC from 5GS to GSM/UMTS is introduced:

-
No support for rSRVCC from GSM/UMTS to 5GS/NR shall be defined.
-
UE mobility back to NR upon call release in GSM/UMTS shall be left UE implementation-specific.
Proposal 3: [Rel-16] SRVCC not to be introduced from 5GS to CDMA2000

3
Conclusions
Observation 1: In RAN2, no interworking is being be defined (or expected to be) between NR and GSM/UMTS.
Observation 2: In RAN4, no work is ongoing (or expected) between NR and GSM/UMTS.

Observation 3: In RAN6, no interworking with NR is being defined for GSM/UMTS.

Observation 4: In SA2, no interworking is being be defined (or expected to be) between 5GS and GSM/UMTS.
Observation 5: Stage 1 requirements are stable.

Proposal 1: [Rel-15] RAN#78 to acknowledge the following for interworking between 5GS and GSM/UMTS, in line with the status in other groups and in [5]:
-
No NAS interworking between 5GS and GSM/UMTS

-
Access-Stratum mobility between GSM/UMTS and E-UTRA is possible without changes to GSM/UMTS/E-UTRAN specifications, enabling:

-
Idle mode measurements

-
Connected mode measurements to support redirection at RRC conn. release, CS call release, TBF release once in idle mode

-
No Access-Stratum mobility between GSM/UMTS and NR.

Proposal 2: [Rel-16] If SRVCC from 5GS to GSM/UMTS is introduced:

-
No support for rSRVCC from GSM/UMTS to 5GS/NR shall be defined.

-
UE mobility back to NR upon call release in GSM/UMTS shall be left UE implementation-specific.

Proposal 3: [Rel-16] SRVCC not to be introduced from 5GS to CDMA2000
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