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1
Introduction

Discussions took place during SA2#123 meeting regarding requirements between 5GS and GSM/UMTS (and by extension CDMA2k) highlight different interpretations regarding Stage 1 requirements laid out in 3GPP TS 22.261. No outgoing LS was sent from that meeting. It is important though to confirm from SA1 standpoint what the requirements stand for, taking into account work that is already ongoing in RAN2 but also discussions in SA2.
2
Discussion
2.1
Scenarios

The following table illustrates the status of work regarding interworking between 5GS and other systems – “IW” stands for interworking.
Orange shaded cells (light and dark) are the scenarios of interest for discussion in this contribution. Note CDMA2000 is not shown.
	From / To
	GSM/UMTS CS
	GPRS
	EPS E-UTRA
	5GS E-UTRA
	5GS NR

	GSM/UMTS CS
	Legacy
	AS IW available (1)
NAS N/A
	AS IW N/A

NAS IW N/A

	GPRS
	
	AS IW available (1)
NAS N/A
	AS IW N/A

NAS IW N/A

	EPS E-UTRA
	
	AS + NAS IW available
	AS + NAS IW ongoing

	5GS E-UTRA
	AS IW available (1)
NAS N/A
	AS IW available (1)
NAS N/A
	AS + NAS IW ongoing
	AS + NAS IW ongoing
	AS + NAS IW ongoing

	5GS NR
	AS IW N/A

NAS IW N/A
	AS IW N/A

NAS IW N/A
	AS + NAS IW ongoing
	AS + NAS IW ongoing
	AS + NAS IW ongoing

	NOTE 1: 
AS level interworking between GSM/UMTS and E-UTRA is readily available as per legacy IW between EPS E-UTRAN and GSM/UMTS


2.2
Background from other WGs
2.2.1 
RAN2

RAN2 has reached agreements regarding Access Stratum mobility 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 once in idle mode) are agreed. Note that these agreements are yet to be reflected in TS38.300.
No agreement is available for NR i.e. NR only interworks (fully) with E-UTRA. No interworking is to be defined with GSM/UMTS.
2.2.2
RAN6

Unlike RAN2, no discussions/agreements have taken place 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 any specification changes i.e. reuse existing capabilities when E-UTRA was introduced which means idle mode mobility and redirection at CS call release / RRC Conn. Release / TBF release could be had without any single change. Likewise, no interworking with NR should be defined from GSM/UMTS.
2.2.3
SA2

SA2 has recently discussed idle mode NAS mobility between 5GS and GSM/UMTS (CDMA2000 was not discussed) based on a proposal made that instead of relying on cell selection and initial attach/registration, would introduce RAU(GSM/UMTS)/MRU(5GS)/Attach(GSM/UMTS)/Registration(5GS) with mapped identity from one system to the other. No decision was reached to proceed with the proposal.
2.3
Review of Stage 1 requirements

2.3.1
General

The following sub-clauses list and discuss requirements outlined in TS22.261 and TS22.278 relevant to the above scenarios.
2.3.2
3GPP TS 22.261
	5.1.2
Requirements

5.1.2.2
Legacy service support

The 5G system shall support all EPS capabilities (e.g., from TSs 22.011, 22.101, 22.278, 22.185, 22.071, 22.115, 22.153, 22.173) with the following exceptions: 

-
CS voice service continuity and/or fallback to GERAN or UTRAN, 

-
seamless handover between NG-RAN and GERAN, 

-
seamless handover between NG-RAN and UTRAN, and 

-
access to a 5G core network via GERAN or UTRAN.

5.1.2.3
Interoperability with legacy 3GPP systems

The 5G system shall support mobility procedures between a 5G core network and an EPC with minimum impact to the user experience(e.g. QoS, QoE). 


2.3.3
3GPP TS 22.278

	7.1
Mobility management

7.1.1
Heterogeneous access systems mobility

[…] The Evolved Packet System shall support mobility between heterogeneous access systems.

The Evolved Packet System shall provide mobility mechanisms to support frequent handovers within and across 3GPP legacy systems or E-UTRAN and non 3GPP access systems in order to avoid service degradation.

The Evolved Packet System shall support mobility mechanisms that accommodates access systems within Rel-7 and earlier. 

[…]

7.1.4
Service continuity

Service shall be maintained during and following changes of 3GPP access systems and non 3GPP systems.

Service shall be maintained during and following a change of network in either direction between a Rel-7 and earlier network and an Evolved Packet System. […]


2.3.4
Discussion
2.3.4.1
Service availability and Service continuity

Interworking stems from mobility to ensure service availability and continuity in view primarily of system and/or RAT overlays, coverage, need for load balancing.

These are discussed below.

2.3.4.2
Service Continuity
The above requirements seem to imply mobility mechanisms to accommodate legacy systems are required, with exceptions listed in TS22.261.

Exceptions outlined in TS22.261 are clear and explicit i.e. no service continuity (or fallback) for voice and no expected service continuity for other services (according to “no seamless handover”). However it should be noted that “handover” is charged with very specific mechanisms in other groups which include preparation and reservation of resources in the target system before UE mobility is ordered. Service continuity with GPRS can operate with cell reselection only.
Given the above and TS22.278 §7.1.4 as well as TS 22.261 §5.1.2.2 - it could be cryptic then what service continuity entails considering no voice continuity (let alone fallback) and no support for seamless handover. 

Our understanding of Stage 1 requirements at their inception is that there is no requirement for providing service continuity between 5GS (E-UTRA, NR) and legacy GSM/UMTS systems (and CDMA2k). GSMA has not expressed any such requirement either.
It may be relevant to confirm and explicitly state in TS22.261 that 5GS shall support all EPS capabilities with the exception of service continuity with GSM/UMTS/CDMA2000 (besides the explicit exceptions already listed). A corollary is that there is no requirement for connected mode mobility between 5GS and GSM/UMTS/CDMA2000.

2.3.4.3
Service Availability

The case of “mobility with legacy GSM/UMTS/CDMA2k” systems ought to be clarified for idle mode. This is relevant from a service availability standpoint and especially so in view of ongoing discussions in SA2 and RAN2, and the requirements in TS22.261 §5.1.2.3 and TS22.278 §7.1.1.
Existing legacy mechanisms enable service availability by means of cell selection and intial attach/registration – these mechanisms are readily available without any changes.

It is our assessment that in Rel-15, the proposal seen in SA2 provides no improvements regarding Service Availability at all – but may in fact require extra signaling handshake (RAU/MRU followed by request to attach/register).

2.3.5
Summary

Given the above discussions:

-
There is no requirement for service continuity between 5GS (E-UTRA, NR) and GSM/UMTS/CDMA2000

-
The proposal for NAS idle mode mobility in SA2 yields no improvement in service availability against existing, readily available mechanism
Our recommendation is the following:

-
No NAS interworking between 5GS and GSM/UMTS (CDMA2000)

-
Re-using AS capability between GSM/UMTS and E-UTRA should be possible without any single change

-
Idle mode measurements

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

-
No NR AS interworking with GSM/UMTS

3
Conclusions
Given the above discussions our conclusions are as shown below. If necessary an outgoing LS to other groups could be drafted to alleviate any potential misunderstandings. 

-
There is no requirement for service continuity between 5GS (E-UTRA, NR) and GSM/UMTS/CDMA2000

-
The proposal for NAS idle mode mobility in SA2 yields no improvement in service availability against existing, readily available mechanism

Our recommendation is the following:

-
No NAS interworking between 5GS and GSM/UMTS (CDMA2000)

-
Re-using AS capability between GSM/UMTS and E-UTRA should be possible without any single change

-
Idle mode measurements

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

-
No NR AS interworking with GSM/UMTS
Note it may be relevant to confirm and explicitly state in TS22.261 that 5GS shall support all EPS capabilities with the exception of service continuity with GSM/UMTS/CDMA2000 (besides the explicit exceptions already listed). A corollary is that there is no requirement for connected mode mobility between 5GS and GSM/UMTS/CDMA2000.
[Type text]


