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1. Introduction
Last AN3#113-e meeting continued the handover involving 5G/4G/2G/3G cases, with the following captured in the chairman notes [1]. 
	The issue of Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G can be solved by SA2 solutions. No further action in RAN3.
The PS HO failure in 5G<>4G<>3G need no further action in RAN3.
Further action on failure in 3G -> 4G (IMS added) ->5G to be continue.
Update TS 36.300 for SRVCC failure Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G to be continue.
SRVCC issue when E-RAB attribute (e.g from 5G) missing in intra-LTE mobility to be continue.
To be continued...



The discussion is mainly about the following two issues. 
	· Issue 1: PS bearers originally set up at 5G and be handed over to 4G, may not be able to be handed over from
4G to 2G/3G or vice versa.
Solution: MME indicated to eNB if the E-RAB can be handed over to 2G/3G or 5G.
· Issue 2: Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G. SA2 has included the Note in TS
23.216 on how to handle it.
Solution: Include a note in TS 36.300.



The discussion above was based on the SA2 reply LS as copied as follows [1], initially triggered by the RAN3 LS [2]. 
	For 5G SRVCC to 3G it is described in 23.501 § 5.17.2.4 “Mobility between 5GS and GERAN/UTRAN” that “After the 5G SRVCC to UTRAN, all the PDU sessions of the UE are released”;

The same behaviour may take place at the indirect mobility 5G -> 4G -> (SRVCC) 3G

No normative changes could be agreed but the attached CR was agreed.



In this document, we further discuss these two issues and provide the corresponding CRs. 
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
The above two issues were discussed at the last meeting, where issue 1 seems more general while issue 2 is focusing on the SRVCC handover. But these two issues happen under the same scenario as specified as follows (also given in [2]):
· The issue is general, with the introduction of NR, the PS bearers set up at 5G may not be able to handover to 2G/3G or vice versa, e.g.: 5G without TI cannot be handed over to 2/3G. Similarly, some E-RABs from 2G/3G cannot be handed over to 5G. The mobility procedure may be delayed and in the worst case could fail.
The root cause is due to the fact that 5GS does not support the interworking between the 5GS and 2G/3G Core. Since SA2 has been aware of contents, and they have no intention to further develop solutions, no further RAN3 action is needed. And this has been reflected in the agreement at shown above. 

2.1 3G->4G(IMS added)->5G handover
It seems that it should be further clarified for the 3G->4G (IMS added)->5G handover. 
In this case, for those PDN contexts at the 3G, the IP address preservation can not be ensured, as specified in TS 23.501 as follows. 
	IP address preservation for IP PDU sessions cannot be ensured on subsequent mobility from EPC/E-UTRAN to 5GS for a 5GS NAS capable UE that had initially established a PDP context via GERAN/UTRAN and moved to EPC/E-UTRAN.


While for those EPS bearers setup at the 4G side (e.g., IMS voice), they can be handover to the 5G, if the VoNR is supported. Hence no issues are found from RAN3 perspective. 

2.2 Stage 2 update for SRVCC
Further, in the SA2 reply LS, it is stated that the 23.216 CR has been agreed in order to avoid the SRVCC failure (as in the follow table). That is, the eNB may be configured to initiate the SRVCC CS HO only, if 5GS is deployed.
But in RAN stage 2 spec, there are no clear descriptions to limit the eNB behaviour in the Handover preparation procedure. Hence, the eNB may handover other PS bearers to the target RAT for SRVCC handover, which may result at handover failure.
	[bookmark: _Toc19082424][bookmark: _Toc27816367][bookmark: _Toc36121701]<Excerpt from 23.216>
4.2.2	E-UTRAN to 3GPP UTRAN/GERAN SRVCC
<Skip the irrelevant >
NOTE:	Depending on operator’s policy, when 5GS is deployed, the eNB can switch the PS HO off when it initiates SRVCC procedure, i.e. SRVCC only for CS voice.
[bookmark: _Toc19082512][bookmark: _Toc27816455][bookmark: _Toc36121792]6.2.2.1A	SRVCC from E-UTRAN to GERAN with DTM but without DTM HO support and from E-UTRAN to UTRAN without PS HO
<Skip the irrelevant>
NOTE:	The eNB can be configured to use this procedure according to operator’s policy when 5GS is deployed.



Hence there is need to add a note in TS 36.300 to indicate that only voice bearer is handed over to the target RAT. Note that similar changes have been made for the SRVCC 5G to 3G, where only the voice bearer is hand over to the target RAT. 
	[bookmark: _Toc37231982][bookmark: _Toc46502039][bookmark: _Toc51971387][bookmark: _Toc52551370][bookmark: _Toc67860769]<Excerpt from TS 38.300>
9.3.4.1	Handover with SRVCC operation
The source NR node decides to handover the UE with ongoing IMS voice from NR to UTRAN according the following principles:
<Skip the irrelevant>
-	The source NR node initiates the handover preparation only for the ongoing IMS voice and provides the indication to AMF that the handover is towards UTRAN together with the target UTRAN Node ID. The source NR node also provides an indication to the target UTRAN that the incoming handover originates from 5G. The SRVCC proceeds as specified in TS 23.216 [34];
……
-	Only voice bearer is handed over to target RAT;



Hence in TS 36.300, the note can be introduced as follows. 
· NOTE:	For SRVCC handover and if 5GS is deployed, the source eNB initiates the handover preparation only for the ongoing IMS voice (i.e. only voice bearer is handed over to the target RAT) depending on operator’s policy (see TS 23.216 [28]). 
Given that SA2 agreed the update TS 23.216 for R16 only, then only the R16 CR is needed.
Proposal 1: Add a note TS 36.300 for 4G to 3G SRVCC in Rel-16, if 5GS is deployed.   


[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: Add a note TS 36.300 for 4G to 3G SRVCC in Rel-16, if 5GS is deployed.   

The corresponding CRs are provided in [5]. 
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5. Annex - Inter-system mobility for R17
Also last SA2 meeting discussed the 4G and 5G mobility but with 2G/3G-only coverage, and agreed the CR for R17 [3]. Specifically, 
	As a UE option, to support IP address preservation at mobility from EPC to 5GS for PDN connections without 5GS related parameters, a 5GS capable UE may:
· Following mobility from GERAN/UTRAN to EPS, release those PDN connection(s) and re-establish them as specified in clause 4.11.1.5.4.1 of TS 23.502 [3] so that they support interworking to 5GS. 
NOTE 1:	It is recommended that a UE using this option does not do this behaviour after every change to EPS in PLMNs that do not support 5GS, nor for APNs that do not support mobility to 5GS; and, that such a UE supports storage of the 5GS related parameters while in GERAN/UTRAN. Whether and how the UE is aware of which PLMNs support 5GS and which APNs do not support mobility to 5GS is out of scope of this specification.
To support mobility from EPC to 5GS to EPC to GERAN/UTRAN for PDN connections established in EPC:
[bookmark: _Hlk72766940]NOTE 2:	For the use of N7 or N40 interfaces while the UE is in GERAN/UTRAN access, the SMF+PGW-C selected by the MME (using the existing selection procedures described in clause 4.11.0a of TS 23.502 [3] and clause 4.3.8 of TS 23.401[26]) needs to support functionality (e.g. signalling of GERAN/UTRAN cell identification over N7) specified in Annex X for “Support of GERAN/UTRAN access”.
· in signalling sent on the N26 interface, the MME should send the TI, if there is any, of the EPS bearer to the SMF (V-SMF / I-SMF) via the AMF in the Bearer Context within the PDN Connection IE in the Forward Relocation Request and Context Response messages (TS 29.274 [101]); the SMF  (V-SMF / I-SMF) should store the TI; and the SMF  (V-SMF / I-SMF) should provide the TI to the AMF (as part of a procedure to deliver SM context to AMF) so that the AMF sends the TI of the related EPS bearer in the Bearer Context within the EPS PDN Connection information in any subsequent Forward Relocation Request and Context Response message sent to an MME.  
NOTE 3: 	At mobility from EPC, the SMF+PGW-C / V-SMF / I-SMF receives the TI as part of the UE EPS PDN Connection information from the AMF and stores the TI. At mobility to EPC, the SMF+PGW-C / V-SMF / I-SMF provides the AMF with the TI as part of the UE EPS PDN Connection information. The SMF+PGW-C / V-SMF / I-SMF is not meant to understand the TI nor to use it for any other purpose than providing it back to AMF.
NOTE 4:	GERAN/UTRAN Mobility Management Bearer Synchronisation procedures will release any dedicated QoS flows established in 5GS. 
NOTE 5:   When the UE access the network via GERAN/UTRAN over Gn/Gp interface, Secondary PDP Context Activation Procedure is not supported.
IP address preservation at mobility from EPC to GERAN/UTRAN for PDU sessions established in 5GS is not supported.
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