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1 	Background
[bookmark: S2-2203630]Following an LS request (S2-2203630/ NRG 13_201) from GSMA on this topic, SA2 sent an LS to SA4 and CT 4. SA2 has now received response LSs in S2-2208158 (=S4-221192) and S2-2208133 (=C4-224401).
While CT 4 and SA4 were discussing their replies, discussion on this topic continued in the August SA2 #152e meeting.
2	VoLTE roaming status
On the topic of VoLTE emergency calls when roaming, a recent GSMA discussion may have indicated the following:
Approx 720 LTE networks have been launched (in 230 countries)
Approx 240 of these networks support VoLTE in (110 countries)
With approximately about 90 VoLTE roaming agreements 
It’s not known whether these VoLTE roaming agreements are uni-directional or bi-directional. While they are probably bi-directional, a unidirectional VoLTE agreement might be sufficient for roaming between a PLMN with 2G or 3G and a PLMN without 2G or 3G. 
Observation 1: VoLTE roaming is far from fully deployed.
Investigations related to work on NR RedCap show continued growth in the numbers of 2G devices for IoT. In combination with the EU regulations related to 2G/3G eCall (and late agreement on regulations enabling 4G eCall) and the long lifetime of cars, it can be deduced that 2G networks may remain for a considerable number of years. 
The existence of a 2G network in a Visited country reduces the imperative to launch VoLTE roaming.
Observation 2: eCall and 2G IoT imply that 2G networks will continue to exist, and CS Fallback means that there is no immediate imperative that will cause the number of VoLTE roaming agreements to suddenly move to “nearly 100%” in the near future.
Conclusion 1: changes to the core network standards to assist VoLTE roaming can still be delivered in time to be useful to operators.

3	 CT 4 Alternative suggestion
In their LS response in S2-2208133 (=C4-224401), CT 4 suggested the following solution:
A better alternative could be to extend the Create Session Request message for an IMS PDN connection creation with a new VPLMN QoS IE containing a list of max GBRs for corresponding QCIs which is like what exists in 5GS (v-SMF providing its QoS constraints to H-SMF during the PDU session establishment).
While the 5GS QoS constraints currently only apply to the “default flow”, this CT 4 alternative does seem to have synergies with 5GS, and could form a common way to solve both VoNR and VoLTE inter-PLMN GBR mismatches.
Proposal 1: adopt the CT 4 approach for use with VoLTE and a combined PDN-GW+SMF (leading to common impacts from VoLTE and VoNR on the interface to the PCF).
Proposal 2: discuss whether to also support the CT 4 approach with a standalone PDN-GW (and hence impact the PDN-GW to PCRF signalling specification).
To support idle mode mobility between EPS and 5GS, and between TN and NTN, it seems likely that there is a need to be able to change this QCI 1 GBR QoS constraint during the lifetime of an IMS PDN connection.
Proposal 3: allow PDN connection modification signalling to update the QCI 1 GBR QoS value in the HPLMN.

4	EPS Fallback
EPS Fallback is performed after the IMS has negotiated a voice codec suitable for the current RAT (i.e. a codec suitable for NR).
EPS Fallback does not involve handover of the GBR voice bearer.
This has the potential to lead to a GBR mismatch between what the HPLMN thinks is suitable for the 5G VPLMN, and, what the VPLMN has configured for 4G VoLTE. 
Configuring the HPLMN with the same GBR value for LTE and NR for that VPLMN may be a solution. 
With the above proposals 1 and 3, this process might be able to be slightly automated if the HPLMN uses the VPLMN’s VoLTE QCI=1 QoS constraint in place of any greater GBR value received as a QFI=1 QoS constraint over 5GS.
Proposal 4: discuss EPS Fallback and its roaming GBR issues during this SA2 meeting.

5	VoNR to VoLTE handover
VoNR to VoLTE handover involves handover of the GBR flow. Hence the LTE target eNB (and target MME) should not attempt to modify the GBR, and the handover should just proceed (or be rejected) as normal. 
After the handover completes, the UE will perform a TAU and the new LTE QoS constraint can be sent to the PDN GW (in session management signalling) and on to the HPLMN’s IMS. This can be used for subsequent calls on LTE but need not cause any modification of the ongoing call.
Observation 4: no special handling is needed for handover between VoNR and VoLTE.

6	Way to progress the work
Proposal 6: 
a) Discuss the technical issues during this SA2 meeting and agree an approach to solve them.
b) Aim to agree SA2 CRs for VoLTE (including any signalling through to IMS) in the SA2 November meeting. 
c) These CRs would be Release 18 cat F corrections to the Release [14] S8HR work item.
d) Progress CRs for VoNR as a second priority but still within Release 18.
e) From this SA 2 meeting, send an LS to GSMA and CT 4 (cc SA4) outlining the SA2 approach 
