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Abstract of the contribution: This paper proposes way forward to address an issue from GSMA that voice call setup fails due to HPLMN requested GBR value not compliant with roaming agreement.
1 Discussion
1.1 GSMA observation of misaligned GBR value between HPLMN and VPLMN for IMS voice bearer in home routed roaming
[bookmark: S2-2201970]In SA2#150E, GSMA LS S2-2201970 is received with the following information:
2	Overview
The following scenario shows how this can prevent commercial VoLTE roaming launch:
• MNO A is using a value of GBR=64kbps
• MNO B is using a value of GBR=156kbps
• MNO C is using a value of GBR=512kbps 
Typically, operators use the same QoS settings (including GBR values) for all regular users in their network, in order to simplify handling. This includes also roamers, both inbound and outbound, even so there are recommendations in the GSMA for QoS settings to be used for roamers. Now if MNO B and MNO C try to set up outbound VoLTE roaming with MNO A, it would fail as MNO A is rejecting bearer setup using GBR=156kbps and GBR=512kbps per its own QoS policy of allowing maximum GBR value of 64kbps. 
In order to ensure that VoLTE roaming can be enabled, a solution allowing these GBR values to be aligned is required. The solution should allow flexibility, for example in case MNO A later realizes that GBR=64kbps is too low and decides to upgrade it a higher value. This should happen without MNO B and MNO C having to somehow change configuration in their own core network nodes to support the new GBR value their outbound roamers are using while in MNO A network.….
The MME local configuration already allows VPLMN to downgrade the ARP PL, ARP PVI and ARP PCI parameter values received over S8 from HPLMN. GSMA NG NRG discussed it would be possible to extend this functionality to cover also the possibility to downgrade GBR parameter value. GSMA also discussed that the same issue may also be applicable for 5GS roaming. 
[Observation-1] For IMS voice service in home routed roaming scenario, the HPLMN may request GBR value higher than the local policy/roaming agreement in VPLMN. The voice call setup will fail if the VPLMN rejects the dedicated EPS bearer request due to HPLMN requested GBR exceeding the roaming agreement/local policy. 
[Observation-2] There is no explanation in the LS S2-2201970 why some operators request GBR value 512kbps which is almost 9 times higher than the highest value (i.e. 52kbps) needed to support one stream of QCI1 voice for all codecs, profiles, and level as described in TS 26.114 Annex E.

1.2 Solution alternatives 
To address the issue of voice call setup failure, either the HPLMN needs to make sure that the requested GBR does not exceed the roaming agreement/local policy in VPLMN, or the VPLMN allows GBR downgrade. In SA2#150E, different alternatives are proposed/discussed:
Alternative-1: VPLMN allows GBR downgrade
[bookmark: S2-2202186]This alternative was captured in S2-2202186 (for 23.401) & S2-2202187 (23.501). When the HPLMN requested GBR value exceeding the roaming agreement, the VPLMN downgrade GBR value to the same value applied to its home users.
This alternative will result in misaligned GBR value between HPLMN and VPLMN, and companies raised concern during SA2#150E that the misaligned GBR may result in voice packet drop. It is our view that the voice packet drop is unlikely to happen if the VPLMN can ensure GBR 52kbps, reasoning as follows:
Per TS 26.114 Annex E, the highest value needed to support one stream of QCI1 voice for all codecs, profiles, and level is ~52kbps. 
Per clause 6.1.14 of TS 23.203 (Resource sharing for different AF sessions) (introduced by WI SP-140393), for call cases such as Call Waiting and Call hold with Conferencing, the user will only have one active session (i.e. one stream) at a time, while the other session will be inactive, therefore 52kbps allowed by VPLMN can meet the GBR requirement (in TS 26.114) for voice call. Resource sharing is also specified for 5GS in TS 23.503.
In addition, if the VPLMN only allows GBR 52kbps for 5QI1 voice call for its own subscribers, why would it allow higher GBR for inbound roamers?
Alternative-2: HPLMN supports optional Alternative QoS profiles (applicable only for 5GS)
This alternative is raised during SA2#150E meeting discussion. In this alternative, one Alternative QoS profile corresponds to one data rate.
Per TS 23.501 clause 5.7.2.4.1b, Alternative QoS applies to a scenario that NG-RAN cannot fulfil the required QoS, however the scenario in GSMA LS S2-2201970 has nothing to do with NG-RAN not being able to fulfil the required QoS.
Alternative QoS Profile is an optional feature that the HPLMN may not support it. Alternative QoS Profile is not supported in EPS. 
Based on the above, this alternative is not considered feasible. 
Alternative-3: Extend parameter QoS constraint to cover the visiting network’s policy for IMS voice (applicable only for 5GS)
This alternative is raised during SA2#150E meeting discussion.
Clause 5.7.1.11 of TS 23.501 states “QoS Constraint represent the QoS that the VPLMN can accept for the QoS Flow associated with the default QoS rule and the PDU Session based on SLA or based on QoS values supported by the VPLMN”, which means that currently QoS Constraint does not apply to the QoS Flow(s) other than the one associated with the default QoS rule.
If QoS Constraint is also to be used for QoS Flow of 5QI1 voice to indicate the QoS value that the VPLMN can accept, the QoS Constraint needs to be extended. However, this requires the support from HPLMN, and without the HPLMN support, this alternative will not work either. Besides, QoS Constraint is not specified for EPS.
Based on the above, this alternative may not address the issue of voice call setup failure.
Based on the above, the following is proposed
If VPLMN downgrade GBR is agreeable, it is proposed to adopt Alternative-1 which applies to both EPS and 5GS and could minimize impact on HPLMN.
If VPLMN downgrade GBR is not agreeable, GSMA should be responded that the HPLMN requested GBR value should not violate the VPLMN’s local policy based on roaming agreement.
2 Proposal
If VPLMN downgrade GBR is agreeable, it is proposed to adopt Alternative-1 which applies to both EPS and 5GS and could minimize impact on HPLMN, see TS 23.401 CR3700 (S2-2203839), TS 23.501 CR3630 (S2-2203840).
If VPLMN downgrade GBR is not agreeable, GSMA should be responded that the HPLMN requested GBR value should not violate the VPLMN’s local policy based on roaming agreement.
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