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Abstract of the contribution: This paper proposes to further discuss the EPS fallback scenario when HPLMN requested GBR value not compliant with roaming agreement.
1 Discussion
[bookmark: S2-2201970]In SA2#150E, GSMA LS In 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. 
[bookmark: _Hlk110104309]In SA2#151E, a LS Out S2-2204724 is agreed with the following information:
SA2 has discussed the issue and believe that a GBR mismatch between HPLMN and RAN can lead to voice packets being dropped with no certainty that the voice coders will adapt to the lower data rate.
SA2 invite SA4 to provide further analysis of the impact of such a GBR mismatch.
One possibility might be to extend the reject message that e.g., carries the cause “QoS parameter mismatch” to include information on the maximum GBR that that MME/RAT can accept for that QCI.
SA2 invite CT4 and CT3 to comment on the appropriate reject causes and this possible extension.

Two Alternative solutions are introduced in the LS out:
Alternative-1: The VPLMN downgrades GBR parameter, and only sends the modified GBR parameter to the RAN in the VPLMN without informing the HPLMN.
         It needs the SA4 to provide further analysis of the impact of such a GBR mismatch.
Alternative-2: The VPLMN rejects the dedicated voice EPS bearer/QoS flow establishment request with acceptable GBR parameter.
Per TS 24.229 clause 6.2(see below), the P-CSCF will send 488 with the acceptable GBR parameter to UE. Per Per TS 24.229 clause 5.1.3.1(see below), the UE will send a new INVITE request containing the acceptable GBR parameter. So the call may be established successfully.
It needs the CT3 and CT4 to comment on the appropriate reject causes and this possible extension.

6.2    Procedures at the P-CSCF
If the P-CSCF finds any media parameters which are not allowed on the network by local policy or if available by bandwidth authorisation limitation information coming from the IP-CAN (e.g. via PCRF), the P-CSCF shall return a 488 (Not Acceptable Here) response containing an SDP message body. This SDP message body contains either all the media types, codecs and other SDP parameters which are allowed according to the local policy, or, based on configuration by the operator of the P-CSCF, a subset of these allowed parameters. 
5.1.3.1    Initial INVITE request
Upon receiving a 488 (Not Acceptable Here) response to an initial INVITE request, the originating UE should send a new INVITE request containing SDP according to the procedures defined in subclause 6.1.

Per TS 23.501 and 23.502, there are two method to support IMS Voice in 5GS: VoNR and EPS fallback.
For the EPS fallback, per TS 23.502 clause 4.13.6.1, the gNB makes the decision of whether to trigger the EPS fallback procedure, if yes, two dedicated voice EPS bearer/QoS flow establishment procedure are involved:


Figure 4.13.6.1-1: EPS Fallback for IMS voice
2.	Network initiated PDU Session modification to setup QoS flow for voice reaches the NG-RAN (see N2 PDU Session Request in clause 4.3.3).
3.	NG-RAN is configured to support EPS fallback for IMS voice and decides to trigger fallback to EPS, taking into account UE capabilities, indication from AMF that "Redirection for EPS fallback for voice is possible" (received as part of initial context setup, handover resource allocation or path switch request acknowledge as defined in TS 38.413 [10]), network configuration (e.g. N26 availability configuration) and radio conditions. If NG-RAN decides not to trigger fallback to EPS, then the procedure stops here and following steps are not executed.
7.	After completion of the mobility procedure to EPS or as part of the 5GS to EPS handover procedure, the SMF+PGW-C re-initiates the setup of the dedicated bearer(s) for the maintained PCC rule(s) in step 4 including of the dedicated bearer for IMS voice, mapping the 5G QoS to EPC QoS parameters as specified in clause 4.11.1.2.1. The SMF+PGW-C reports about Successful Resource Allocation and Access Network Information if subscribed by PCF.
[Observation-1] 
The existing two alternative solutions focus on how to resolve the problem of VoLTE or VoNR scenario, without considering the EPS fallback scenario.
The EPS fallback should also be considered.

For the EPS fallback scenario:
The alternative-1 method can work well without new problem:
1. The V-SMF downgrades GBR parameter, and sends the modified GBR parameter to the gNB
2. gNB handover the UE to EPS
3. The V-MME downgrades GBR parameter again, and sends the modified GBR parameter to the eNB
      So the voice bearer can be established successfully.
      The problem is the same with VoNR or VoLTE, and we can wait for the LS from SA4.
The alternative-2 method may have new problems:
Per TS 23.502 clause 4.13.6.1, it is the gNB to decide whether to trigger the EPS fallback procedure, but not the 5GC. If the gNB decides to fallback to EPC, the rejection by VPLMN 5GC is useless and may cause long delay in some scenario as descripted blow:
            For example :
• 4G of VPLMN is using a value of GBR=64kbps
• 5G of VPLMN is using a value of GBR=156kbps
• 5G of HPLMN is using a value of GBR=512kbps
If the VPLMN 5G network rejects the voice QoS flow establishment procedure with the GBR=156kbps, the UE shall send a new SIP INVITE message with GBR=156kbps, the UE will be rejected again with GBR=64kbps after handover to 4G, the two rejection cause long delay.
         The long delay is not acceptable by the user, so the alternative does not work for EPS fallback scenario.
[Observation-2]
The alternative-2 may cause long delay for EPS fallback.
The method is not acceptable.

2 Proposal
It proposed to 
1） identify whether to consider EPS fallback scenario when HPLMN requested GBR value not compliant with roaming agreement
2） decide whether Alternative-2 proposed in LS out work well for EPS fallback scenario due to long call setup time.
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