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1	Introduction
At S2#145E there are one contribution (S2-2104665) raise several issues related to the IRAT MBS IWK at the transport layer. In this paper we analyse all the issue mentioned in that paper and give our suggestion. 

2	Discussion and proposal
------------------------------------Issue copied from S2-2104665-------------------------------------------
The transport layer based interworking solution with eMBMS proposed in SA2#144E and SA2#145E (see S2-2102578, S2-2103549, S2-2104393) introduces some impacts and drawbacks which make it unnecessarily complex.
-	For the 5MBS-to-EPS interworking, it introduces the principle of providing IP Multicast traffic over a unicast EPS bearer. While this can work within 5GS, its extension to EPS requires the following aspects to be addressed:
-	When the UE moves to EPS, it needs to receive a unidirectional UL-TFT for the EPS bearer generated when UE was in 5GS. While it is possible to support a unidirectional UL TFT, as defined in clause 15.3.3.4 of TS 23.060: 
“For services with no uplink IP flows, dummy uplink packet filter can be provided by the network to avoid that the UE uses the PDP context for uplink traffic that is expected on the PDP context without any uplink packet filter. For example that can be done by assigning the remote port "9", which is the "discard" port, i.e. the following packet filter can be used:
-	Packet Filter Identifier = 5;
-	Packet Filter Direction = uplink only; and
-	Remote port = 9 (the discard port).”. 
This, however, is not described in the current solution and should be clarified in the solution description.
[Huawei] This is not special for MBMS IWK. It is general 5GS<> EPS IWK issue. There are no restriction that if the QoS Flow with no uplink IP flow are not permitted to be moved to EPS network per existing specification. If this part is suggested to be clarified, it is better to be addressed at TS23.501/502 EPS<> 5GS general interworking part. 

-	The interworking nodes, i.e., SMF+PGW-C, UPF+PGW-U, PCF have to support this functionality, and they are part of 5GS. However, the only way for the MME to select the nodes that support this functionality is by using a dedicated APN, since no other information is available in EPS to determine the capability of interworking nodes. 
	This, however, is currently not described and introduces limitations to the applicability of the solution.
[Huawei] From EPS to 5GS mobility, no enhancement is introduced. The UE receives service via eMBMS, or via unicast bearer as usual. The enhancement introduced is in the mobility from 5GS to EPS, i.e. the SMF+PGW-C selected when UE establish PDU Session in 5G, must support 5G MBS. This is addressed in general part of TS 23.247. So we don't think additional selection parameter is needed for EPS network. 

-	The 5MBS-to-EPS interworking, contrary to the conclusion and the evaluation captured in TR 23.757 (see Excerpts 1 and 2 below), requires impacts on EPS (which is out of scope) since 
-	it requires updates in the PCO exchanged between EPS UE and CN to indicate that a certain EPS bearer is associated to the 5MBS PDU session at 5MBS-to-EPS handover. 
-	it requires the UE to send a Request Bearer Resource Modification message to the MME (potentially preceded by a service request procedure if the UE is in idle) with a new purpose. De facto, this implies that EPS networks that want to support the transport layer interworking with 5MBS needs to be updated.
Excerpt 1: Clause 6.41.4 of TR 23.757 (impact of transport layer based solution)
[bookmark: _Toc57450232][bookmark: _Toc68075280]
SMF:
-	The SMF supports to transfer the service data to UE via unicast bearer or individual MBS delivery based on indication from AF.
-	The SMF supports to change the delivery of the service data from via shared MBS delivery to via unicast bearer during the handover from 5GS to EPS.
-	The SMF supports to indicate AF multicast IP address is used for deliver the service data via unicast bearer or individual MBS delivery.
-	The SMF supports to release resource for service delivery via unicast bearer based on AF indication.
PCF:
-	The PCF supports to indicate the SMF to transfer the service data via unicast bearer or individual MBS delivery based on request from AF, or indicate the SMF to release resources for service delivery via unicast bearer based on request from AF.
AF:
-	The AF supports to transfer the service data via multicast IP address or unicast UE IP address based on SMF indication.
-	The AF supports to indicate the 5GC to release resource for service delivery via unicast bearer.
-	The AF supports to indicate the 5GC to transfer the service data via individual MBS delivery.


Excerpt 2: Clause 8.10 of TR 23.757 (Conclusions for Key Issue #9)

-	the same service is not provided via eMBMS and 5MBS. In this case, for the normative phase the following steps are adopted for 5MBS to EPS mobility:
-	the 5MBS data shared delivery is switched to individual delivery during inter-system handover.
-	the 5GS-EPS interworking solution of TS 23.501 [2] clause 5.17.2 is executed with an inter-system handover with MBS QoS flow(s) mapped to unicast QoS flow(s) in its associated PDU Session.
-	After the inter-system handover has occurred, regular EPS procedures apply as the same service is not provided via eMBMS.
NOTE:	If some further update is needed, it can be done in the normative phase.
-	The PGW-C+SMF obtains the MBS session context when UE joins 5G MBS.
-	After a possible subsequent EPS to 5MBS mobility, the PGW-C+SMF can again apply shared delivery to the UE.

[Huawei] In the conclusion, there is a Note, saying “If some further update is needed, it can be done in the normative phase.” We believe that the conclusion cannot capture every aspects of the agreed solutions. Even for the case the same service is available in the target side, the proposed text to the TS is not exactly the same as included in the conclusion. It is a common understanding that the details of the solution can be further amended during the normative phase.
The PCO exchange is transparent to MME and SGW. The impact is on the UE and SMF+PGW-C. The change to UE and SMF+PGW-C is acceptable since they are new entity and the impact due to 5MBS is needed anyway. We do not see impact to other EPS network entity. 

-	The solution part for EPS-to-5GS interworking requires GCS AS behaviour updates with respect to the existing behaviour described in TS 23.468. The existing behaviour assumes that when the same service provided over unicast becomes available over eMBMS in step 1 of TS 23.468 clause 5.3.2 the GCS AS signals to the UE that a certain TMGI is available to deliver that service. Now, with the new proposal, the assumption is that such TMGI is NOT for eMBMS and the GCS AS needs to indicate to the UE that such TMGI is used over 5MBS. This implies that the GCS AS needs to update its logic and associate the service with the specific access/CN.
[Huawei] As discussed in the previous CC, from the GCS AS view they always need be aware the difference at the RAT. For example in the EPS network, if the UE out of the eMBMS coverage, the unicast delivery is triggered. GCS AS trigger that action. However if the UE is out of the 5MBS coverage, no action is required from the GCS AS as the individual delivery can be triggered. So there are some update at the GCS AS. 
Per that consideration, we do not see there are big impact to GCS AS to use different TMGI for different RAT. However if it is required to have one common TMGI for both RAT, it is also possible. 

-	The solution is 'asymmetric', meaning that the steps for 5GS-to-EPS interworking are not the same as those for the EPS-to-5GS one. While for 5GS-to-EPS interworking service continuity is based on the usage of individual delivery of a 5MBS session extended to EPS, in the other direction service continuity is based on a regular unicast HO/idle mode mobility. It is unclear why different approaches have to be used for different directions of the HO/mobility.
[Huawei] this is the asymmetric solution is per the conclusion of the TR discussion. 
· For the EPS to 5GS mobility, the MBS data is transferred to unicast bearer before the UE mobility to 5GS. And after the mobility to 5GS, UE can switch the service to multicast via JOIN procedure. Thus the service continuity can be kept as much as possible. 
· For the EPS to 5GS handover, if the same EMBMS service is not activated at the neighbour EPS cell, it is unclear how to continue the service if the UE move out of the 5GS network but the QoS flow(s) for MBS data transmission are not moved to EPS network.

In summary, the transport layer based interworking solution with EPS, as proposed:
-	requires impacts to EPS which is out of scope,
-	contains multiple unresolved issues (mostly on the EPS side), and
-	requires unnecessary GCS AS behaviour impacts, and in general increases AS complexity to support eMBMS/5MBS interworking.
Given the analysis above, and based on the general design principle of minimum impacts to existing system and the operator imperative that new solutions should aim to have no impact to existing deployment, it is proposed the following:
Proposal: to remove the existing/partial description of the transport layer based 5MBS-EPS interworking captured in clause 6.8 of TS 23.247 and not to implement such mechanism in this Release.
----------------------------------------End of Issue copied S2-2104665--------------------------------------

Per the analysis above, the impact to EPS is only in UE and SMF+PGW-C, which are also 5G entities and always impacted by the introduction of 5G MBS feature. We don’t see unresolved issues on EPS side. For the GCS AS behaviour, it always need be RAT aware due to different transfer mechanism. 
Hence, we do not see why we need change the conclusion on using the 5GC individual delivery when UE moves to EPS network. Also it should be possible for UE to indicate to network that it want to leave MBS session when it camps at the EPS network. 
At S2-210xxxx it has further clarify how the interworking between the eMBMS and 5MBS is done. It is suggested update clause 6.8 to reflect those changes. 
3.	Conclusion
It is proposed to capture the following changes in TS 23.247:
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[bookmark: _Toc66391754][bookmark: _Toc66709155]6.8	Interworking with MBMS over E-UTRAN for public safety services
In order to minimize the interruption of services, upon mobility from NR/5GC to E-UTRAN/EPC, the following applies:
-	If the same multicast service is provided via eMBMS in target E-UTRAN, the session context for multicast service transferring is not handover to E-UTRAN during mobility from 5GS to EPS, i.e. the EPS bearer context associated with the MBS session is not transferred to EPS network. UE releases the related EPS bearer(s) and the associated MBS session context locally. After handover, the UE is connected to the target E-UTRAN, the UE starts to receive the service via eMBMS.
-	If the same multicast service is not provided via eMBMS in target E-UTRAN, during handover from 5GS to EPS procedure, the 5GC shared MBS traffic delivery method is switched to Individual MBS traffic delivery over EPS. The unicast QoS flow(s) corresponding to the multicast QoS flow(s) of the MBS session are mapped to EPS bearer(s). The UE may indicate it wants to stop receiving the indicated MBS service via the EPS bearer by including a leave indication and MBS Session ID (i.e. TMGI) in the PCO of bearer resource modification request.
In order to minimize the interruption of services, upon mobility from E-UTRAN/EPC to NR/5GC, the following applies:
-	Before EPS to 5GS mobility, the application may trigger the switching the service receiving from eMBMS to Individual MBS traffic unicast delivery over EPS. The normal EPS to 5GS handover procedure is then triggered. The AF provides the MBS Session ID (i.e. the TMGI or multicast IP address) as part of service information to PCF to trigger EPS bearer resource allocation for the service. Based on the received MBS Session ID, the SMF+PGW-C link the established EPS bearer(s) with the indicated MBS session. 
-	After the UE is connected via 5GS, it joins the MBS Session as described in clause 7.2.1
-	If the UE receives the service via the Individual MBS traffic delivery over EPS, the Individual MBS traffic delivery over EPS is switched to 5GC Individual MBS traffic delivery method during handover from EPS to 5GS procedure. After handover, the SMF+PGW-C switches the 5GC Individual MBS traffic delivery method to 5GC shared MBS traffic delivery method if the target NG-RAN supports 5G MBS.
-	If the UE receives the service via eMBMS in source E-UTRAN, after handover from EPS to 5GS, the UE may join the MBS Session directly without reporting the UE is out of eMBMS service to AF.
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