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1.	Introduction
This document discusses multicast reception in RRC_INACTIVE when an SDT procedure is completed unsuccessfully. During R2-125bis meeting, the issue that how to recover multicast session when RRC state is moved to RRC_IDLE by SDT failure has been discussed. However, it was not concluded and decided to check whether this can be solved by UE implementation or if changes are needed in RAN2 and/or other WG specifications.
	Issue and related proposal in R2-2403508
Proposal 1: Upon unsuccessful completion of the SDT procedure: 
(a)	UE which is configured for multicast reception in RRC_INACTIVE, transits to RRC_IDLE (same as legacy spec). 
(b)	UE forwards TMGI(s) to upper layers for multicast session(s) that UE is configured for multicast reception and receiving in RRC_INACTIVE. Adopt the text proposal TP1.
The related agreement (eMBS, R2-125bis):
Check until the next meeting whether this can be solved by UE implementation or if changes are needed in RAN2 and/or other WG specifications


In this contribution, we would like to share our view on multicast reception in RRC_INACTIVE when an SDT procedure is completed unsuccessfully. 
2.	Discussion
In Rel-18 MBS, a UE is allowed to receive a multicast session in RRC_INACTIVE. Also, the UE can be configured with SDT to transmit unicast data in RRC_INACTIVE. When both multicast reception in RRC_INACTIVE and SDT are configured, a problem scenario happens for multicast reception in RRC_INACTIVE if RRC state is changed to RRC_IDLE when SDT procedure is completed unsuccessfully. Transitioning to RRC_IDLE, the UE cannot receive multicast session.
If a UE, which is receiving a multicast session, goes to RRC_IDLE by SDT procedure failure, one possible way is to initiate the multicast session again from NAS layer for recovering reception of the multicast. However, it is analyzed that, with the current specification, NAS layer does not initiate multicast session when AS goes to RRC_IDLE and AS indicates the release of the RRC connection to upper layers. In the case of receiving paging containing multicast session ID such as TMGI, NAS layer initiates a multicast session. However, it is not the case which can be applied to the above-mentioned scenario.
After going to RRC_IDLE, in order to make NAS layer initiate the multicast session again, impact to upper layers such as NAS and other WG specification changes are expected. However, there were some concerns about impact to upper layers and other WGs during R2-125bis discussion because it is close to time for completing Rel-18 WIs. Therefore, it seems worth discussing solutions whose impact is limited to RAN2 only. 
Observation 1. For recovery of multicast session after going to RRC_IDLE by SDT failure, NAS layer needs to initiate the multicast sessions again. This requires other WG specification changes. 
Proposal 1. Discuss solutions whose impact is limited to RAN2 only for multicast reception in RRC_INACTVE after SDT failure.
One possible solution is to keep RRC state as RRC_INACTIVE after SDT procedure is unsuccessfully completed if UE receives a multicast session in RRC_INACTIVE. Instead, it is required to properly handle radio bearers configured for SDT according to sdt-Config. 
According to SDT configuration captured in below box, SDT configuration is related to radio bearers for SDT and SDT CG configuration. The SDT radio bearers listed in sdt-Config are considered to be configured for SDT. Therefore, the impact of SDT failure can be considered to be limited to radio bearers configured for SDT. If SDT radio bearers are properly handled considering SDT failure, UE can stay in RRC_INCTIVE to receive multicast session continuously.
	SDT-Config-r17 ::=                  SEQUENCE {
    sdt-DRB-List-r17                    SEQUENCE (SIZE (0..maxDRB)) OF DRB-Identity                         OPTIONAL,   -- Need M
    sdt-SRB2-Indication-r17             ENUMERATED {allowed}                                                OPTIONAL,   -- Need R
    sdt-MAC-PHY-CG-Config-r17           SetupRelease {SDT-CG-Config-r17}                                    OPTIONAL,   -- Need M
    sdt-DRB-ContinueROHC-r17            ENUMERATED { cell, rna }                                            OPTIONAL    -- Need S
}


To deal with SDT radio bearer for SDT failure, for SRBs, the actions performed upon receiving RRCReject for SDT procedure as shown in below box can be reused. In other words, SRBs are re-established and suspended, if needed. 
	1>	else if RRCReject is received in response to an RRCResumeRequest or an RRCResumeRequest1:
…
2>	if resume is triggered for SDT:
3>	for SRB2, if it is resumed and for SRB1:
4>	trigger the PDCP entity to perform SDU discard as specified in TS 38.323 [5];
4>	re-establish the RLC entity as specified in TS 38.322 [4];
3>	for each DRB that is not suspended:
4>	indicate PDCP suspend to lower layers;
4>	re-establish the RLC entity as specified in TS 38.322 [4];
2>	suspend SRB1 and the radio bearers configured for SDT, if any;


For DRBs, it can be considered to release SDT configuration from the SDT bearers to align the UE behavior for SDT regardless of multicast reception in RRC_INACTIVE. The expected UE behavior for unicast data is to send the data from RRC_CONNECTED after SDT failure regardless of multicast reception in RRC_INACTIVE. It is noted that, with the existing scenario (i.e., going to RRC_IDLE upon SDT failure), the UE goes to RRC_IDLE and the related actions include releasing radio bearers. In the actions, the SDT radio bearers are also released. Therefore, when unicast data arrives after SDT failure, UE will try to send the data from RRC_CONNECTED.
For MRBs, in order to continue to receive multicast sessions in RRC_INACTIVE, no impact from SDT failure is expected.
Regarding radio bearer handling to keep UE staying in RRC_INACTIVE after SDT failure, it can be summarized as follows.
· For SRBs, SRBs are re-established and suspended similarly with actions performed upon receiving RRCReject for SDT procedure.
· [bookmark: _Hlk166235119]For DRBs, SDT configurations for the SDT bearers are released similarly with actions performed upon going to RRC_IDLE.
· For MRBs, no special handling is needed.
Proposal 2. UE stays in RRC_INACTIVE after SDT failure if UE receives a multicast session in RRC_INACTIVE. For SDT failure handling, SRBs are re-established and suspended (i.e., reusing actions performed upon receiving RRCReject for SDT procedure). For DRBs, SDT configurations for the SDT bearers are released.
Proposal 3. If proposal 2 is accepted, adopt TP in Annex.
When UE is receiving a multicast session in RRC_INACTIVE, if UE is allowed to stay in RRC_INACTIVE after SDT failure, UE continue to receive the multicast session without interruption by SDT failure. Also, the spec. impact and related change is limited to RAN2 only.
3.	Conclusion
This document discusses multicast reception in RRC_INACTIVE when an SDT procedure is completed unsuccessfully.
Observation 1. For recovery of multicast session after going to RRC_IDLE by SDT failure, NAS layer needs to initiate the multicast sessions again. This requires other WG specification changes. 
Proposal 1. Discuss solutions whose impact is limited to RAN2 only for multicast reception in RRC_INACTVE after SDT failure.
Proposal 2. UE stays in RRC_INACTIVE after SDT failure if UE receives a multicast session in RRC_INACTIVE. For SDT failure handling, SRBs are re-established and suspended (i.e., reusing actions performed upon receiving RRCReject for SDT procedure). For DRBs, SDT configurations for the SDT bearers are released.
Proposal 3. If proposal 2 is accepted, adopt TP in Annex.
4.	Annex: TP for TS38.331 (RRC spec.)
[bookmark: _Toc162894200]5.3.13.5	Handling of failure to resume RRC Connection
… omitted …
1>	else if indication from the MCG RLC that the maximum number of retransmissions has been reached is received while SDT procedure is ongoing; or
1>	if random access problem indication is received from MCG MAC while SDT procedure is ongoing; or
1>	if the lower layers indicate that cg-SDT-TimeAlignmentTimer or the configuredGrantTimer expired before receiving network response for the UL CG-SDT transmission with CCCH message while SDT procedure is ongoing; or
1>	if integrity check failure indication is received from lower layers while SDT procedure is ongoing; or
1>	if T319a expires:
2>	consider SDT procedure is not ongoing;
2>	if UE is configured with multicast reception in RRC_INACTIVE:
3>	for SRB2, if it is resumed and for SRB1:
4>	trigger the PDCP entity to perform SDU discard as specified in TS 38.323 [5];
4>	re-establish the RLC entity as specified in TS 38.322 [4];
3>	suspend SRB1 and SRB2 if configured for SDT;
3>	consider the radio bearers already configured for SDT not to be configured for SDT;
2>	else:
32>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.
… omitted ...
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