[bookmark: _Hlk492190689][bookmark: _Hlk73431007]3GPP TSG-RAN2 Meeting #125-bis	R2-2403547
Changsha, China, 15 – 19 April 2024

	
Agenda Item:	7.11.2 RRC corrections
Source: 	Ericsson
Title:  	MBS RILs
Document for:	Discussion and Decision
Introduction
The following topics related to MBS RILs are discussed:
· multicastConfigInactive IE 		: C148 [1]
· MBS and SDT 				: S731 [2]
· MCCH-less operation 			: N103-105 [3], S733-734 [2]
· thresholdMBS 				: Z696 [4]
· Prioritization of multicast and broadcast 	: V531 [5]
[bookmark: _Toc242573354]Discussion
multicastConfigInactive IE
For multicastConfigInactive IE it says:
	multicastConfigInactive
Indicates the multicast service(s) that can be received in RRC_INACTIVE in the serving cell where the multicast service(s) was received in RRC_CONNECTED and optionally the corresponding configuration. The presence of this field indicates the UE is configured to receive MBS multicast in RRC_INACTIVE; otherwise, the UE is not configured to receive MBS multicast in RRC_INACTIVE.


When MBS multicast reception in RRC_INACTIVE is used to relieve congestion, then typically the session was first received in RRC_CONNECTED. However it is possible that a UE has joined a session, but the UE never received the session in RRC_CONNECTED. But the UE always has to join the session before it can receive the service:
[bookmark: _Toc163640321]Replace “where the multicast service(s) was received in RRC_CONNECTED” with “after the UE has joined the multicast session”.
MBS and SDT
When the UE in RRC_INACTIVE has joined one or more MBS session(s) and the UE receives its ue-Identity in any of the paging records in the Paging message, then the UE goes to RRC_IDLE to restore the RRC state mismatch with the network and the UE forwards the TMGIs of the sessions it has joined to the upper layers. The latter triggers NAS to initiate connection setup to enable reception of the sessions in RRC_CONNECTED: 
1>	if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message, or
1>	if in RRC_INACTIVE, for the PagingRecord, if any, included in the UuMessageTransferSidelink message received from the connected L2 U2N Relay UE:
2>	if the ue-Identity included in the PagingRecord matches the UE's stored fullI-RNTI:
…
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
…
3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other';

…
1>	if in RRC_INACTIVE and the UE has joined one or more MBS session(s) indicated by the TMGI(s) included in the pagingGroupList:
2>	if the UE is not configured to receive multicast in RRC_INACTIVE or if inactiveReceptionAllowed is not included for at least one of the MBS session (s) indicated by the TMGI(s) that the UE has joined:
3>	if PagingRecordList is not included in the Paging message; or
…
3>	else if the ue-Identity included in any of the PagingRecord matches the UE identity allocated by upper layers:
4>	forward the TMGI(s) to the upper layers;
When the SDT procedure fails, while the UE is receiving MBS multicast in RRC_INACTIVE, the UE also goes to RRC_IDLE:
5.3.13.5 Handling of failure to resume RRC Connection
The UE shall:
…
1>	if random access problem indication is received from MCG MAC while SDT procedure is ongoing; or
[bookmark: _Hlk97191875]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>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure';.
2>	if the UE has joined one or more MBS session(s) indicated by the TMGI(s): 
3> forward the TMGI(s) to the upper layers.
In this case the UE should also forward the TMGI(s) of the sessions the UE has joined: 
[bookmark: _Toc163640322]When the UE goes to RRC_IDLE when the SDT procedure has failed and the UE has joined one or more MBS session(s) then the UE forwards the TMGI(s) to the upper layer.
MCCH-less operation
RAN2 agreed that MCCH is optionally present and that this use case is not further optimized:
Multicast MCCH can be optionally present for a cell providing multicast reception in RRC_INACTIVE. We do not optimize for this in RAN2, e.g. we are targeting a single cell scenario without mobility and without PTM configuration update for optional MCCH.
When MCCH is not present, then obviously mobility and PTM configuration change is not supported. However when congestion is experienced locally in a single cell then mobility is not needed, and PTM configuration change may not be an essential feature to have. 
In [2] it is observed that when MCCH is absent, the UE receiving MBS multicast in RRC_INACTIVE is not notified about possible deactivation of the session. As such this is a correction observation, however it can also be noted that:
· Whether to release a UE in RRC_CONNECTED when the session is deactivated or data inactivity is detected is up to gNB implementation. There is a penalty in latency and power consumption, i.e. gNB may decide not to release the UE in those cases.
· When receiving the multicast session in RRC_INACTIVE the power consumption is lower compared to receiving it in RRC_CONNECTED
· Dependent on the traffic pattern deactivation/data-inactivity may or may not happen.
· For mission critical power saving is not prioritized and the reception quality should not be impaired.
· Multicast reception in RRC_INACTIVE, when used during extreme congestion, is a rare case which does not need to be optimized for power consumption. For network it is more expensive to use MCCH for a case that rarely happens. 
· The NOTE is about failure to receive the session when the UE has missed a PTM configuration change. It is not about missing deactivation indication. 
In [2] it is referred to the NOTE in section 5.10.2.2 Initiation of multicast MCCH acquisition:
NOTE:	It is up to UE implementation how to address a possibility of the UE missing a multicast MCCH change notification.
This NOTE has been inherited from MBS broadcast, see section 5.9.2.2. The NOTE clarifies the scenario where the UE missed a change of the PTM configuration, which may cause a failure in the UE to receive the session. The could for example re-acquire the MCCH in this case. 
For MBS broadcast there is no deactivation indication in the MCCH, i.e. the NOTE does not apply to the case when the UE misses a deactivation (stop monitoring the G-RNTI for the corresponding multicast session). When the UE missed a deactivation the UE continues to monitor the G-RNTI:
[bookmark: _Toc163640323]The UE continues to monitor G-RNTI when the UE missed a change stopMonitoringRNTI on MCCH
In case MCCH is not configured, it is reasonable to assume that the network pages the UE when the session is released. 
thresholdMBS
A quality threshold can optionally be configured per MBS multicast session received in RRC_INACTIVE:
MBS-SessionInfoMulticast-r18 ::=   SEQUENCE {
    mbs-SessionId-r18                  TMGI-r17,
…
    thresholdIndex-r18                 INTEGER (0..maxNrofThresholdMBS-r18) OPTIONAL,   -- Need R
…
MBSMulticastConfiguration-r18-IEs ::= SEQUENCE {
    mbs-SessionInfoList-r18               MBS-SessionInfoListMulticast-r18  OPTIONAL,   -- Need R
…
    thresholdMBS-List-r18                 SEQUENCE (SIZE (1..maxNrofThresholdMBS-r18)) OF 
                                                       ThresholdMBS-r18     OPTIONAL,   -- Need R
…
ThresholdMBS-r18 ::=                  SEQUENCE {
    rsrp-r18                              RSRP-Range                        OPTIONAL,   -- Need R
    rsrq-r18                              RSRQ-Range                        OPTIONAL    -- Need R
}
	thresholdIndex
Indicates the index of thresholdMBS entry in thresholdMBS-List that is used for RRC connection resume for a UE receiving the corresponding multicast session in RRC_INACTIVE. Value 0 corresponds to the first entry in thresholdMBS-List, the value 1 corresponds to the second entry in thresholdMBS-List and so on.


In [4] it is observed that the absence of thresholdIndex is not defined, and it is proposed to specify the UE behavior when the index is present and absent: 
Presence of this field indicates UE will perform RSRP or RSRQ measurements for this multicast session in RRC_INACTIVE as specified in TS 38.304. Absence of this field indicates UE will not perform RSRP or RSRQ measurements for this multicast session in RRC_INACTIVE.
The UE behavior when the index is present does not require further clarification, i.e. it already says: 
1>	if the measured RSRP or RSRQ for serving cell as specified in TS 38.304 [20] is below the threshold indicated by thresholdIndex for a multicast session that the UE has joined:
The UE behavior when the index is absence can be clarified, but there is not strong reason to do so in this case, i.e. when the index is not present the UE obviously does not trigger RRC resume due to bad quality. Furthermore the absence or presence of the index does not influence the RSRP/RSRQ measurements of the UE:
[bookmark: _Toc163640324]RAN2 to discuss whether it needs to be clarified that “When the field is absent the UE does not initiate RRC connection resume when the measured RSRP or RSRQ is below the quality threshold”
Prioritization of multicast and broadcast
To resolve V531 it is proposed to add a NOTE in section 5.10.3.2 Multicast MRB establishment [5]:
NOTE:	Decoding prioritization is up to UE implementation when PDSCH for multicast MTCH and other PDSCH(s) for SI/paging/Msg2/MsgB are simultaneously received.
Prioritization of unicast over broadcast in the context of MBS has also been discussed for NOTE 1 in section 5.2.2.3.1 Acquisition of MIB and SIB1 [7]. The understanding of companies is that search space processing based on the search space index does not impact the prioritization of unicast over broadcast in the same slot when the beams are not quasi co-located and the UE cannot receive them simultaneously. 
In [6] it is proposed to clarify for NOTE 1:
NOTE 1:	The UE in RRC_CONNECTED is only required to acquire broadcasted SIB1 and MBS broadcast if the UE can acquire it without disrupting unicast or MBS multicast data reception, i.e., the broadcast and unicast/MBS multicast beams are quasi co-located. The UE in RRC_INACTIVE state while SDT procedure is ongoing, is only required to acquire broadcasted SIB1, and MIB and MBS broadcast if the UE can acquire them without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
The decoding prioritization is not up to UE implementation e.g. when receiving multicast MTCH and broadcast such as Paging and System Information (SI). Furthermore the UE is able to receive Paging/SI when receiving MTCH in the same slot, provided that the beams are quasi co-located. In our understanding the “requirements” specified in NOTE 1 in section 5.2.2.3.1 also apply to this case:
[bookmark: _Toc163640325]No further clarification is needed when the UE receives MTCH and Paging/SI in the same slot. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss MBS RILs: 
Proposal 1	Replace “where the multicast service(s) was received in RRC_CONNECTED” with “after the UE has joined the multicast session”.
Proposal 2	When the UE goes to RRC_IDLE when the SDT procedure has failed and the UE has joined one or more MBS session(s) then the UE forwards the TMGI(s) to the upper layer.
Proposal 3	The UE continues to monitor G-RNTI when the UE missed a change stopMonitoringRNTI on MCCH
Proposal 4	RAN2 to discuss whether it needs to be clarified that “When the field is absent the UE does not initiate RRC connection resume when the measured RSRP or RSRQ is below the quality threshold”
Proposal 5	No further clarification is needed when the UE receives MTCH and Paging/SI in the same slot.
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