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1. Introduction

In SA2 LS, SA2 agreed activation/inactivation procedures for multicast.

SA2 agreed to remove session start/stop procedures towards RAN and only have activation/inactivation procedures for multicast. The following states were defined:

-
Active multicast session: Established multicast session in active state. Multicast data are transmitted to UEs that joined the multicast session. 5GC resources for the multicast session are reserved. Corresponding Radio resources are reserved depending on participating UE locations. UEs that joined the multicast session are in CM CONNECTED state. UEs are allowed to join the multicast session (subject to authorization check). 

-
Inactive multicast session: Established multicast session in inactive state. No multicast data are transmitted. UEs that joined the multicast session may be in CM CONNECTED or CM IDLE state. UEs are allowed to join the multicast session (subject to authorization check). 

In RAN2#113bis meeting, RAN2 agreed to support group notification for multicast for MBS supporting nodes. And in the reply LS to SA2, RAN2 indicates that unicast paging would work for non-MBS nodes.

For the reply LS

· For non-supporting nodes, using MBS session ID will not work as it would impact non-MBS nodes. Unicast paging would work.

· For supporting nodes, using MBS session ID is feasible. 

In this paper, we would like to discuss how to support group notification in MBS node and how to support unicast paging for non-MBS node due to MBS activation.
2. Group notification due to MBS activation in MBS node
In RAN2#113bis meeting, RAN2 agreed to support group notification for multicast for MBS supporting nodes. Some companies want to use paging with extension to address the group notification with MBS session id. Some companies want to use MCCH to address the group notification with MBS session id in order to reduce impact on legacy paging.
Option 1: paging with extension with MBS session id for group notification due to MBS activation.

Option 2: MCCH signalling with MBS session id for group notification due to MBS activation.

	
	Pros.
	Cons.

	Option 1, i.e. paging
	(1) Common solution for MBS node and non-MBS node.

(2) No need to get the MCCH configuration via SIB.

(3) Decouple functions between multicast MBS and broadcast MBS.
	(1) Need more consideration to avoid impact on legacy paging.

	Option 2, i.e. MCCH
	(1) No impact on legacy paging.
	(1) MBS UE should also get MCCH configuartion via SIB.

(2) The gNB should also support MCCH even if the gNB only support multicast, not broadcast MBS.

(3) Couple function between multicast MBS and broadcast MBS.
(4) For MBS activation, different solution for MBS node and non-MBS node.


Proposal 1: Extend Paging with MBS session id for group notification due to MBS activation is supported.
Current paging message with extension to include TMGI as target paging identity. Considering the backwards compatibility for legacy UEs, the PagingUE-Identity cannot be extended to include TMGI. Otherwise the legacy UE paging may be multiplexed with R17 UE in one paging message and it may result in paging decode failure for legacy UE. So the simple way is to introduce new pagingRecordList only for MBS paging and only MBS UE will decode the new pagingRecordList IE. The legacy UE will ignore the new pagingRecordList IE. 
	Paging ::=                          SEQUENCE {

    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N

    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,

    nonCriticalExtension                Paging-v17xy-IEs                                                              OPTIONAL
}

Paging-v17xy-IEs ::=                SEQUENCE {

    pagingRecordListMBS-r17             PagingRecordListMBS-r17                                                        OPTIONAL, -- Need N

    nonCriticalExtension                SEQUENCE{}                                                              OPTIONAL
}

PagingRecordListMBS-r17 ::=                SEQUENCE (SIZE(1..maxNrofTMGIPerCell)) OF PagingRecordMBS-r17

PagingRecordMBS-r17 ::=                    SEQUENCE {

    MBS-Identity                         TMGI,

    ...

}
PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecord ::=                    SEQUENCE {

    ue-Identity                         PagingUE-Identity,

    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N

    ...

}

PagingUE-Identity ::=               CHOICE {

    ng-5G-S-TMSI                        NG-5G-S-TMSI,

    fullI-RNTI                          I-RNTI-Value,

    ...

}


Proposal 2: New pagingRecordList IE only for MBS paging is introduced in paging message.

Even if we include the TMGI in the legacy message and MBS paging will also wake up the legacy UE and UE without MBS configuration.

Option A: Configure MBS P-RNTI for MBS paging, and the legacy UE paging will not be multiplexed with MBS paging. And this can avoid the impact on legacy UEs.
Option B: Configure MBS paging search space for MBS paging, and the legacy UE paging will not be multiplexed with MBS paging. And this can also avoid the impact on legacy UEs.
For option A, it can avoid the impact on legacy UE and make the paging function separately. We prefer option A.
Proposal 3: In order to reduce impact to paging of legacy UE, MBS P-RNTI is defined in NR system for MBS paging.
3. Unicast paging due to MBS activation in non-MBS node
In last RAN2#113bis meeting, RAN2 agree that unicast paging works for MBS activation notification on non-MBS node.
If the MBS is inactive, the shared GTP tunnel and AS context for the MBS will be released. For both RRC_IDLE UE and RRC_INACTIVE mode UE, the paging will be triggered by AMF. For RRC_INACTIVE mode UE, the AMF will send a NG message to anchor gNB to trigger paging for MBS activation instead of DL data arrival. The anchor gNB can trigger RAN level paging message with I-RNTI in this case. However, it is RAN3 scope to design the NG message to trigger anchor gNB to trigger RAN level paging for RRC_INACTIVE UE due to MBS activation.
Proposal 4: Send LS to RAN3 to say that AMF will send a NG message to anchor gNB to trigger paging for MBS activation for RRC_INACTIVE mode UE.
Currently, the AMF only know the TA list where the UE may stay. The AMF does not know whether the UE camp on MBS node or non-MBS node. So it is not clear how does AMF decide to trigger group notification for the UE or unicast paging for the UE due to MBS activation. If the AMF does not know that, the AMF will trigger the unicast paging for all UEs who joined the MBS already. The unicast paging means nothing for the UEs who camped on the MBS node and it will increase the high load for the gNB. The simple solution is to make the AMF know the UE camped on MBS node or non-MBS node. The AMF will only trigger the unicast paging for MBS activation to the UE who camps on non-MBS node.
Proposal 5: The AMF should know the UE camped on MBS node or non-MBS node and decides to trigger unicast paging or not to the UE due to MBS activation.
3 UAC for RRC connection establishment/resume for MBS reception 

For MBS, the feedback may be needed. So the UE may enter RRC connected for MBS reception. It is not clear whether the UE should perform UAC or what kind of access category should be used.
For MBS reception, there is only DL service reception and no UL service transmission. There may be other UEs in this MBS group in the cell are receiving or will receive the MBS data. So the UE may not use extra DL resource or the MBS service will not use more DL resource due to a shared DL resource for a group of UEs. There are 3 options to define the UAC for MBS.
The UE enters RRC_CONNECTED state can be triggered by MBS paging or UE NAS layer. If the UE enters RRC_CONNECTED for MBS service reception due to MBS paging, the UAC may not need due to “MT” service. If the UE enters RRC_CONNECTED for MBS service reception due to UE initialized join in MBS group, it is “MO” kind of service but without UL transmission. So UAC can be performed but it should different from access category for “MO” service.
Option 1: No UAC is applied for RRC connection setup/resume for MBS reception;

Option 2: The access category for MO-data will be used;
Option 3: New access category for MBS reception is defined.

Proposal 6: No UAC is applied for RRC connection setup/resume for MBS reception if triggered by MBS paging. New access category for MBS reception is defined if triggered by UE initialized join in MBS group.
4 Conclusions

Based on the discussion above, we propose:
Proposal 1: Extend Paging with MBS session id for group notification due to MBS activation is supported.
Proposal 2: New pagingRecordList IE only for MBS paging is introduced in paging message.

Proposal 3: In order to reduce impact to paging of legacy UE, MBS P-RNTI is defined in NR system for MBS paging.
Proposal 4: Send LS to RAN3 to say that AMF will send a NG message to anchor gNB to trigger paging for MBS activation for RRC_INACTIVE mode UE.
Proposal 5: The AMF should know the UE camped on MBS node or non-MBS node and decides to trigger unicast paging or not to the UE due to MBS activation.

Proposal 6: No UAC is applied for RRC connection setup/resume for MBS reception if triggered by MBS paging. New access category for MBS reception is defined if triggered by UE initialized join in MBS group.
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