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1. Introduction

In SA2 LS [1], SA2 would like to check the CM-IDLE/CM-CONNECTED state transitions for MBS reception. 
	1. There are different proposals how to handle the CM-IDLE/CM-CONNECTED state transitions:
a. UE within a multicast MBS session shall stay in CM-CONNECTED state,

b. UE can receive data of a multicast MBS session also while in CM-IDLE state.
c. UEs can transition into CM-IDLE while no multicast MBS data are transmitted. 

d. Some solutions propose that 5G CN may trigger notification to CM-IDLE and/or CM-CONNECTED mode UEs (e.g. paging CM-IDLE mode UEs) for establishing transmission resources for an multicast MBS session when data of an multicast MBS session are ready to be delivered. 
e. Some solutions propose that the multicast MBS session can be deactivated by the network while no multicast MBS data are transmitted to save power. 

f. Some solutions propose that the network can activate the multicast MBS session and trigger notification to UEs when multicast MBS data are transmitted again.


In RAN2#112 meeting, RAN2 defined delivery mode 1 and agree it is for multicast transmission for high Qos requirement.
	· For Rel-17, R2 specifies two modes: 


1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)

2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).


R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 


R2 assumes that delivery mode 2 is used for broadcast sessions. 


The applicability of delivery mode 2 to multicast sessions is FFS.

· No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS


In this paper, we would like to discuss the RRC state control for MBS reception.
2. RRC state control for MBS reception
In phase 1 summary of MBS email discussion#069, three proposals are listed in the conclusion that RAN2 will discuss whether delivery mode 2 can be applied to multicast MBS. 
	Proposal-2b: RAN2 discuss if the UE receiving Multicast sessions transmitted by delivery mode 2 is required to interact with the network before its service reception (if Multicast sessions can also be transmitted by delivery mode 2).

Proposal-3: RAN2 discuss if delivery mode 2 can also support the transmission of multicast sessions.

Proposal-5b: RAN2 further discuss if dedicated signaling based reception for PTM configuration is allowed for NR MBS delivery mode 2.


For multicast reception, if the MBS session has high Qos requirement, e.g. the HARQ feedback is required, the MBS reception should require the UE in RRC_CONNECTED. If the MBS session has low Qos requirement, no reliability and delay requirement, no need to make the service via multicast transmission, the broadcast is enough. We should note that the broadcast-based MBS does not means the service is broadcast, it can also be for one group of user, e.g. the group is controlled in APP layer.
If idle/inactive mode UE also can receive MBS, it means the service has low Qos requirement. It makes sense to configure this service transmission via broadcast. From AS point of view, the multicast owns high Qos requirement, e.g. reliability, delay and data rate and so on.

During mobility of UE, the UE will enter RRC Connected state to get new configuration after each cell reselection, and it will increase the service interruption. 

Proposal 1: From AS point of view, for MBS:

· The MBS configuration is configured via dedicated signalling;

· the UE should stay RRC_CONNECTED state for multicast data reception.

If there is no MBS data transmission or MBS is inactive, the UE should stop monitoring PDCCH scrambled by G-RNTI for UE power saving. There are 3 options to handle this requirement.

Option 1: The MBS reception is deactivated from AS point of view and the UE stays in RRC_CONNECTED state, and the UE will stop monitoring the G-RNTI but keep the MBS configuration for power saving purpose. The MBS reception can be activated by L1 or L2 command at any time.

Option 2: The UE enters RRC_INACTIVE, and the UE stores the MBS configuration in AS context. The MBS reception can be activated by RRC resume procedure.

Both option 1 and option 2 have assumed that the gNB will maintains MBS session context when the UE is in RRC_CONNECTED or RRC_INACTIVE state.
Option 3: The UE enters RRC_IDLE, and the UE will release MBS configuration in AS context. The MBS reception can be activated by RRC setup procedure after receiving the paging for the MBS service.

Even if there is no MBS data reception, UE may be in RRC_CONNECTED state because there is eMBB data reception and transmission. So, the option 1 is useful in this case.

If there is no MBS data and also no eMBB data, the option 1 and option 2 work. The delay of MBS activation in option 3 will be higher than that in option 2. If we take the delay of MBS activation into account, it is better to choose option 2.

Proposal 2: Both option 1(L1/L2 based command to (De-)active MBS for RRC_CONNECTED UE) and option 2(RRC suspend and resume for (De-)active MBS) are considered as baseline for no MBS service case for UE power saving purpose if the gNB maintains the MBMS session context.

For RRC_INACTIVE UE configured with MBS in AS context, if there is MBS data arriving at anchor gNB, it is reasonable to trigger RAN level paging to wake up UE to receive MBS service. In this case, the I-RNTI can be used in RAN level paging as R15 did. 

For RRC_IDLE UE configured with MBS in NAS context, if there is MBS data, it is reasonable to trigger CN level paging to wake up UE to receive MBS service. In this case, the 5G S-TMSI can be used to address the target UE.

The paging is per UE due to the I-RNTI and 5G S-TMSI are UE specific. In NR, the paging is delivered based on beam sweeping. If the MBS paging is relay on UE specific identity, it will waste lots of DL radio resource especially when there are lots of members of MBS multicast in one cell. If possible, a common id to address the MBS paging can be used to reduce the paging overload. TMGI is an identity of MBMS service in LTE and G-RNTI is used to address an MBS service in AS level in one cell. So it is possible to use TMGI or G-RNTI to address the MBS service in paging message.
Proposal 3: RAN2 is kindly asked to confirm whether TMGI or G-RNTI can be used to address an MBS service in paging message in order to reduce paging overhead.
If TMGI is used to address the paging message, how to use the TMGI in paging message is not clear.

Option A: Current paging message with extension to include TMGI as target paging identity. Considering the backwards compatibility for legacy UEs, the PagingUE-Identity can not be extended to include TMGI. Otherwise the legacy UE paging may be multiplexed with R17 UE in one paging message.
Option B: 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 C: 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 B, it can avoid the impact on legacy UE and make the paging function separately. We prefer option B.
Proposal 4: MBS P-RNTI is defined in NR system for MBS paging.
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 5: 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: From AS point of view, for MBS:

· The MBS configuration is configured via dedicated signalling;

· the UE should stay RRC_CONNECTED state for multicast data reception.

Proposal 2: Both option 1(L1/L2 based command to (De-)active MBS for RRC_CONNECTED UE) and option 2(RRC suspend and resume for (De-)active MBS) are considered as baseline for no MBS service case for UE power saving purpose if the gNB maintains the MBMS session context.

Proposal 3: RAN2 is kindly asked to confirm whether TMGI or G-RNTI can be used to address an MBS service in paging message in order to reduce paging overhead.
Proposal 4: MBS P-RNTI is defined in NR system for MBS paging.
Proposal 5: 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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Annex:

	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,

    ...

}
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