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[bookmark: _Ref165266342]1. Introduction
[bookmark: _Hlk78878322]In the previous RAN2 meetings, the main agreements relevant to the MBS notification were as follows.
[bookmark: _Hlk71270273]Agreement
1 Confirm extending the unicast paging message to include a new paging record list ( pagingGroupList) for group activation notification of multicast sessions.
2 RAN2 not to prioritize addressing of PRACH capacity issue due to group notification.
3 It is FFS that short message or WUS based indication for multicast activation notification in corresponding paging message can be used.
4 It is FFS to introduce MBS specific UAC.
5 It is FFS on the establishment cause and resume cause for MBS.
6 It is FFS if there is a need to prioritize a frequency with multicast support for idle/inactive UEs that monitor multicast activation notification.
7 The modification period is defined for NR MCCH and NR MCCH contents are only allowed to be modified at each modification period boundary.
8 The updated MCCH message should be sent in the same MCCH modification period where the change notification is sent.
In this contribution, we would like to discuss some issues related to MBS notification as below,
· Multicast activation notification; 
· MCCH change notification. 
2. Discussion
[bookmark: _Hlk79149778]2.1 Multicast activation notification
Group paging was agreed to be the multicast activation notification. When RRC_IDLE/RRC_INACTIVE UE receives the multicast activation notification, if the notification includes UE’s interested multicast sessions, UE will initiate the RRC connection establishment/resume procedure and enter RRC_CONNECTED state to receive the activated multicast session data provided by Delivery mode 1. 
[bookmark: _Hlk84843427]Regarding the initiation condition of RRC connection establishment procedure for RRC_IDLE UE, according to the current Section 5.3.2.3 and 5.3.3.2 of TS38.331[1], upon receiving the legacy CN paging, UE behavior and the initiation condition of RRC connection establishment procedure are as follows,
————————————————————Section 5.3.2.3————————————————
Upon receiving the Paging message, the UE shall:
1>	if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	forward the ue-Identity and accessType (if present) to the upper layers;
————————————————————Section 5.3.2.3————————————————
————————————————————Section 5.3.3.2————————————————
The UE initiates the procedure when upper layers request establishment of an RRC connection while the UE is in RRC_IDLE and it has acquired essential system information as described in 5.2.2.1, or for sidelink communication as specified in sub-clause 5.3.3.1a.
————————————————————Section 5.3.3.2————————————————
[bookmark: _Hlk84843696][bookmark: _Hlk84843349]For RRC_IDLE UE, the RRC connection establishment procedure is initiated when upper layers request establishment of an RRC connection, i.e., NAS should be involved considering that RRC_IDLE UE is CM-IDLE state. Therefore, upon receiving the group notification message, RRC_IDLE UE shall forward the group notification information to the upper layers. After receiving the group notification information, upper layers request the establishment of an RRC connection.  
[bookmark: _Hlk84844173]Proposal 1: Upon receiving the multicast activation notification message including interest multicast service(s), RRC_IDLE UE shall forward the notification information to the upper layers. 
Proposal 2: For RRC_IDLE UE,  upper layers request establishment of an RRC connection after receiving the group notification information.
Regarding the initiation condition of RRC connection resume procedure for RRC_INACTIVE UE, according to the current Section 5.3.2.3 of TS38.331[1], upon receiving the legacy RAN paging, UE behavior and the initiation condition of RRC connection resume procedure are as follows,
————————————————————Section 5.3.2.3—————————————————
Upon receiving the Paging message, the UE shall:
1>	if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord matches the UE's stored fullI-RNTI:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-PriorityAccess;
3>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to highPriorityAccess;
3>	else:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access;
————————————————————Section 5.3.2.3————————————————— 
For RRC_ INACTIVE UE, the RRC connection resumption procedure is directly initiated by RRC layer, i.e., NAS layer isn’t involved considering that RRC_INACTIVE UE is CM-CONNECTED state. So upon receiving the group notification message in the RRC layer, the RRC layer shall directly initiate the RRC connection resumption procedure by response to group notification.
[bookmark: _Hlk84844158]Proposal 3: Upon receiving the multicast activation notification message including interest multicast service(s), RRC_INACTIVE UE shall initiate the RRC connection resumption procedure.
Regarding the establishmentCause and resumeCause, the mapping table for access identities/access categories and RRC establishment cause in Section 4.5.6 of TS24.501[2] is as follows,
	Rule #
	Access identities
	Access categories
	RRC establishment cause is set to

	1
	1
	Any category
	mps-PriorityAccess

	2
	2
	Any category
	mcs-PriorityAccess

	3
	11, 15
	Any category
	highPriorityAccess

	4
	12,13,14,
	Any category
	highPriorityAccess

	5
	0
	0 (= MT_acc)
	mt-Access

	
	
	1 (= delay tolerant)
	Not applicable (NOTE 1)

	
	
	2 (= emergency)
	emergency

	
	
	3 (= MO_sig)
	mo-Signalling

	
	
	4 (= MO MMTel voice)
	mo-VoiceCall

	
	
	5 (= MO MMTel video)
	mo-VideoCall

	
	
	6 (= MO SMS and SMSoIP)
	mo-SMS

	
	
	7 (= MO_data)
	mo-Data

	
	
	9 (= MO IMS registration related signalling)
	mo-Data

	NOTE 1:	A UE using access category 1 for the access barring check will determine a second access category in the range 3 to 7 that is to be used for determination of the RRC establishment cause. See subclause 4.5.2, table 4.5.2.2, NOTE 6.
NOTE 2:	See subclause 4.5.2, table 4.5.2.1 for use of the access identities of 0, 1, 2, and 11-15.


Table 1: Mapping table for access identities/access categories and RRC establishment cause when establishing N1 NAS signalling connection via NR connected to 5GCN
[bookmark: _Hlk84951904]We think the existing mechanism for unicast paging can be reused for the multicast activation notification owing to the following reasons. Firstly, the multicast activation notification is very similar to the unicast paging, in fact, multicast activation notification is a kind of paging and intends to indicate the MT access for a multicast session to UE. Secondly, in the previous meeting, we have agreed that the paging for multicast activation notification is used in the relevant legacy POs for the UEs with deactivated multicast session(s) rather than MBS-specific PO to avoid the PRACH capacity issue. Thirdly, for smart network implementation, the network can keep some UEs having the same legacy POs in RRC-CONNECTED state when multicast session is deactivated to further relieve the PRACH capacity issue. Finally, RAN2 has agreed not to prioritize addressing of PRACH capacity issue due to group notification. Hence, we have the following proposals,
[bookmark: _Hlk84950739][bookmark: _Hlk84855851]Proposal 4: The establishmentCause and resumeCause for multicast activation notification are mt-Access.
Proposal 5: MBS-specific UAC is not introduced.
Proposal 6: The Access Category value for multicast activation notification is 0.
[bookmark: _Hlk85120392]In the [Post115-e][091] email discussion, we discussed the ASN.1 of PagingGroupList as below. Regarding the extensible IE and TMGI within PagingGroupList, we think TMGI within PagingGroupList is better than the extensible IE. Because the nonCriticalExtension IE in Paging-v17xy-IEs can be used to support future IDs if needed. Besides, as the rapporteur pointed, the extensible IE approach would introduce an additional overhead of three bytes for each group paging record, which is not signalling efficient. So, we have the following proposal,
Proposal 7: An extensible IE should not be used instead of TMGI within PagingGroupList.
Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
[bookmark: _Hlk85121193]    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                Paging-v17xy-IEsSEQUENCE{}                                                              OPTIONAL
}

[bookmark: _Hlk85120773]Paging-v17xy-IEs ::=     SEQUENCE {
    pagingGroupList-r17               	PagingGroupList-r17,
    nonCriticalExtension                SEQUENCE {}                       OPTIONAL
}

PagingGroupList-r17 ::=                SEQUENCE (SIZE(1..maxNrofPageGroup-r17)) OF TMGI-r17

-- Editor’s note: FFS whether and extensible IE should be used instead of TMGI within PagingGroupList.

[bookmark: _Hlk85121219]PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}

[bookmark: _Hlk85123920]PagingUE-Identity ::=               CHOICE {
    ng-5G-S-TMSI                        NG-5G-S-TMSI,
    fullI-RNTI                          I-RNTI-Value,
    ...
}

-- TAG-PAGING-STOP
-- ASN1STOP
[bookmark: _Hlk85121378]From the ASN.1 above, it is noticed that PagingRecordList IE in Paging message is OPTIONAL Need N. Because PagingRecordList IE can be absent and there is only PagingGroupList in Paging message. For the same reason, we think PagingGroupList IE in Paging-v17xy-IEs should also be OPTIONAL Need N. Hence, we have the following proposals,
Proposal 8: PagingGroupList in the paging message should be optional.
Proposal 9: Agree on the TP in the Annex section.
In the previous meeting, some companies proposed to use the short message or WUS-based indication for multicast activation notification. Because they thought the legacy UEs not interested in the MBS service will be impacted by the paging message including only TMGIs for MBS service and MBS UEs only interested in the MBS service will be impacted by the paging message including only PagingUE-Identity for unicast service. In our understanding, there is no need to introduce the short message or WUS-based indication for multicast activation notification. Because for legacy unicast paging, a UE may still be impacted by other UEs owing to the same POs. Besides, the frequency number of the multicast activation notification is low, so the impact proposed by other companies is very small. Hence, we have the following proposal,
Proposal 10: Short message or WUS-based indication for multicast activation notification isn’t supported. 
In the 115 meeting, we proposed an issue that it is FFS if there is a need to prioritize a frequency with multicast support for idle/inactive UEs that monitor multicast activation notification. In our understanding, there is no need to prioritize a frequency with multicast support for idle/inactive UEs that monitor the multicast activation notification. Firstly, the paging overhead can’t be less. Both the unicast paging in gNB not having MBS capability and the MBS paging in gNB having MBS capability will be sent in all gNBs within UE’s RNA or Registration Area. Secondly, it will cost more signalling and introduce more standard effort for UE to know which frequencies are with multicast support. So, we have the following proposal,
Proposal 11: There is no need to prioritize a frequency with multicast support for idle/inactive UEs that monitor multicast activation notification.
2.2 MCCH change notification
For the definition of the NR MBS modification period, it is the same as that of the LTE MBMS modification period, i.e., NR MCCH contents are only allowed to be modified at each modification period boundary. 
Observation 1: The modification period is defined for NR MCCH and NR MCCH contents are only allowed to be modified at each modification period boundary.
To follow the definition of the modification period, LTE UE acquires the updated SC-MCCH in the next modification period. 
Observation 2: In LTE MBMS, when the UE receives the notification due to changes of SC-MCCH for the ongoing service, it acquires the updated SC-MCCH in the next modification period.
In our understanding, to follow the definition of the modification period, NR UE should also acquire the updated MCCH in the next modification period. So, we have the following proposal,
Proposal 12: In NR MBS, when the UE receives the MCCH change notification due to modification of an ongoing session’s configuration, it acquires the updated MCCH in the next modification period.
3. Conclusions
Based on the analysis given above, we have the following observations and proposals:
-Multicast activation notification
Proposal 1: Upon receiving the multicast activation notification message including interest multicast service(s), RRC_IDLE UE shall forward the notification information to the upper layers. 
Proposal 2: For RRC_IDLE UE,  upper layers request establishment of an RRC connection after receiving the group notification information.
Proposal 3: Upon receiving the multicast activation notification message including interest multicast service(s), RRC_INACTIVE UE shall initiate the RRC connection resumption procedure.
Proposal 4: The establishmentCause and resumeCause for multicast activation notification are mt-Access.
Proposal 5: MBS-specific UAC is not introduced.
Proposal 6: The Access Category value for multicast activation notification is 0.
Proposal 7: An extensible IE should not be used instead of TMGI within PagingGroupList.
Proposal 8: PagingGroupList in the paging message should be optional.
Proposal 9: Agree on the TP in the Annex section.
Proposal 10: Short message or WUS-based indication for multicast activation notification isn’t supported. 
Proposal 11: There is no need to prioritize a frequency with multicast support for idle/inactive UEs that monitor multicast activation notification.
-MCCH change notification
Observation 1: The modification period is defined for NR MCCH and NR MCCH contents are only allowed to be modified at each modification period boundary.
Observation 2: In LTE MBMS, when the UE receives the notification due to changes of SC-MCCH for the ongoing service, it acquires the updated SC-MCCH in the next modification period.
Proposal 12: In NR MBS, when the UE receives the MCCH change notification due to modification of an ongoing session’s configuration, it acquires the updated MCCH in the next modification period.
[bookmark: _Toc502437832]4. Reference
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5. Annex
Text Proposal based on 38.331 running CR for NR MBS
********************************************************************
6.2.2	 Message definitions
–	                 Paging
The Paging message is used for the notification of one or more UEs.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: PCCH
Direction: Network to UE
Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
[bookmark: _Hlk85462456]    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                Paging-v17xy-IEs                                                              OPTIONAL
}

Paging-v17xy-IEs ::=     SEQUENCE {
    pagingGroupList-r17               	PagingGroupList-r17               OPTIONAL, -- Need N
    nonCriticalExtension                SEQUENCE {}                       OPTIONAL
}

PagingGroupList-r17 ::=                SEQUENCE (SIZE(1..maxNrofPageGroup-r17)) OF TMGI-r17

-- Editor’s note: FFS whether and extensible IE should be used instead of TMGI within PagingGroupList.

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,
    ...
}

-- TAG-PAGING-STOP
-- ASN1STOP

	
