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[bookmark: _Ref165266342]1.Introduction
[bookmark: _Hlk78878322]In the previous RAN2 meetings, main agreements relevant to MBS notification and MCCH were as follows.
[bookmark: _Hlk71270273]MBS notification 
1 [bookmark: _Hlk68081565]Use same group notification identity for both RRC_IDLE and RRC_INACTIVE states.
2 For non-supporting nodes, using MBS session ID will not work as it would impact non-MBS nodes. Unicast paging would work.
3 For supporting nodes, using MBS session ID is feasible.
4 Use PCCH for Multicast activation notification (also for MBS supporting nodes).
5 Confirm that we convey the MBS session ID in the notification. 
6 Use of paging in all (legacy) PO with PRNTI is the baseline assumption (can still discuss other variants).
7 [bookmark: _Hlk78989573][bookmark: _Hlk78989454]FFS whether the possibility of UE missing an MCCH change notification needs to be addressed or can be left to UE implementation.
MCCH 
1 MCCH contents should include information about broadcast sessions such as G-RNTI, MBS session ID as well as scheduling information for MTCH (e.g. search space, DRX). L1 parameters that need to be included in MCCH are pending further RAN1 progress and input.
In this contribution, we would like to discuss some issues related to MBS notification and MCCH as below,
· MBS notification: 
· MCCH notification missing; 
· RRC resume/establishment procedure after multicast activation notification;
· Multicast activation notification for Local MBS service;
· MCCH: MCCH content for service continuity.
2.Discussion
2.1 MBS notification
[bookmark: _Hlk79149670]2.1.1 MCCH change notification
[bookmark: _Hlk79147952]In RAN2#114e meeting, missing the MCCH change notification due to the poor channel condition had been discussed. Currently, the mechanism of MCCH change notification is that explicit notifications from the network are used to indicate both the session start and ongoing session modification(including session stop), but there is no agreement for RNTI design and it is up to RAN1 to decide about the RNTI and DCI format. If MCCH-N-RNTI is used, UE can’t differentiate the reason for missing the MCCH change notification is poor channel condition or that network does not send MCCH change notification(e.g., when both the session start and ongoing session modification do not happen). But UE can try to receive the MCCH change notification in the other MCCH repetition periods of an MCCH modification period. If MCCH-RNTI is used, UE can identify whether the MCCH change notification is sent by the network considering that MCCH is always sent. If UE misses the MCCH-RNTI scrambled MCCH configuration and MCCH change notification, UE can still try to receive them in the other MCCH repetition periods of an MCCH modification period. If in the two cases above UE does not receive the MCCH change notification in the remaining MCCH repetition periods, considering that the number of UEs having the poor channel condition is small, so it is to UE implementation how to address the possibility of missing an MCCH change notification. Therefore, we have the proposal below,
Proposal 1: It is up to UE implementation how to address the possibility of missing an MCCH change notification.
[bookmark: _Hlk79149778]2.1.2 Multicast activation notification
In RA2#114e meeting, 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. 
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 5.3.3.2—————————————————
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.
In our understanding, group notification is very similar to CN paging which notifies RRC_IDLE UE to enter RRC_CONNECTED state for MT access. So for simplicity, we can reuse the existing UE behavior and the initiation condition. In other words, 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 establishment of an RRC connection.  
Proposal 2: Upon receiving the multicast activation notification message, RRC_IDLE UE shall forward the notification information to the upper layers and initiates RRC connection eatablishment procedure when upper layers request establishment of an RRC connection.
According to the current Section 5.3.2.3 and 5.3.13.2 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 5.3.13.2—————————————————
Upon initiation of the procedure, the UE shall:
1>	if the resumption of the RRC connection is triggered by response to NG-RAN paging:
2>	select '0' as the Access Category;
For the same reason, group notification is very similar to RAN paging which notifies RRC_INACTIVE UE to enter RRC_CONNECTED state for MT access. So upon receiving the group notification message in AS layer, 
RRC_INACTIVE UE shall initiate the RRC connection resumption procedure by response to group notification.
Proposal 3: Upon receiving the multicast activation notification message, RRC_INACTIVE UE shall initiate the RRC connection resumption procedure by response to multicast activation notification.
Regarding the establishmentCause and resumeCause value of RRC connection establishment and resume procedure upon group notification, referring to the current Section 4.5.6 of TS24.501[2], the mapping table for access identities/access categories and RRC establishment cause 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
Considering that group notification also intends to indicate the MT access for a multicast session to UE, so we can also reuse the existing establishmentCause and resumeCause value mt-Access for this case. Furthermore, based on mt-Access in Table 2, the Access Category value of RRC connection establishment and resume procedure upon group notification is 0. Hence, we have the following proposals,
Proposal 4: The establishmentCause and resumeCause value of RRC connection establishment and resume procedure upon multicast activation notification are mt-Access.
Proposal 5: The Access Category value of RRC connection establishment and resume procedure upon multicast activation notification is 0.
In RAN2#112e meeting, an LS sent by SA2 [3] proposed issues related to Local MBS service as below. 
	1. Some Xn/N2 handover solutions in the SA2 study are documented in the TR.
…
1. Some solutions introduce HO for local MBS service that can only transmit data in a certain area, which has impact on RAN for service area restriction.
…


Besides, RAN2’s agreement related to Local MBS service is that it is up to SA2 to decide on the support of Local MBS service and RAN2 will discuss the RAN2 impacts based on SA2 inputs.
Regarding the multicast session activation notification in Local MBS service case, according to the SA2 specification TS23.247[4], when the UE session join succeeds and if the multicast session is deactivated, the UE does not perform monitoring the session activation notification and any other information related to the multicast session identified by an MBS Session ID over the radio if outside the multicast service area.
Observation 1: In SA2 specification, for Local MBS service, when the UE session join succeeds and if the multicast session is deactivated, the UE does not perform monitoring the session activation notification and any other information related to the multicast session identified by an MBS Session ID over the radio if outside the multicast service area.
Multicast session timeline can be as the following Figure 1. After Session Establishment/Activation notification, multicast session data is transferred to UE. Then the multicast session may become inactive and there is no data transfer. The multicast session is activated once again after the Session InActivation period with the network’s second Session Activation notification.


Figure 1: The multicast session timeline example
After the first data transfer, RRC_CONNECTED UE may be released to NONRRCCONNECTED state by the dedicated RRC signalling due to the fact that this Local multicast session is inactivated. Then this UE may move outside the Local multicast area. Based on Observation 1, “When the join succeeds, if the multicast session is deactivated, the UE does not perform monitoring the session activation notification and any other information related to the multicast session identified by an MBS Session ID over the radio if outside the multicast service area”. So if the multicast session activation notification is sent when UE is outside the multicast service area, UE will miss the multicast session activation notification. Hence, after coming into the multicast service area again UE will not initiate the RRC resume procedure to enter RRCCONNECTED state and receive the multicast service. Therefore, we have the following observation and proposal, 
Observation 2: If the multicast session activation notification is sent when UE is outside the multicast service area, UE will miss the multicast session activation notification and can not receive the multicast service after coming into the multicast service area.
Proposal 6: RAN2 is kindly requested to discuss whether the issue proposed in Observation 2 should be solved. 
2.2 MCCH content
Referring to our contribution R2-2107798[5], for a broadcast service, gNB can indicate neighbour cells that also support this service so that the UE can request unicast reception of the service before changing to a cell not providing the MBS service. In LTE, the corresponding IEs scptm-NeighbourCellList and sc-mtch-neighbourCell are indicated in MCCH indicating ongoing MBS services provided in the current cell. Hence, we have the proposal as below,
[bookmark: _Hlk77320258][bookmark: _Hlk79149931]Proposal 7: For a broadcast service, neighbour cells that also provide this service via PTM are indicated in MCCH.
3.Conclusions
Based on the analysis given above, we have the following observations and proposals:
-MCCH change notification
Proposal 1: It is up to UE implementation how to address the possibility of missing an MCCH change notification.
-Multicast activation notification
Proposal 2: Upon receiving the multicast activation notification message, RRC_IDLE UE shall forward the notification information to the upper layers and initiates RRC connection eatablishment procedure when upper layers request establishment of an RRC connection.
Proposal 3: Upon receiving the multicast activation notification message, RRC_INACTIVE UE shall initiate the RRC connection resumption procedure by response to multicast activation notification.
Proposal 4: The establishmentCause and resumeCause value of RRC connection establishment and resume procedure upon multicast activation notification are mt-Access.
Proposal 5: The Access Category value of RRC connection establishment and resume procedure upon multicast activation notification is 0.
Observation 1: In SA2 specification, for Local MBS service, when the UE session join succeeds and if the multicast session is deactivated, the UE does not perform monitoring the session activation notification and any other information related to the multicast session identified by an MBS Session ID over the radio if outside the multicast service area.
Observation 2: If the multicast session activation notification is sent when UE is outside the multicast service area, UE will miss the multicast session activation notification and can not receive the multicast service after coming into the multicast service area.
Proposal 6: RAN2 is kindly requested to discuss whether the issue proposed in Observation 2 should be solved. 
-MCCH content
Proposal 7: For a broadcast service, neighbour cells that also provide this service via PTM are indicated in MCCH.
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