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In RAN2#114-e, PCCH based group notification for multicast for MBS supporting nodes is agreed. See the following agreements made during RAN2#114-e:  

	[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Agreements (RAN2#114-e): 
Use PCCH for Multicast activation notification (also for MBS supporting nodes).
Confirm that we convey the MBS session ID in the notification. 
Use of paging in all (legacy) PO with PRNTI is the baseline assumption (can still discuss other variants) 



This paper intends to further discuss the details for such notification for Multicast activation.
Short Message based Notification for Multicast activation
In the last meeting, it was agreed to use legacy unicast paging occasions to notify the connected UE(s) about the activation of a certain Multicast service. However the exact notification mechanism is not clear so far. 
Unicast Paging allows the network to reach UEs in RRC_IDLE and in RRC_INACTIVE state through Paging messages, and to notify UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state of system information change and ETWS/CMAS indications through Short Messages. Both Paging messages and Short Messages are addressed with P-RNTI on PDCCH, but while the former is sent on PCCH, the latter is sent over PDCCH directly.
Then basically there are two options to notify the activation of a certain Multicast service:
Option-1:  the network uses unicast Paging to notify UEs RRC_CONNECTED state through Paging messages (i.e. just like to notify the system information change). 
Option-2:  the network uses unicast Paging to notify UEs RRC_CONNECTED state through Short messages (i.e. just like to notify the ETWS/CMAS message). The difference from ETWS/CMAS mechanism is that the UE needs to read the associated Paging message. 
In NR, the Short Messages can be transmitted on PDCCH using P-RNTI with or without associated Paging message using Short Message field in DCI format 1_0 (see TS 38.212 [17], clause 7.3.1.2.1). The following lists the current bits used at Short Message. In option-2, a new bit should be used to inform the UE that this message is for purpose of notification of the activation of Multicast service(s). In option-2, Short messages should be associated with a Paging message where the MBS session ID can be included. 
	Bit
	Short Message

	1
	systemInfoModification
If set to 1: indication of a BCCH modification other than SIB6, SIB7 and SIB8.

	2
	etwsAndCmasIndication
If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

	3 – 8
	Not used in this release of the specification, and shall be ignored by UE if received.



We think that using the ETWS/CMAS alike mechanism can avoid significant impact on the legacy UEs and the general unicast paging operation. 

Proposal-1:  The network uses unicast Paging to notify UEs RRC_CONNECTED state through Short messages with associated Paging message
  
Content of Paging Message to notify Multicast activation
Within the current paging message for unicast, a list of UE’s 5G-S-TMSI is included as the paging record. The current design of paging message can also be reused for the notification of the multicast service activation. However, it is not clear if all of the UEs that are interested in reception of the multicast service should be included in the paging message. It is not clear if the activation of multiple multicast services should be notify to the UE(s) in one shot. This section intends to discuss these issues.
If a shared paging message is used to notify the UE the activation of the multicast service, all the 5G-S-TMSIs of the UEs that are interested in the multicast service should be concatenated in that shared paging message. Then this shared paging message is transmitted to unicast POs of interested UEs for the multicast service. The advantage is that this will save the efforts at the gNB side. However, it will lead to a lengthy paging message with the increase of the number of users that are interested in the multicast service. Hence we think the gNB should have the flexibility to assemble a separate paging message for each UE, where there is only one 5G-S-TMSI. Overall, this seems an implementation specific issue for the gNB. But this will impact the design of the IE structure for such paging message.  
Proposal-2:  Discuss whether shared paging message or separate paging message is used for the notification of the activation of multicast service. 
One additional discussion is should the gNB support to notify the UE(s) of the multiple multicast services in one paging message. In the last RAN2 meeting (i.e. RAN2#114e), RAN2 agreed that a UE can support multiple G-RNTIs/G-CS-RNTIs. Our interpretation is that the UE can support to receive multiple multicast services, since RAN2 agreed at RAN2#114e that there is one-to-one mapping between G-RNTI/G-CS-RNTI and MBS session. In this case, notifying the UE(s) of the multiple multicast services in one paging message can improve the transmission efficiency. This may apply to both shared paging message and separate paging message. However in case of shared paging message, the set of UEs should be grouped together within the shared paging message in order to ensure that the set of multicast services are interested by all of the UEs in the shared paging message.   
Proposal-3:  Support to notify the UE(s) of the multiple multicast services in one paging message.
2.1 
2.2 
Conclusion
The following proposals are made:
Proposal-1:  The network uses unicast paging to notify UEs RRC_CONNECTED state through Short Messages with associated Paging message
Proposal-2:  Discuss whether shared paging message or separate paging message is used for the notification of the activation of multicast service.
Proposal-3:  Support to notify the UE(s) of the multiple multicast services in one paging message.
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