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1
Introduction

In RAN2#115-e meeting, an LS on paging for multicast session activation notification was sent to RAN3 [1]. 

	RAN2 considered two options for paging for multicast session activation notification for RRC_IDLE/ RRC_INACTIVE UEs as

· Option 1: Paging for multicast session activation notification is used in all legacy Paging Occasions (POs).

· Option 2: Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s). 

Further, RAN2 understands that option 2 is paging resource efficient and has made agreement for option 2, subject to RAN3 confirmation.

2. Actions:

To RAN3, SA2 

RAN2 respectfully asks RAN3 and SA2 to take above information into account in future work and provide feedback if needed.


In this document, the RAN3 impact is analysised to implement the option 2. 
2
Discussion
2.1 Group notification procedure for idle mode UEs
MBS group notification is initiated by the SMF. When the SMF receives MBS Active Notification (TMGI) from the MB-SMF, finds the list of UEs that joined the MBS session and the user plane of the associated PDU session with respected to TMGI are not active, the SMF sends a message to the AMF. The UE list and TMGI are included in the message. Based on the received information and the UE context in the AMF, the AMF determines MBS UEs are in PMM-CONNECTED or PMM-IDLE. If there are any UEs in PMM-IDLE state, the AMF figures out the paging area considering all the UEs who need be paged. NG-Multicast Group Paging message is send to the gNBs belongs the paging area. UE ID List and TMGI are included in the message.
Based on RAN2 agreement, the paging for multicast session activation notification is transmited in the legacy PO for the relevant UEs. Legacy PO calculation is from UE_ID, DRX cycle, and the number of total frame, number of paging occasions. UE_ID and DRX cycle are send from the AMF to the gNB in NG paging message. The number of total frame and number of paging occasions are stored in the gNB.
5G-S-TMSI (48 bits long) is used as UE identify for paging in UE dedidated paging in NG interface. For MBS group paging in NG interface, a list of UE identify for paging is included. If re-use 5G-S-TMGI as the UE identify for paging, and in the case there are many PMM-IDLE UEs need be paged, the size of UE ID List is large and bring burden to the signalling load in NG interface. 
According to TS38.304, PO calculation for paging notification uses 5G-S-TMSI mod 1024. Therefore, 5G-S-TMSI mod 1024 used as UE identify in NG group paging message is sufficient. After modular operation, UE identify can be same for the different UEs. It is 10 bits long identify. Compare to 5G-S-TMSI (48 bits) for each UE, the message size is reduced a lot. RAN2 also agreed the MBS session ID (TMGI) should be included in the Uu PAGING message, so a list of 5G-S-TMSI mod 1024 together with a TMGI are included in the group paging message sending from the AMF to the gNB. 5G-S-TMGI mod 1024 has been defined in TS38.413. It is called UE Identity Index value and be used for inactive mode UE. We could re-use this IE for MBS group paging in NG interface.
If RAN3 agrees to use 5G-S-TMSI mod 1024 as the UE identify for paging in the NG group paging message, it may affect the transmission of other UE specific information. DRX IE is a UE specific value in legacy paging. For the multicast group paging, the paging message is sent in the relevant POs for the UE with non-actived MBS multicast session. A common DRX value can be configured to the gNB and all the relevant UEs can receive the group paging message on the POs calculated from this common DRX. e.g. if 128 is multiple of all UE specific UE specific DRX cycles, all the UEs can receive the paging message if 128 is used in the PO calcuation. 
Other UE specific information is not suitable to be included in NG group paging message. e.g. UE Radio Capability for Paging. This IE is used to indicate the supported band for paging. Without this IE, it is possible the paging message is send to the non-supported band for a UE. But it is not a big issue considering the Uu MBS paging is for a group of UEs.
Proposal 1: 
It is proposed RAN3 to agree UE Identity Index value to be used as UE identify for paging in NG group paging message for multicast session. The NG group paging message contains a list of UE Identity Index value, a common DRX and TMGI. 
2.2 Group notification procedure for inactive mode UEs
Group paging message in Ng interface is only for PMM-IDLE mode UE. The AMF doesn’t trigger Group Paging for inactive mode UEs. Actually, AMF sometimes doesn’t know UE is in inactive mode.

There are two opportunities when the RAN paging is sending for the inactive mode UE. As showed in the figure 1, the first opportunity is after step 9. If the associated PDU session with respect to TMGI are not setup, the MB-SMF sends N2 message to the gNB to setup the associated PDU session. If the UE is in PMM CONNECTED mode, the AMF forwards the N2 message to the gNB. When the gNB receives the UE specific N2 message and determines the UE is in RRC Inactive mode, the gNB sends RAN paging message to the UE and to the gNBs in the same RNA. In last meeting, we agreed to define a group paging message in Xn interface But we doubt if the RAN group paging can be used here, since the gNB receives multiple UE specific N2 messages and gNB doesn’t know which one is the last one. It is hard for the gNB to map into one RAN group paging message if the gNB doesn’t know how many messages will be received from the CN. Therefore,legacy RAN paging message can be used here when the gNB receives message in step 9 for the UE in RRC Inactive mode. 
Another opportunity to trigger the RAN group paging for the inactive mode UE is after step 12. When the gNB receives session specific Activation Request message from the AMF, the gNB determines a list of UE are in inactive mode and the gNB can send RAN group paging message including a list of UE identify for RAN paging to the neighboring gNBs in the same RNA. The UE identify for RAN paging is UE Identity Index value. MBS Session ID is also included in the RAN paging message.
The RAN group paging message can contain a common DRX IE to cover all UE specific DRX cycles. As discussed in section 2.1. 

Proposal 2: 
It is proposed RAN3 to agree RAN group paging message includes a list of UE Identity Index value, a common DRX and TMGI.
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Figure 1: MBS session activation procedure

2.3 Group notification procedure in F1
In F1 interface, the group paging message can be initiated by the CU-CP upon recevieing the NG-group paging message or upon recevieing the RAN triggered group paging message from another gNB. If we agreed in Ng interface, the UE Identity Index value is used as UE identify for paging, the group paging procedure in F1 is same for both cases. i.e. the UE Identity Index value can be used as UE identify for RRC inactive mode UE and RRC idle mode UE. The same F1 group paging message is applied to both cases. 

Proposal 3: 
It is proposed RAN3 to agree the F1 group paging message is applied to RRC inactive mode and RRC idle mode UEs by including a list of UE Identity Index value, a common DRX and TMGI. 

Regarding the LS, it is proposed RAN3 to confirm option 2 that paging for multicast session activation notification is send in the relevant legacy POs for the UEs with non-activated multicast session(s) and RAN3 will implement group paging aligning with option 2.
Proposal 4: 
It is proposed RAN3 to confirm the option 2 in the LS and implement the multicast session activation notification for RRC_IDLE/RRC_INACTIVE UEs aligning with option 2. 

3
Proposal
This document discussed the RAN3 impact is analysised to implement the option 2. It is proposed to agree the below proposals and the corresponding TPs to NG, Xn and F1.

Proposal 1: 
It is proposed RAN3 to agree UE Identity Index value to be used as UE identify for paging in NG group paging message for multicast session. The NG group paging message contains a list of UE Identity Index value, a common DRX and TMGI. 

Proposal 2: 
It is proposed RAN3 to agree RAN group paging message includes a list of UE Identity Index value.a common DRX and TMGI.

Proposal 3: 
It is proposed RAN3 to agree the F1 group paging message is applied to RRC inactive mode and RRC idle mode UEs by including a list of UE Identity Index value, a common DRX and TMGI. 

Proposal 4: 
It is proposed RAN3 to confirm the option 2 in the LS and implement the multicast session activation notification for RRC_IDLE/RRC_INACTIVE UEs aligning with option 2. 

4
Reference
[1] R3-214692 LS on paging for multicast session activation notification

[2] R3-215509 [Draft] Reply LS on paging for multicast session activation notification

[3] R3-215512 (TP for BL CR for 38.413) Multicast Group Paging procedure in NG
[4] R3-215513 (TP for BL CR for 38.423) Multicast Group Paging procedure in Xn
[5] R3-215514 (TP for BL CR for 38.473) Multicast Group Paging procedure in F1
