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1 Introduction

CB: # MBS4_GroupPaging
- Group paging design details (e.g., Paging DRX UE specific or Session specific, paging area, MBS service area and UE list, etc.)
- Focus on reply LS to RAN2
(Samsung - moderator)
Summary of offline disc R3-221076
2 For the Chairman’s Notes
Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion- Second round [if needed]

<TBD>
4 Discussion-First round
4.1 General Description
RAN2 has sent an LS R3-214692 [11] to RAN3. 
	1. Overall Description:

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.


We also received reply LS [12] from SA2, as below
	SA2 would like to thank RAN2 for the LS on paging for multicast session activation notification and would like to provide the following feedback.

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). 

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

SA2 confirms that both Option 1 and Option 2 are feasible from SA2 perspective.


In the RAN3#114-e meeting, the below agreements are reached.

	RAN3 shall support Option 2 (i.e., Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s)).

It is proposed to include “UE Identity Index value” IE (i.e., 5G-S-TMSI mod 1024 defined in 9.3.3.23 in TS38.413) in the Multicast group paging message.

It is proposed to include “Paging DRX” IE in the Multicast group paging message. 

FFS: Paging DRX is UE specific or Session specific.

FFS: paging area shall include per list of UEs to be paged. 

It is proposed to include “MBS Service Area” IE in the Multicast group paging message, the detail is FFS.

The IE“UE RAN Paging Identity” is not included in RAN Multicast Group Paging message.

The set of TPs are technically correct


We had agreed the group paging message shall include the MBS Session ID, MBS Service Area(s) in RAN3#113-e meeting. In RAN3#114-e meeting, we agreed to include “UE Identity Index value” IE and “Paging DRX” in the Multicast group paging message. Respect previous conclusions, focus for the email discussion would be the FFS parts. i.e. according to the Chair suggestion, RAN3 shall discuss and then decide:

· Group paging design details (e.g., Paging DRX UE specific or Session specific, paging area, MBS service area and UE list, etc.)
· Focus on reply LS to RAN2
4.2 MBS service area 
As SA2 agreement, the MBS service area is identified by a cell list or a tracking area list. For multicast MBS service, UEs outside the MBS service area are not allowed to join the MBS service and data is not delivered to the UE outside the MBS service area. 

From the proposed TP to BL CR in [1]. MBS Service Area IE is included in NGAP multicast group paging message but marked as FFS for the definition. The MBS Service Area IE is not included in the XnAP RAN multicast group paging message and F1AP multicast group paging message [4][8]. 
From TS 23.247, the SMF invokes Namf_MT_EnableGroupReachability Request (List of UEs, [PDU Session ID of the associated PDU Sessions], TMGI, [UE reachability Notification Address]) to AMF(s) in which the MBS service area is not included. Thus it is not possible to include the MBS Service Area IE in NGAP multicast group paging based on existing status. 
If following the SA2 agreements, the MBS Service Area IE should not be included in the NGAP multicast group paging message. Or should we keep our previous agreement to include the MBS Service Area IE into the NGAP multicast group paging message and then coordinate with SA2? 

Question 1: Do you agree to remove the MBS Service Area IE from the NGAP group paging message or not? 
	Company
	Yes/No
	Comment

	Huawei
	No
	Disagree with the analyses above.

The MBS service Area is mainly used for local MBS, in the corresponding section of 7.2.4.2.4 and 7.2.4.3.4 of TS 23.247 V17.1.0, there are the following description about activation for local MBS service:
-    The SMF invokes Namf_MT_EnableGroupReachability service operation to AMF, which includes the whole MBS service area associated with the MBS session, i.e. the sum of all MBS service area associated with the MBS session ID regardless of the Area session ID.
-    The SMF invokes Namf_MT_EnableGroupReachability service operation to AMF, which include the MBS service area associated with the MBS session.
Based on these descriptions, the MBS Service Area IE should be included in the NGAP multicast group paging.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


For RAN triggered multicast group paging, the message is triggered after the NGAP activation request is received. The NG-RAN at that moment knows the MBS service area from the Multicast MBS Session context. It is possible to include the MBS service area into the XnAP RAN multicast group paging. 
If included the MBS service area into the RAN multicast group paging, the benefit is when the NG-RAN receives RAN multicast group paging including MBS service area and paging area, the paging message should be sent in the common set of the two kinds of area. Thus can avoid sending group paging message outside the service area.
Question 2: Do you agree to include the MBS Service Area IE in the XnAP RAN group paging message? 
	Company
	Yes/No
	Comment

	Huawei
	No need
	The RAN paging area is generated by anchor NG-RAN node based on the MBS service area and the TA of the UE.
If only RAN paging area is provided to the neighbor NG-RAN node in XnAP RAN multicast group paging message, the neighbor NG-RAN node will not sending group paging message outside the service area by default, therefore we do not see the need to include the MBS Service Area IE in the XnAP RAN Group Paging.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.3 Paging area

Multicast paging area was discussed and noted as FFS. It is commented in [5] there is no any definition for paging area and should avoid introducing the wording “paging area”. For unicast paging, TAI List for Paging is used in NGAP paging. Paging Cell List is used in F1AP paging. While we use “RAN Paging Area “in XnAP RAN PAGING. We can apply the similar wording for the multicast group paging.
For the NGAP multicast group paging for RRC Idle state, the AMF figures out the paging area covering all the registration areas of those UE(s), which need to be paged. Thus a TAI list should be included in the NGAP multicast group paging message. On how to formulate the TAI list in NGAP multicast group paging, there are two options:
· Option 1: It is a TA list per session. 
The list covers all the registration area for the UEs are in CM-IDLE and need to be paged. [1] 
· Option 2: A list of TAs in which the same set of UEs is to be paged [3]. 
In this option, the AMF can include in the NGAP multicast group paging message:
· The Paging Area, which can be one or more TAs

· A list of UEs which need to be paged in these TA.

For the XnAP RAN multicast group paging message, similar as the RAN paging area used in legacy unicast RAN paging, the RAN paging area for multicast can be set to cell list or RAN Area ID list as showed in [4]. 
For the F1AP multicast group paging, the CU-CP maps the paging area into cells for the specific DU and include the paging cell list in the F1AP multicast group paging message [8]. 
Question 3: Do companies agree the paging area configuration included in the multicast group paging message in NGAP, XnAP, F1AP respectively showed in below? 
· In NGAP, a TAI list is included. Pls indicate which of above options is preferred. 
· In Xn, RAN paging area can be a cell list or RAN Area ID list.
· In F1, Paging Cell List is included.
	Company
	Yes/No
	Comment

	Huawei
	NGAP: Option 2
XnAP: YES

F1AP: YES
	For NGAP, based on the progress of SA2, the Group Paging should be performed in the paging area. From the view of RAN3, as the legacy NGAP PAGING message, paging area should be the TAI list. However, different UE may belong to different TAI list. Take the Figure below as an example, in case UE 1, 2, 3 and 4 are the UEs joint MBS Session 1, page all these 4 UEs in the all the 7 TAIs will consume lots of paging resource unnecessarily, it is better to page the UE only in its own TAI list.
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4.4 DRX

In legacy, paging DRX value is UE specific for unicast paging. For the MBS multicast, we agreed to use “UE Identity Index value” (i.e. 5G-S-TMSI mod 1024) as the UE_ID for multicast group. After the modular operation, different UEs may have the same UE_ID. For those UEs with the same UE_ID, the DRX value can be different. In [9], it is proposed a common DRX value for those UEs can be configured to the gNB and all the UEs in the same group can receives the group paging message on the POs calculated from this common DRX.
In [5] it is proposed the NG-RAN have the possibility to trigger a group page for the RRC Inactive UEs and group paging repetitions are not possible. The network must use the same paging DRX cycle regardless of if the NG-RAN or an AMF takes an action triggering paging first. Paging DRX must therefore be present in the NG-RAN hence is in this sense session specific. Thus it is proposed to have a session specific DRX and provided to the gNB.

From the TPs to BLCR in [1][4][8], and from the contributions in [3][6], it is proposed to use UE specific DRX. In summary, there are three options for the DRX value proposed in the group paging message or in another message.
· Option a: Session DRX

In [5], it is proposed the paging DRX cycle for group paging for a session is session specific and provided in another message than the 5G-MBS group paging message for paging of RRC Inactive UEs.
· Option b: Common DRX
It is common DRX per “UE Identity index values “. For UEs have the same “UE Identity Index value” but different DRXs, the AMF select one common DRX per “UE Identity Index value”.
· Option c: UE specific DRX
· c1: The AMF provides DRX cycle information for a 5G-MBS session as a list of DRX cycle lengths. A list of UE Identity index values per paging DRX cycle length is included in the group paging message [5]. 
· c2: The AMF provides a list of UE identify index value and per-UE DRX cycle. As in the TPs to BLCR in [1][[4][8]. 
Question 4: Please show your preference on the session DRX, common DRX or UE specific DRX which is included in multicast group paging message or in another message than the group paging message. And if UE specific DRX is preferred, please indicate which option among c1 and c2 do you prefer. 
	Company
	Options
	Comment

	Huawei
	Option c2
	We think the UE specific DRX should be provided in multicast group paging message. 
The session DRX and the common DRX are not agreed/supported by RAN2.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.5 Paging Priority
For the unicast service, the AMF decides if the paging priority should be included in the Paging Message based on the ARP values in the message received from the SMF for an IP packet waiting to be delivered in the UPF. If the ARP value is associated with select priority services (e.g. MPS, MCS), the AMF includes Paging Priority in the Paging Message. When the NG-RAN receives a Paging Message with Paging Priority, it handles the page with priority.
For a UE in RRC Inactive state, the NG-RAN determines RAN Paging Priority based on the information received from the AMF.

For the MBS multicast service, currently there is no agreement on the AMF knowing the priority information for the multicast service. The existing RAN paging priority information for RRC Inactive state is per UE information. It is not proper to use it as per MBS session. 

Therefore, it is proposed not to include the paging priority for MBS at present. It is not precluded to add it later. In the TPs to BL CR in [1][4][8], the paging priority is included in group paging message and marked as FFS. It is therefore proposed RAN3 to discuss whether to remove it.
Question 5: Do companies agree to remove the paging priority in multicast group paging message at present? 
	Company
	Yes/No
	Comment

	Huawei
	OK to remove for now
	Currently, in TS 23.247, paging priority has not been defined for multicast group paging. It is OK to remove the paging priority for now. If SA2 has defined the paging priority for multicast further, we can add it back.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.6 Coordination of multiple group paging messages
It is discussed in [5], the NG-RAN may receive multiple group paging over Xn and option 2 the receiver needs to merge the UE Index values with values received:

-
From other NG-RAN nodes in RAN multicast group paging messages.

-
From AMFs in group paging messages.

-
From locally stored information for RRC inactive UEs.

It is also discussed in [5], to minimize the number of UE Index value sent over the Xn, we first want to send group page in the NG-RAN node and then, for all RRC Inactive UEs where there was no response, page over the Xn interface. But if the NG-RAN need to merge the UE Index value before sending the group paging message. It is not possible to achieve this.
RAN3 need to discuss the behavior when the NG-RAN receives multiple group paging message. If the NG-RAN need to coordinate the multiple group paging message received from the Xn and/or from the AMFs. 
Question 6: From RAN3 point of view, does the CU-CP need to coordinate multiple group paging messages sending from other NG-RANs, and/or the AMFs? 
	Company
	Yes/No
	Comment

	Huawei
	It is an optimization, do not see the need
	It is up to the DU to generate the Paging message over radio, , by default, the CU-CP just need to forward all the paging related information to the DU. 

Anyway, the DU will send the group paging message for the MBS Session on the all POs calculated by the UE Index values (if available) from its MBS context, other gNBs and the AMFs. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.7 Reply LS
We agreed RAN3 shall support Option 2 in RAN3#114-e meeting. Therefore, a reply LS to confirm the option 2 is needed. If the TPs for BLCR are agreed, the set of TPs can be attached. It is proposed to reply RAN2 as below:
	1. Overall Description:

RAN3 would like to thank RAN2 for the LS on paging for multicast session activation notification and would like to provide the following feedback.

RAN3 confirm the option 2, i.e. paging for multicast session activation is used in the relevant legacy POs for the UEs with non-activated multicast session(s), is feasible from RAN3 point of view and RAN3 agreed the attached TPs for multicast session activation based on option 2.

2. Actions:

To RA2 group.

ACTION: 
RAN3 respectfully asks RAN2 to take the above information into account.


Question 7: Do you agree to send the reply LS to confirm option 2 as above?
	Company
	Yes/No
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


In [5], it is proposed in addition to answers proposed at RAN3#114-e meeting, send another LS asking for an improved group paging solution meeting the requirements in TS22.179 and TS22.261 with the following bullets.
1.
The NG-RAN would need to process a potentially large list of UE identifiers which may cause quite some effort to process. If there is an expectation that mechanisms for efficient paging (e.g. first page only in the last served cell) is applied for NR MBS as well, this will add to the processing effort at NG-RAN and at the 5GC to identify necessary information from all concerned UEs. Such processing effort causes delay which may not be tolerable at least for certain applications.

2.
RAN3 would like to remind RAN2 and SA2 on an LS received in R3-211515/R2-2104655, where RAN2 raised concerns about applying individual delivery of multicast traffic to UEs in non-supporting NG-RAN nodes, stating the following:

Some companies are concerned about scalability issue when using legacy unicast paging if a large number of MBS users are served by non-supporting NG-RAN node (e.g. comparable to the number of users receiving an MBS service under MBS supporting node). However, majority of companies believes such scenario should be prevented by configuring/deploying the nodes to be MBS supporting node whenever there is sufficient demand. If a node covering large number of MBS UEs is configured/deployed as MBS non-supporting node, then radio resources capacity can be exceeded not only for paging channel, but also for data channels.

It seems obvious that RAN2’s conditional agreement to select option 2 will end up in option 1 if the number of UEs to be “group”-paged exceeds a certain limit, which would most likely force the network to revert to option 1 in any case, either due to time constraints to reach all multicast group members, discouraging to minimise the paging resource utilisation, or due to the fact that with the number of UEs the current “group” paging approach would end up near option 1 anyhow. 
Option 1, however, would contradict the general engineering virtue to use resources economically as already stated in R3-211515/R2-2104655.
3.
In order to optimise the usage of paging resources, NG RAN would need to combine group paging information received from several connected AMFs and take into account RRC_INACTIVE UEs as well.

4.
Calculating optimum usage of POs for UEs configured with different DRX cycles adds to the complexity.

5.
For use-cases with dense UE population there is a high likelihood that more UEs are paged and will return to RRC_CONNECTED than resources of a single cell can digest, which will lead to a high likelihood that the time to get the multicast service area configured with UEs able to receive multicast traffic would definitely exceed requirements stated in TS 22.179 and TS 22.26.
Moderator believe for the bullet 1 and bullet 2, scalability issue has been raised in earlier Rel-17 discussion and general understanding is that it is not to be addressed in Rel-17 and potentially, it may be addressed in the next release.

For the bullet 5, As group paging will be distributed across multiple relevant paging occasions for the UEs with non-activated multicast session and thereby, access attempts are also distributed in time (as in option 2 and similarly for option 1). Moreover, PRACH capacity issue for group paging has been discussed in RAN2 previously and majority of the companies did not agree on the issue. RAN2 made an agreement in RAN2#115e meeting (AUG 2021) as " RAN2 not to prioritize addressing of PRACH capacity issue due to group notification"

For bullet 3, it is RAN3 task to discuss the NG-RAN behavior if multiple group paging messages are received. Given the existing status, it seems RAN3 need not be concerned or ask RAN2 again on the scalability issue and access capability. The optimization for the group paging can be discussed in the next release. 
Question 8: Do you agree to send the LS as showed in [5] to ask an improved group paging solution meeting the requirements in TS22.179 and TS22.261?
	Company
	Yes/No
	Comment

	Huawei
	No
	Agree with the Moderator’s comments, different solutions have already been evaluated in RAN2, RAN3 should respect to RAN2 agreement.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5 Conclusion, Recommendations [if needed]
If needed
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