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 Introduction

This is the summary document for the following come back:

- interpretation to the new assistance information IE

- network interface impacts from the new assistance information IE (e.g., NG, F1, Xn, at least as part of UE contexts.)

- F1AP impacts to support multicast reception in RRC_INACTIVE (e.g., PTM config coordination, F1 tunnel, SIB delivery)

- CU and DU's role on enabling multicast reception in RRC_INACTIVE

- network interface impacts from session states change
- the enhancement of HO procedure when target cell is congested

- network awareness of UE distribution for multicast reception in RRC_INACTIVE
(ZTE - moderator)

Summary of offline disc R3-231888
Note: Some of the issues proposed are RAN2 issues or pending on RAN2 discussion, e.g., any UE provided info in RRC_INACTIVE reception, PTM config content, neighbour PTM config provisioning, group paging enhancement, and same PTM config for UE in RRC_INACTIVE/RRC_CONNECTED. The discussion in RAN3 is suggested to be limited.
 For the Chairman’s Notes

to be added
 for Phase 2
to be added
 Assistance information 
In the RAN3#119 meeting, discussion about assistant information from 5GC resulted in following agreements and todo:

Support a per UE per MBS session indication from CN to RAN.

It is FFS which interpretation on the indication from CN to RAN should be adopted in RAN3：

Interpretation 1: UE is preferred to be kept in RRC connected when receiving the related MBS session data.

Interpretation 2: The IE indicates that the UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception. 

How to interpret such indication in RAN3 is still FFS, and how to implement it in spec is not decided either.
 Interpretation to the new 5GC assistance information IE
Based on  companies contributions, several opinions are summarized as below (some merging was done on the main ideas, but it is always welcome to modify each bullet before we agree on anything):
Option 1: UE is preferred to be kept in RRC_CONNECTED when receiving the related MBS session data. It is up to gNB implementation decision whether to keep UE in RRC_CONNECTED state or not. (based on [1])
Option 2: The IE indicates that the UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception,  e.g. NG-RAN node understands the UE is preferred to be kept in RRC_CONNECTED when receiving the related MBS session data. (based on [3, 10, 11])
Option 3: Leave the semantic description of this IE absent, while only describing the NG-RAN node behaviour in the procedure text like: If a XXX IE is contained in the XXX message, if supported, the NG-RAN node may use it to decide whether to send a UE to RRC_INACTIVE state for multicast reception according to TS 23.247. (based on [5, 7, 10, 11])
Option 4: LS SA2 (e.g., RAN3 discussion results, or just anything concerning of SA2/RAN3 work split [3, 12])

Q1: Which interpretations to the new 5GC assistance information IE do you prefer and why? Please note above options are not mutually exclusive, e.g., option 4 may be an extra action that is needed if anything needs to be clarified.
	Company
	Comment

	
	

	
	

	
	


 NGAP impact of the MBS Assistance Information from 5GC
The next question would be how to implement this MBS Assistance Information per UE per MBS session from 5GC to RAN into the spec, some companies proposed the corresponding Stage 3 NGAP modification. Not sure if we can start our stage 3 discussion without having a consensus of the interpretation of such ID, but let us have a try, considering the various TPs from companies in [3, 4, 7, 9].
Q2: do you agree to introduce the the MBS Assistance Information IE in NGAP: MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE in the PDU Session related messages?
	Company
	Comment

	
	

	
	

	
	


 Xn impact of the MBS Assistance Information from 5GC
The MBS assistance information may be transferred from the source NG-RAN to the target NG-RAN as well as part of the UE contexts [1, 3]. [3] further proposes that such context transfer shall be irrespective the MBS session state. For Xn based mobility (including the mobility for UE in RRC_INACTIVE with context retrieve) we have the following question: 
Q3: Do you agree to transfer MBS assistance information in Xn based handover procedure or Retrieve UE context procedure, irrespective the MBS session state?
	Company
	Comment

	
	

	
	

	
	


 Network impacts of supporting multicast reception in RRC_INACTIVE
In the previous RAN2 meetings, some agreements for the PTM configuration are listed as follows:

RAN2#120 meeting
We will have a mixed approach and we start with the following:

When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).

MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 

We assume that the UE can only receive multicast service after it joined the session.

FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.

RAN2#121 meeting

=>UE shall join in the multicast session before receiving multicast in RRC INACTIVE.

=>If network finds it useful, the PTM configuration for the (single) serving cell can be configured to UE before the session activation, and UE stores the configuration. When session is activated, UE can receive multicast in INACTIVE state by applying the configuration without going back to RRC_CONNECTED, if not updated by MCCH after being configured.

=>When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE.

=>Multicast MCCH configuration is provided via new SIB. 

=>Optionally, Multicast MCCH configuration for the serving cell can also be provided in dedicated signalling. Understanding is we are not optimizing mobility case because of this.

=>Serving cell will not provide the PTM configuration of neighbour cells from other gNBs.

=>FFS whether the network can provide PTM configuration for intra-gNB cells. 

Based on these agreements, the Network impacts of supporting multicast reception in RRC_INACTIVE need to be discussed. 

Although tdoc [3] suggests RAN3 can wait till RAN2 made progress on more fundamental questions on the F1AP impacts, moderator thinks that it may be good to have some initial discussion on what are the fundamental questions instead of waiting RAN2 progress.
 decision making to enable RRC_INACTVIE reception
From the perspective of RAN2, network configures UE to receive multicast in INACTIVE state. In RAN3 we need to discuss internal decision making, or the function split between gNB-CU and gNB-DU on enabling multicast reception in RRC_INACTVIE state.

Company [2] suggests that gNB-DU is the entity to take care of radio resource allocation and knows the radio channel quality of each UE, therefore it’s better for gNB-DU to make the decision on multicast reception in RRC_INACTIVE state per multicast session. 

However, sometimes it is not always one single entity to make the full decision on such complex network scheduling, considering there are a group of UEs and a set of scheduling parameters to decide. This question may be coupled with Q5 and Q6 in section 4.2 and 4.3, respectively.
Q4: Which entity decides to enable multicast reception in RRC_INACTVIE state. If possible please elaborate the possible function split, and/or the procedures of decision making.
Option 1: gNB-CU

Option 2: gNB-DU

Option 3: others

	Company
	Comment

	
	

	
	

	
	


 PTM config delivery via MCCH
In Rel-17, for broadcast PTM configuration in MCCH, the configurations of PDCP and neighbour cell list are provided by gNB-CU in MBS CU to DU RRC Information IE, and other lower layer configurations are generated by gNB-DU. 

In Rel-18, RAN2 had agreed to deliver the updated PTM configuration via MCCH for multicast reception in RRC_INACTIVE. To support delivering multicast configuration via MCCH, the configurations of higher layer needs to be provided by gNB-CU.
Therefore, at least the MCCH provisioning inside one gNB shall be discussed.
Q5: To support the PTM config delivery via MCCH, how to enhance the F1AP to enable MCCH provisioning, e.g., coordination between gNB-CU and gNB-DU and PTM config generation. If possible please elaborate the possible function split, and/or the procedures of decision making.
Option 1: enhance Multicast associated F1 signaling

Option 2: enhance UE associated F1 signaling

Option 3: enhance Broadcast associated F1 signaling

Option 4: others, e.g., new messages.
	Company
	Comment

	
	

	
	

	
	


 PTM config delivery via RRCRelease
Meanwhile, RAN2 agreed that “RRCRelease message with suspendconfig can be used to deliver the PTM configuration”, to support this, the gNB-CU needs to know the latest PTM configurations of all the joint multicast sessions of the UE, even for an session that was deactivated.
Q6: to support PTM config delivery via RRCRelease, how to notify gNB-CU the latest PTM configurations of all the joint multicast sessions of the UE. If possible please elaborate the possible function split, and/or the procedures of decision making.
Option 1: CU-CP can retrieve PTM config from DU using UE context management procedures 
Option 2: include the PTM configuration in MULTICAST CONTEXT SETUP/ MODIFICATION RESPONSE message.

Option 3: others
	Company
	Comment

	
	

	
	

	
	


 new SIB delivery
RAN2 agreed to introduce a new SIB for multicast MCCH configuration. Similar with the handling of SIB20 for broadcast MCCH configuration, the new SIB may also be generated by the gNB-DU. Considering the impact of F1AP, the new SIB could also be provided to gNB-CU.

Q7: How to provide the new SIB to gNB-CU?
Option 1: introduce the new SIB in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message.
Option 2: others
	Company
	Comment

	
	

	
	

	
	


 Xn impacts of supporting session list exchange
[4] proposed a scenario, that is, a cell 1 of a gNB1 is delivering a public safety multicast MBS session 1 (TMGI 1) with both UEs in RRC_CONNECTED and UEs in RRC_INACTIVE state and also that at the same time a neighbor cell 2 of neighbor gNB2 has not established MBS resources for that TMGI 1, yet. In such a case, if an RRC_INACTIVE UE under gNB1 cell 1 re-selects into gNB2 cell 2 and doesn’t find TMGI 1 resources setup, i.e., cannot find any multicast relevant information in SIB20 and MCCH, it will first resume into RRC connected state in gNB2 cell 2, and then after that the gNB2 will need to fetch the TMGI 1 information - if not available - to initiate the setup of MBS resources for TMGI 1 in the gNB2 cell 2. Only after that the UE will be able to receive the multicast in gNB2 cell 2, which means possibly after an interruption time and packet loss.

To address this problem, it is considered to be sufficient if the gNB2 sets up in advance the multicast resources of TMGI x in a gNB2 cell 2 whenever gNB2 cell 2 is a neighbor of a gNB1 cell 1 delivering TMGI x towards RRC_CONNECTED and RRC_INACTIVE UEs by [4].   

Moderator thinks this may introduce extra signaling complexity in Xn, and even session management between gNB and 5GC. This new model is more of like DC case that one gNB is able to request to establish resources in another gNB. Moreover, in RAN2 it is assumed that one UE might not be able to fetch the PTM config in a new cell, i.e., it is possible the service is not available or not provided to UE in RRC_INACTIVE. Therefore without such enhancement the service continuity still works.
Q8: do you agree that: gNBs can exchange over Xn the list of TMGIs per cell in which a TMGI is delivered for both connected and inactive UEs. gNBs can set up a multicast context for a given TMGI in cells neighboring a cell which delivers the TMGI for both connected and inactive UEs?
	Company
	Comment

	
	

	
	

	
	


 Exchange PTM config on Xn
[6] suggests that to the NG-RAN should exchange the PTM configuration via Xn interface, in per cell level for better service continuity, while [3] suggests that "given current RAN2 agreements, it can be deduced that Xn signalling for exchange of neighbour cells' PTM configuration is not necessary". Per RAN2 progress, moderator suggest follows proposal:
Q9: Xn signalling for exchange of neighbour cells' PTM configuration is not necessary.
	Company
	Comment

	
	

	
	

	
	


The intra-gNB case is still FFS in RAN2, [7] suggests to discuss in RAN3 for such case.

Q10: Whether and how to provide PTM configurations of neighbour cells in intra CU inter DU scenario?

	Company
	Comment

	
	

	
	

	
	


 Session states change
 NG Group paging impact of session states change
"Considering that currently the CN triggered group paging for idle UEs will also be received by the inactive UEs, and the Group paging may be used for session activation or session release, and in case of sesson release, the UEs should access to the network, therefore, from RAN3 point of view, if the CN can indicate to the NG-RAN node about whether the CN triggered group paging is for session activation, the NG-RAN node can further indicate to the UE over radio about whether to keep in RRC_INACTIVE or not, via new indication in Uu paging or MCCH which is subject to RAN2 discussion."

Therefore it is proposed the following by [7]:
Q11: do you agree that, the CN needs to indicate session activation in the NGAP: MULTICAST GROUP PAGING message, to enable the gNB to notify UEs about session activation and remaining in RRC Inactive state for multicast reception.

	Company
	Comment

	
	

	
	

	
	


 Xn/F1 Group paging impact of session states change
Moderator suggests on the notification of session states change and its impacts to network interfaces, RAN3 waits for RAN2's further progress. There is no need to rush anyway. Hopefully we can have some progress in RAN2 no later than May WG meeting.
Q12: The network interface impacts (e.g., Xn/F1 Group paging) from session states change are pending on RAN2's further progress.
	Company
	Comment

	
	

	
	

	
	


 Notifying gNB-DU the session states change or not
In Rel-17, gNB-CU will only notify gNB-DU of multicast context changes (such as multicast context setup/modification/release), but not session state. In Rel-18, gNB-DU may keep the PTM config but stop transmitting multicast data, and the configuration for inactive session may be removed/modified from MCCH accordingly. It is suggested by companies that whether gNB-CU needs to notify gNB-DU of multicast session state changes needs discussion. Meanwhile [11] suggests "In order to minimize the impact on the spec and simplify the behavior of gNB-DU, RAN3 to follow the procedure of Rel-17 (e.g., multicast context modification/release procedure) without notifying gNB-DU the session states."
Q13: Is it essential for gNB-CU to notify gNB-DU of multicast session states change?
	Company
	Comment

	
	

	
	

	
	


 HO procedure 
 The enhancement of HO procedure when target cell is congested
[4, 7] propose a scenario, that is, in the case where the target NG-RAN node has established the MBS session, and the multicast service is ongoing and RRC_INACTIVE reception is enabled. If the UE is in RRC_CONNECTED state and HO'd to such a cell which is congested, the handover may be failed (admission control failure due to congestion at target). In order to not increase the load of target cell, some enhancements of HO procedure are suggested to be considered.

Q14: Consider the following scenario: for an RRC_CONNECTED UE only receiving the multicast session in the source cell, that is about to be HO'd, to a target NG-RAN node which has established the MBS session and RRC_INACTIVE reception is enabled, is it necessary to enhance HO procedure for a congested target cell, e.g.,

-  "the target gNB can build handover command directly moving the UE to RRC_INACTIVE and providing the PTM configuration". [4]
-  "the target NG-RAN node should indicate to the source NG-RAN node about whether the joined MBS sessions of the UE are ongoing or not in its cells for RRC_inactive reception." [7]
	Company
	Comment

	
	

	
	

	
	


 Network awareness of UE distribution
In RAN3#118 meeting, whether network should be aware of the distribution of UEs receiving multicast in RRC_INACTIVE or not was discussed without any agreements. Two options had been discussed:

Option 1: it is OK for gNB not aware of the distribution of RRC_INACTIVE UEs.
Option 2: enhancement is needed to help gNB be aware of the distribution of RRC_INACTIVE UEs.
[11] suggests that introducing multicast reception in RRC_INACTIVE is a good balance between the congestion control and service delivery in large scale.gNB can estimate the distribution of UEs receiving multicast in RRC_INACTIVE by strategically paging some of RRC_INACTIVE UEs receiving multicast. And gNB can dynamically allocate the resources (number of cells transmitting multicast for UEs in RRC_INACTIVE) based on the congestion level.

Q15: No enhancement is needed to enable network to be aware of the distribution of UEs receiving multicast in RRC_INACTIVE.

	Company
	Comment

	
	

	
	

	
	


 Conclusion, Recommendations [if needed]

If needed

 TP discussion
For now we have the following TPs, and most of them especially the stage 3 parts are pending on the discussion result. It is suggested we may start the TP discussion in later phase, e.g., second phase of the discussion.

# stage 2 TPs 

- 38.300 general TP and MBS Assistance Information [3, 4, 7]
- 38.401 general TP [3, 7, 9]
- 38.470 on System Information management function [7]

# stage 3 TPs

- 38.413 on MBS Assistance Information [3, 4, 7, 9]

- 38.423 on MBS Assistance Information [3, 4, 7, 9]
- 38.473 on RRC Info between CU and DU [7, 9]
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