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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 Chair’s Notes

Agreements
1. Introduce 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.

2. Transfer MBS assistance information in Xn based handover procedure and Retrieve UE context procedure, irrespective the MBS session state.

3. LS SA2 on RAN3 current discussion progress of the 5GC assistance information (e.g., clarification from SA2)
4. Protocol enhancements are expected to be included in F1 Multicast Context management procedures, based on RAN2 progress on MCCH matters.

5. 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. Detailed signaling pending on RAN2 progress.

6. XnAP signalling for exchange of  neighbour cells’ PTM configuration is not supported.

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

CRs to be opened online session for final Agreements

401 TP in R3-232057

300 TP in ?

470 TP in R3-231982

413 TP in R3-232029

423 TP in R3-231981 which is a revision of R3-231398.

To be discussed 

Session activation indication is included in the NGAP: MULTICAST GROUP PAGING message, to enable the gNB to notify UEs about session activation and remain in RRC_INACTIVE state for multicast reception.

To be continued topics

1. On how to support PTM config delivery via RRCRelease on F1AP, RAN3 wait for RAN2’s further progress.

2. Wait for RAN2 decision on whether to provide PTM configurations of neighbour cells in intra CU inter DU scenario.

3. Whether and how to enhance Xn/F1 Group paging are pending on RAN2's further progress.

4. Whether gNB-CU notifies gNB-DU of multicast session states change is pending on RAN2 progress.

5. To be continued: RAN3 to confirm the following HO scenario and whether any enhancement is needed: an RRC_CONNECTED UE only receiving the multicast session in the source cell, that is about to be HO'd to a congested target cell which has established the MBS session and RRC_INACTIVE reception is enabled.

 for Phase 2
 5GC assistance information IE

Moderator's observations (on Q1, 2 and 3): 

Still two camps with distinct views, following SA2 wording vs. following the working principles. It seems RAN3 alone can not progress without more clarifications from SA2. 
Meanwhile, most companies share similar view on stage 3 impacts and eager to progress which is a good news!
The moderator suggests the following, to progress while pursuing clarification from SA2 through LS.
Introduce 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.

Transfer MBS assistance information in Xn based handover procedure and Retrieve UE context procedure, irrespective the MBS session state.

LS SA2 on RAN3 current discussion progress of the 5GC assistance information (e.g., clarification from SA2)
Moderator further suggests the following for phase 2:

TP to 38.413, on MBS Assistance Information IE, based on R3-231463, while leaving the semantic description open for now.
TP to 38.423, on MBS Assistance Information IE, based on R3-231398, while leaving the semantic description open for now.
discussion on LS based on R3-231253.

Q1: Please provide your comments to the text above, if any.

	Company
	Comment

	Huawei
	ok

	Nokia
	Ok for the TPs

NOK for the LS. 

	CATT
	OK

	ZTE
	OK.

	Ericsson
	Ok for the LS, not ok for any TP at this stage.

	Huawei2
	To Alex:

I think companies have consensus on where to carry the new MBS Assistance Information, the controversial part is about the definition and semantic description of this new IE, therefore, we propose to agree TPs to progress, and please check the TPs in the draft folder in which it is defined as below, and let’s solve these FFSs in the following meetings.
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	Nokia2
	Disagree with Huawei approach: we cannot agree to transfer something which is not defined! Then no TP and no LS at this meeting.

	Samsung
	Ok to not have any TPs.

	Qualcomm
	No for LS. Most of the companies are OK with specifying the new IE but only one or two companies have issues with IE description instead of SA2 clearly specified. When the IE description clearly states, it is upto gNB to decide whether to keep UE in RRC_CONNECTED state or not, we do not see technical reason for this objection and  unfortunately causing waste of time.

For Q2 in Phase1, 7 companies clearly indicated Agrees, 1 company “may be” and 2 companies have raised their concern. 

	Lenovo
	OK for sake of progress.

	CMCC
	OK


 F1AP impacts to support RRC_INACTIVE reception

Moderator’s observation to Q5, 6, 
on Q4. gNB-CU is the entity to decide per UE RRC states, as in legacy. There is no need to re-confirm that.
on Q5. To support the PTM config delivery via MCCH, majority support to enhance multicast associated F1 signaling to enable MCCH provisioning. One company thinks there is still RAN2 dependency. However, current signaling for broadcast MCCH should be a good reference for multicast MCCH. Detailed signaling is FFS, anyway.

on Q6. It seems pre-config UE with the PTM config in RRCRelease is a new way to configure UE that is not seen in previous spec. 4 companies suggest we can get more inputs from RAN2, e.g., the relationship between PTM config in RRCRlease and in MCCH, and the specific scenarios in a full picture. Therefore it is suggested postponing this issue.

on Q7. Most suggest we can start working on some stage 2 work on the new SIB agreed in RAN2 for the new multicast MCCH.

on Q8. There are companies not convinced the scenarios and benefits to exchange TMGI list per cell on Xn. And there are also doubts on the feasibility of gNB setting up contexts because of the service availability at 
ehavior cell. On the exchange on TMGI list per cell, this is to be handled together with Q14 in HO scenarios.

on Q9 and Q10. It will be a good idea to align with RAN2 progress.

Moderator recommends the following:

1/Multicast associated F1 signaling is to be enhanced to support the PTM config delivery via MCCH, . Detailed signaling pending on RAN2 progress.
2/On how to support PTM config delivery via RRCRelease on F1AP, RAN3 wait for RAN2’s further progress.

3/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. Detailed signaling pending on RAN2 progress.

4/XnAP signalling for exchange of 
ehavior cells’ PTM configuration is not supported.

5/Wait for RAN2 decision on whether to provide PTM configurations of 
ehavior cells in intra CU inter DU scenario.

Suggestion on TP would be postponing the stage 3 part until full picture on Uu 
ehavior is clear, and we focus on the stage 2 for now.

TP to 38.470, on the new SIB, based on R3-231398

Q2: Please provide your comments to the text above, if any.

	Company
	Comment

	Huawei
	ok

	Nokia
	ok

	CATT
	OK.

	ZTE
	OK

	Ericsson
	Only 2 of the bullets above make a bit of sense to discuss/put up for agreement at this stage. OK for 4/.
On 1/, if you could reword to
Protocol enhancements are expected to be included in F1 Multicast Context management procedures, based on RAN2 progress on MCCH matters.

	Huawei2
	Ok for the rewording from E/// on 1).

2) and 5) are FFSs, maybe we can change them to blue.

3) should be a straight forward proposal, which is aligned with the handling of the SIB20 introduced for Broadcast in Rel-17..

	Samsung 
	OK

	Qualcomm
	OK

	Lenovo
	OK

	CMCC
	OK


 Group paging enhancement
Moderator's observation to Q11, 12, 

based on the comments received, it seems quite straightforward that group paging at least on NGAP needs to be enhanced following the logic below:
group paging from 5GC can be received for UE in RRC_INACTIVE
RAN2 agreed UE in RRC_INACTIVE may not need to resume RRC connection and start multicast reception in RRC_INACTIVE, upon session activation.
if gNB can not distinguish a group paging for activation from a session release (group paging can be used for session release, according to TS 23.247 Section 7.2.2.3), UE may resume to RRC_CONNECTED, which is against RAN2's assumption.
Therefore it is proposed:

Session activation indication is included in the NGAP: MULTICAST GROUP PAGING message, to enable the gNB to notify UEs about session activation and remain in RRC_INACTIVE state for multicast reception.

Whether and how to enhance Xn/F1 Group paging are pending on RAN2's further progress.

On Q13, based on company comments, it seems a new behaviour needs to be defined for gNB-DU, i.e., DU maintains the MC context, providing the PTM config, meanwhile suspending data transmission. However, the detailed behavior needs further RAN2 inputs that is being discussed in RAN2 121-bis-e meeting.

Whether gNB-CU notifies gNB-DU of multicast session states change is pending on RAN2 progress.
Q3: Please provide your comments to the text above, if any.

	Company
	Comment

	Huawei
	ok

	Nokia
	NOK for first bullet on session activation in NGAP group paging. Group paging should not be used for session release and SA2 is discussing this in parallel. Suggest to wait SA2 conclusion.
OK for the other two bullets.

	CATT
	OK

	ZTE
	OK.

Not sure about SA2's progress, but the group paging for session release has been there for a long time. 

// This is not a good sign, are we really losing faith in SA2?

	Ericsson
	Too early for 1st bullet, not ok. No items left to be put up for agreement, in our view.

	Huawei2
	2) and 3) are FFSs should be blue text.

	Samsung
	Not OK for the agreement 1. 

For agreement 2 and 3, maybe we don’t need to put these FFS. People can bring contributions before RAN2 have conclusion. 



	Qualcomm
	For 1) we can wait for SA2 discussion. For 2) and 3), we can continue discussion by keeping in Blue Color as well.

	Lenovo
	For 1), basically OK. we agree that an indication is needed anyway. But the definition of the new indication is still not clear in RAN2.

2) &3) OK.

	CMCC
	For 1) is OK, 2) or 3) we think should put FFS since these points are not fully discussed in this meeting.


 HO Procedure
Moderator's observation:

there is no consensus on whether any enhancement is needed for the scenario itself, therefore it is impossible to have a solution.
It is recommended to have companies to confirm the scenarios first:

To be continued: RAN3 to confirm the following HO scenario and whether any enhancement is needed:

- an RRC_CONNECTED UE only receiving the multicast session in the source cell, that is about to be HO'd to a congested target cell which has established the MBS session and RRC_INACTIVE reception is enabled.
Q4: Please provide your comments to the text above, if any.

	Company
	Comment

	Huawei
	ok

	Nokia
	OK

	CATT
	OK

	ZTE
	OK

	Ericsson
	Not ok to have this “to be continued” minuted.

	Samsung
	We don’t forbid any HO scenarios so far. Maybe just mark the FFS to the “enhancement” part. 

	Qualcomm
	OK

	Lenovo
	We are not convinced by the scenario. We assumed at least one unicast PDU session should be existed for an UE in RRC_CONNECTED.

	CMCC
	OK


 Network awareness of UE distribution

Observation:

all companies except one support such awareness with enhancements. While other companies suggest network can do it by existing technique, or limiting the area. Companies also show they are not convinced on the necessity to do any enhancement.
Therefore, it is suggested:

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

Q5: Please provide your comments to the text above, if any.

	Company
	Comment

	Huawei
	ok

	Nokia
	NOK

We acknowledge that there is no agreement on having an enhancement, but as a general rule in 3GPP, one cannot take an agreement in “green” on a “negative” sentence since you don’t know if next meeting a company brings a contribution with a new point showing the necessity of a feature. Therefore, if in this case there cannot be agreement on any enhancement, just let it be. No agreement but also nothing to capture in “green”. This is contribution driven.

	CATT
	OK

	ZTE
	OK.
Also OK not having this negative agreement. 
// I don’t think it is a general rule not agree on something negative. We do have one above with Nokia’s support. It is some kind of consensus too even it is a negative one.

	Ericsson
	Many proposals in this summary document put up for “agreement” (in green colour) shouldn’t be agreed as such. I would suggest to not propose the above during the online session.

	Samsung
	OK actually. But also OK if people don’t want it.

	Qualcomm
	OK, but we are fine not to capture as well.

	Lenovo
	OK.

	CMCC
	OK but, we are fine not to capture this conclusion


 TPs to 38.300 and 38.401
Moderator suggests working on the stage 2 TP based on the following tdoc, based on existing agreement:

TP to 38.300, based on R3-231284
TP to 38.401, based on R3-231253
Q6: Please provide your comments to the text above, if any.

	Company
	Comment

	Nokia
	Ok. 

	CATT
	OK.And propose to simplify the TP to 38.300 based on the agreement reached in this meeting.

	ZTE
	OK

	Ericsson
	Ok for 1253, please note that there is a stupid but obvious to correct typo in §7.7.1

For 1284, it might be up to Nokia to contact the 38.300 rapporteur, but just say that 38.300 already contains chapters on “Configuration” and “Reception of MBS Multicast data” which effectively talks about RRC_CONNECTED to be “only” state (see 16.10.5.2/4). We think that this chapter will certainly need to be updated as suggested in 1253, but from a RAN3 point of view we are also available to accept comments suggesting this to be left to RAN2.
But then a lot of 1284 should not be there or at least coordinated with the Nokia 38.300 rapporteur. Then CATT of course has a valid point in stating that only agreed items should be included, which sounds like we need a second round.
Looking at the TP 1284 again, it doesn’t seem much, if any, can be agreed on it.

	Nokia2
	The way we worked for MBS release 17 is that RAN3 worked on its baseline CR and RAN2 also, and then the merge is done at the end.

	Samsung
	Agree with CATT. Can make the TP to include the agreements.

	Qualcomm
	Same comment as CATT.

	CMCC
	OK


 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], [4], [6],[7])
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, 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

	Nokia
	Option 1 is the option aligned with SA2 outcome after one year of comparison of options, as it can be seen from the conclusion of the TR 23.700-47 v18.0 as follows:

The following conclusions is proposed for KI#1:

-
It is possible to keep some UEs within the same MBS session in RRC_CONNECTED and some in RRC_INACTIVE state. NG-RAN nodes take the responsibility to determine (e.g. during congestion) which UE(s) within an MBS multicast session will be moved from CM-CONNECTED with RRC CONNECTED to CM-CONNECTED with RRC Inactive state and still receive MBS session data.

-
The 5GC provides information about the MBS session as specified for Rel-17 and may provide additional assistance information to help NG-RAN to determine whether to apply delivery enabling reception by UEs in RRC_Inactive state for an MBS session and which UE(s) to be moved to RRC Inactive state.

-
The assistance information may include recommendations whether to enable delivery for reception in RRC_Inactive state for an MBS session and information about UEs that should preferably be kept in RRC_Connected state, i.e. the MBS session level and UE level MBS assistance information, and may be provided by the AF to 5GC and then to NG-RAN.

Actually, in SA2 still last week when the topic was discussed again, only one company supported option 2 which is [3]. Company [11] at last week conference call in SA2 supported option 1 and not option 2.

Besides, according to submitted papers, the companies [1], [4], [6], [7] support option 1.

	ZTE
	On the one hand, we did not find any previous case in the spec that 5GC is able to make any direct suggestion UE's RRC state. It is all about parameters that help gNB make better decision on RRC states, e.g., please check "Core Network Assistance Information for RRC INACTIVE IE".
On the other hand, we find it hard to implement for such an IE based on option 2. The "preferential treatment" is vague.
We suggest LS to SA2 on above finding, and looking for a resolution that is more reasonable.

	Huawei
	Option 1.

In case still no consensus in this meeting, we prefer to define the MBS Assistance Information IE as shown in the TP of R3-231398 as follows:
9.3.1.xxx
MBS Assistance Information

This IE provides the MBS Assistance Information as defined in TS 23.247 [44].

IE/Group Name

Presence

Range

IE type and reference

Semantics description

MBS Assistance Information
M
ENUMERATED (true, …)


	NEC
	Option 1

This is how SA2 define this IE. 

	Qualcomm
	Option 1 is clear. It does not put any restriction on any type of gNB implementation. 
We do not see need of unnecessary LSes to SA2.

	Lenovo
	No very strong view. Anyway, the MBS Assistance Information should be only for recommendation and not limit gNB’s implementation.

	Samsung
	We can just refer to 23.247 and only describe the NG-RAN behavior. i.e. Option 3.

	CMCC
	No strong view. We hope that send a LS to SA2 telling them the divergent understanding from RAN3 and the consensus already made by RAN3. 

	Ericsson
	As the current definition of the MBS Assistance Information is formulated only in terms of RAN internal characteristics, it is justified to question the relevance and appropriateness of the definition, especially in light of the work-split between RAN and CN, which does not foresee the CN to actually have a say on RRC states, but only to assist RAN in deciding the state.

If the argument repeatedly brought forward concentrates on the fact that SA2 discussed about RAN internal properties without realizing that this is (yet another) transgression of the Terms of Reference, then, on the one hand side we pity SA2 and their experts for not having realized it, but on the other hand side we cannot help rebuking and correcting it. Further, one year of discussing without RAN3 being able to take part in this discussion process is also a clear sign that from a 3GPP management point of view something went completely wrong.

And, last not least, such definition, so small and meaningless you may find it compared to more important things currently going on in our world, represents a clear change of 5GS system design principles, which, we cannot repeat it often enough, would require consensus, which, unfortunately for some companies, is not given. Such decision is not a matter of majority, and I would have expected at least the SA2 chair (or any other senior delegate) to clearly point out that fact.


 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

	Nokia
	Agree.

	CATT
	Agree.

	ZTE
	Not sure, another option is to follow the legacy framework for "Core Network Assistance Information for RRC INACTIVE IE", which is done by UE Context Management procedure. 

We are confused by SA2's decision that letting SMF provide an AMF related IE. // AMF = Access and Mobility Management Function.

	Huawei
	Agree

	NEC
	Agree 

	Qualcomm
	Agree

	Lenovo
	Agree

	Samsung
	Maybe can see the stage 3 after. 

	CMCC
	Agree

	Ericsson
	There can be something done like that, if the agreement is to re-formulate the semantics w/o directly referring to RAN internal properties. Otherwise, we rather suggest to put this question on hold.


 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

	Nokia
	Yes. This is also the current assumption in SA2.

	CATT
	Yes.

	ZTE
	Same as Q2.

	Huawei
	Yes, and we propose to include it in the XnAP: MBS Session Information List IE, then it will be provided in both Handover procedure and Retrieve UE Context Procedure.

	NEC
	Yes 

	Qualcomm
	Yes

	Lenovo
	Yes, we propose , the new MBS Assistance Information IE is introduced in the MBS Session Information List IE for Xn handover and UE Context Retrieval

	Samsung
	Yes

	CMCC
	Yes

	Ericsson
	There can be something done like that, if the agreement is to re-formulate the semantics w/o directly referring to RAN internal properties. Otherwise, we rather suggest to put this question on hold.


 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

	Nokia
	Option 1

	CATT
	Option 1.

	ZTE
	Option 2 seems a more reasonable solution: "gNB-DU is the entity to take care of radio resource allocation"

	Huawei
	Option 1. 
The gNB-CU is the node which makes decision on moving the UE to RRC_Inactive, and it is aware of the congestion status of the radio via e.g. Resource Status Reporting procedure., 

	NEC
	Option 1

	Qualcomm
	Option 1 (DU does not maintain RRC states of UE)

	Lenovo
	Option 1, the gNB-CU is responsible for RRC state management.

	Samsung
	Option 1

	CMCC
	Option 1

	Ericsson
	In NG-RAN, gNB-CU always was, is and will be the entity to decide the RRC state, not the gNB-DU and for sure not the 5GC  (the latter one, as we gather, doesn’t seem to be a well acknowledged fact to all).


 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

	Nokia
	Option 1: add a CU to DU RRC Information IE in multicast associated F1 signaling (similar to the one in broadcast).

	CATT
	Option 1.

	ZTE
	Option 1, detailed signaling FFS.

	Huawei
	Option 1

	NEC
	Option 1

	Qualcomm
	Option 1

	Lenovo
	Option 1. For example:
Introduce a Multicast CU to DU RRC Information which at least includes the PDCP configuration of a MRB in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.

Introduce a ‘multicast MCCH indication’ indication with codepoints ‘start’ and ‘stop’ in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.

	Samsung
	Option 1

	CMCC
	Option 1

	Ericsson
	This question is dependent on RAN2 discussions regarding ptm configuration applicable for UEs in RRC_INACTIVE, which has not come to a proper end yet.

We suggest to put this question on hold until further notice from RAN2.


 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

	Nokia
	If dedicated signaling is used the option 1 applies.

	CATT
	No very strong opinion while have slight preference on option 1

	ZTE
	FFS. We may need to dig deeper by considering the case of deactivated session, and RAN2's assumption that such config in RRCRelease is the same or different from the one in MCCH. For now it seems not clear enough. Frankly speaking, we are not so optimistic to the agreement made by RAN2 which is fully of inconsistencies.

	Huawei
	Option 2.

The PTM configurations of the same MBS Session for different UEs are the same, asking the gNB-DU to provide latest PTM configuration before release each UE to RRC_Inactive is not efficient and unnecessary.

	NEC
	Prefer option 1

	Qualcomm
	We are fine with either option 1 or 2. 

For dedicated signaling approach, we prefer option 1.

	Lenovo
	FFS. Both options seem fine. But we would like to have more thinking on the detailed impact.

	Samsung
	Currently slightly prefer option 1. But may need further study.

	CMCC
	Postpone the discussion of this topic.

	Ericsson
	As for the question before, we still see dependency on RAN2 discussions, which didn’t come to a proper end yet. Only when we have the full picture available we should start talking about signalling options and not make pre-mature decisions.

We do acknowledge the fact that RAN2 agreed to allow a kind of “PTM pre-configuration” of UEs by means RRCRelease.


 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

	Nokia
	Option 1 seems ok.

	CATT
	Option 1 is aligned with the case of broadcast.

	ZTE
	Option 1

	Huawei
	Option 1

	NEC
	Option 1

	Qualcomm
	Option 1

	Lenovo
	Option 1

	Samsung
	Option 1

	CMCC
	Option 1

	Ericsson
	This question is dependent on RAN2 discussions regarding MCCH details.

We suggest to put this question on hold until further notice from RAN2.


 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

	Nokia
	Agree.

Proposal [4] suggests that a gNB 1 indicates to a neighbor gNB2 if it has started the “delivery in RRC inactive state” mode in one gNB1 cell neighboring gNB2 so that gNB2 can prepare and anticipate the possible mobility of some RRC inactive UEs into gNB2 (i.e. fetch MBS context and setup shared N3). Otherwise, the past RAN2/3 agreement that “it should be possible for RRC inactive UE changing cell to continue receiving the multicast while keeping RRC inactive” cannot be correctly fulfilled.  

There is no session management between gNB and 5GC since it is Xn related. There is also no Request to setup resources in another gNB i.e. just a notification.

	ZTE
	seems not needed.

1. this may introduce extra signaling complexity in Xn, and even session management between gNB and 5GC.

2. Without the enhancement, it still works well and fits into RAN2's assumption that the service might not be provided at all in the re-selected cell.

	Huawei
	Ok for the first sentence, no for the second one.
We agree that we can exchange TMGIs over Xn about the ongoing MBS services, e.g. in per cell granularity, or during handover procedure in a per UE granularity.

But we do not see the need for a gNB to establish a multicast service just because neighbor gNBs is providing this service over the radio, this will make multicast looks like broadcast and therefore it is not preferred.

	NEC
	Agree

	Qualcomm
	Agree for 1st part. For Inter gNB case, it is not needed and is inline with RAN2 agreement. For Intra gNB case, whether to provide PTM configuration of neighbor cells is still FFS and RAN3 can discuss based on RAN2 outcome.

	Lenovo
	No. the benefits of the solution is very limited compare to the complexity

	Samsung
	No strong view on the first part. Just concern about the signaling load in Xn. If can exchange the TMGI list, maybe one step further, can exchange PTM configuration which is not agreed before.

No for second part.

	CMCC
	Agree for 1st part.

	Ericsson
	RAN2 agreed that UEs are not configured with ptm configurations of neighbouring cells outside a gNB. Whether UEs can be configured with intra-gNB neighbouring cells’ ptm configurations is still to be decided.

As for BC in Rel-17, we are not convinced of the merits of Xn signalling, also because we would like to see, especially for inter-gNB mobility, to apply connected mode mobility as a baseline, while not optimizing the cases where such is not possible.


 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

	Nokia
	Agree. As per RAN2 agreement.

	CATT
	Same view as Nokia.

	ZTE
	Agree.

	Huawei
	Agree

	NEC
	Agree

	Qualcomm
	OK

	Lenovo
	Agree

	Samsung
	Ok. RAN2 agreed no exchange of PTM configuration. 

	CMCC
	Agree

	Ericsson
	Agree


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

	Nokia
	Agree for intra-gNB. For intra-gNB, this does not require any Xn exchange and is beneficial: by knowing PTM configuration of neighbor cells in advance the UE can ensure full service continuity by decoding the multicast data immediately in the new cell while reading MCCH in parallel.  

	CATT
	We prefer waiting for RAN2.

	ZTE
	We prefer waiting for RAN2.

	Huawei
	As the source of [7], we think RAN3 need to further discuss this, and it is better to wait for RAN2 decision on whether intra CU inter DU case needs to be considered.

	NEC
	We prefer waiting for RAN2.

	Qualcomm
	We can wait for RAN2 outcome.

	Lenovo
	We prefer waiting for RAN2. But whether and how to support multicast neighbour cell list is still under discussion in RAN2. RAN3 should wait for RAN2’s progress on detailed information of multicast NCL in F1-AP.

	Samsung
	Can wait.

	CMCC
	Prefer waiting for RAN2.

	Ericsson
	This needs to await further RAN2 results


 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

	Nokia
	No. Suggest to wait for SA2 conclusion. 

	CATT
	Yes. Two technical reasons are shown in [9] and they seems more suitable to be discussed in RAN3 rather than SA2.

	ZTE
	Suggest to wait for SA2 conclusion if the discussion is open there. 

it seems this ambiguity is from the signaling on NGAP, e.g., various signaling to indicate session states from 5GC.

	Huawei
	Yes, gNB needs to get such information. 

	NEC
	Yes, gNB needs to get such information.

	Qualcomm
	Yes, 5GC need to indicate to RAN about MBS Session activation. Based on this, RAN can use RRC Group Paging message to alert UEs and UEs in RRC_INACTIVE state may continue to remain in RRC_INACTIVE state based on per TMGI indication provided in Group Paging message.

	Lenovo
	Yes.

	Samsung
	It is related whether Uu mechanism support this and also SA2 is discussing it. Not urgent to make decision.

	CMCC
	Yes

	Ericsson
	Q-overflow, please reduce the number of Questions in the summary documents.
No.

Group paging is not used for session release.

Suggest to wait for RAN2 discussions.


 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

	Nokia
	OK. 

	CATT
	No.We think the Xn/F1 imapct should be aligned with Q11.

	ZTE
	Agree.

	Huawei
	ok

	NEC
	Ok

	Qualcomm
	OK

	Lenovo
	Agree

	Samsung
	Ok

	CMCC
	OK

	Ericsson
	Yes, they are.


 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

	Nokia
	Wait RAN2 progress: According to moderator’s comment on Q12: “Moderator suggests on the notification of session states change and its impacts to network interfaces, RAN3 waits for RAN2's further progress” so we can wait RAN2 how UE gets aware of session is inactive over the air.

	CATT
	Wait RAN2 progress

	ZTE
	Not essential, but we can wait for RAN2.
Paging, on protocol stack, is between UE and gNB on RRC level. It could be transparent to gNB-DU.

	Huawei
	Ok to wait for RAN2.

	NEC
	Wait RAN2 progress

	Qualcomm
	Lets wait for RAN2 discussion

	Lenovo
	How to inform multicast session deactivation for a RRC_INACTIVE UE is pending to RAN2’s discussion.

	Samsung
	Ok to wait.

	CMCC
	Wait RAN2 progress

	Ericsson
	If we want to allow UEs being configured with MRB resources during inactive mc sessions (an assumption some of you made also for Rel-17 recently, like Ericsson last year) then the DU would need to have a MC Session Context established and we see the necessity that the session state needs to be provided.


 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

	Nokia
	Yes. 

We note in [4] that contrary to certain papers, RAN2 did not exclude sending the PTM configuration in HO command since RAN2 did not consider the handover case so far. At least some mechanism is necessary to avoid further loading of the target cell if possible. 

	CATT
	We think RAN3 needs to discuss on whether the scenario should be addressed or not.

Even if the issue is confirmed, we think there may be another way to resolve the issue i.e. NG-RAN node exchange the ongoing multicast service via non UE associated procedure and the source NG-RAN node could decide whether to move the UE to RRC-Inactive state or not based on that information.

	ZTE
	Not needed for either options.

# solution [4] this is a RAN2 issue, i.e., whether network is allowed to send UE directly to RRC_INACTIVE and continue the multicast reception by another gNB, i.e., encapsulating an RRCRelease inside another RRCRelease message..
# solution [7], not sure if it helps:
- if service is not ongoing, what should network do?

- if service is ongoing, release UE to RRC_INACTIVE is like gambling. one never know where UE would go.

also, if this is an indeed an MCPTT service, UE access shall be accepted with an high priority. not sure whether this will happen.

	Huawei
	Yes.

As the source of [7], we would like to clarify that the source moves the UE to inactive after Handover failure, the UE will perform cell re-selection, and if the UE moves to the target that the service is ongoing for inactive UEs, the UE can continue receiving the data in RRC_Inactive state, and if the UE moves to a new cell in which the service is not ongoing, the UE has to resume.

	NEC
	Agree with ZTE that no need for either options. 

	Qualcomm
	Yes, this is helpful and needs RAN2 discussion as well.

	Lenovo
	No, we think that it is more proper for the source gNB directly sends the UE to RRC_INACTIVE in the source cell if there is no suitable cell for handover. And RAN2 also agreed that 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. This means that such enhancement is not aligned with RAN2’s agreement.

	Samsung
	Not sure about the scenario. It is MC, the resource is shared. Even the target is congested, the target can first accept the handover request and then move the UE into inactive.

	CMCC
	RAN3 should knock down the scenario first and then discuss the signaling enhancement over Xn.

	Ericsson
	Premature optimization is the cardinal sin of over-motivated engineers, especially when the typical case didn’t see an acceptable robust solution.
In general, for “normal” congestion situations, each gNB should still have sufficient resources reserved for connected mobility (which can be achieved by moving UEs to inactive are even pre-empting along priorities). Anything that goes beyond that “normal” congestion is not worth of optimizing, in our view.


 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

	Nokia
	The “strategical paging” of [11] cannot guarantee how many will suddenly get connected and has therefore some danger of worsening the congestion. It also increases signaling. It is therefore suggested to continue looking at alternative solutions enabling RRC_INACTIVE UEs distribution awareness which would avoid the two drawbacks mentioned above.

	CATT
	Agree.

	ZTE
	Agree.

	Huawei
	Agree

	NEC
	Agree 

	Qualcomm
	Agree. gNB is not expected to keep all UEs in RRC_INACTIVE state and based on loading , gNB may keep some UEs in RRC-CONNECTED state and some UEs in RRC_INACTIVE state.

	Lenovo
	Agree

	Samsung
	Agree

	CMCC
	Agree

	Ericsson
	Agree, anything else would be too speculative or beyond the assumed applicability of RRC_INACTIVE reception of mc data. 


 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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