
3GPP TSG-RAN WG2 Meeting #112-e
R2-2011022
Electronic, 02nd – 13th November 2020
Agenda item:
8.1.1
Source: 
Huawei
Title: 
Summary of [AT112-e][036][MBS] SA2 LS on MBS
Document for:
Discussion and Decision
1. Introduction

This document is for the following offline discussion.

· [AT112-e][036][MBS] SA2 LS on MBS (Huawei)


Scope: Treat R2-2008755, and related contributions. While not overlapping with already done email discussions, collect comments and reply proposals for the questions asked by SA2 and identify easy agreements / options with some support.  


Intended outcome: Report, to be treated on-line Friday Nov 6


Deadline: Nov 6

The relevant contributions submitted to RAN2#112-e meeting on the SA2 reply LS include: 

R2-2008755
LS on RAN impact of FS_5MBS Study (S2-2006044; contact: Huawei)
SA2
LS in
Rel-17
FS_5MBS, NR_MBS-Core
To:SA, RAN, RAN2, RAN3

R2-2008751
Reply LS on RAN impact of FS_5MBS Study (RP-202086; contact: Huawei)
RAN
LS in
Rel-17
FS_5MBS, NR_MBS-Core
To:SA, SA2
Cc:RAN2, RAN3

R2-2008768
Reply LS on RAN impact of FS_5MBS Study (SP-200884; contact: Huawei)
SA
LS in
Rel-17
FS_5MBS, NR_MBS-Core
To:RAN, SA2
Cc:RAN2, RAN3

R2-2009335
Discussion on SA2 LS on RAN impact of FS_5MBS Study
Huawei, HiSilicon
discussion
Rel-17
NR_MBS-Core

R2-2009336
Draft reply LS to SA2 on RAN impact of FS_5MBS Study
Huawei, HiSilicon
LS out
Rel-17
NR_MBS-Core
To:SA, SA2, RAN3
Cc:RAN

R2-2009822
draft_Reply LS on RAN impact of FS_5MBS Study
ZTE, Sanechips
LS out
Rel-17
To:SA2, RAN3

R2-2009954
SA2 questions about RRC state transitions for multicast
Ericsson
discussion
Rel-17
NR_MBS-Core

R2-2009196
MBS L2 Architecture, user plane and control plane
Intel Corporation
discussion
Rel-17
NR_MBS-Core

R2-2008791
Discussion on Requirement and Architecture of MBS
CATT
discussion
Rel-17
NR_MBS-Core

2. Discussion
2.1 Issues on RRC states for Multicast reception

The related description and questions in the SA2 LS are:

	1. There are different proposals how to handle the CM-IDLE/CM-CONNECTED state transitions:
a. UE within a  multicast MBS session shall stay in CM-CONNECTED state,

b. UE can receive data of a multicast MBS session also while in CM-IDLE state.
…


First, it should be noted that the proposals are about the multicast solution (i.e. not for the broadcast solution) defined in SA2. 

The multicast solution is characterized by:

· a multicast MBS session; and

· the UE joining procedure in 3GPP networks.

So the 3GPP network is aware of which UEs are receiving the MBS service and will establish the multicast MBS sessions towards only the serving gNBs of these UEs. 

The broadcast solution is characterized by:

· a broadcast MBS session; and

· No UE joining procedure defined in 3GPP networks (there can be UE joining procedures in the application layer).

So it is the application server to decide the broadcast area and indicate to the 3GPP network to broadcast the content in these areas, i.e. indicate the relevant gNBs/cells. In this sense, the LTE solutions including MBSFN and SC-PTM can be all seen as broadcast solutions from 3GPP perspective.

The email discussion in Post111-e906 MBS Idle mode support has discussed the RRC states for “multicast services”, but companies may have different understandings on the terminology of “multicast services”, e.g. whether it is from application layer point of view or from 3GPP point of view, and whether the broadcast solution defined by 3GPP can be used for the “multicast service”, e.g. services with low reliability requirement. 

Therefore, in this offline email, we would like to further collect views from companies to clarify this point.

Question 0: Do you agree with the understanding that the terminologies of multicast MBS session and broadcast MBS session are defined from 3GPP network point of view, and it is NOT directly mapped to “multicast services” or “broadcast services” in application layer, e.g. a groupcast service in application layer can be mapped to a broadcast session in 3GPP networks?

	Company
	RRC state(s)
	Comments

	Huawei, HiSilicon
	Yes
	An example is that in LTE, the group call for public safety, which is a multicast service in application layer, can be delivered via LTE SC-PTM which is a broadcast solution defined in 3GPP.

	Xiaomi
	Yes
	Agree with Huawei that the LTE SC-PTM solution which is broadcast can also support the group communication.

	MediaTek
	Yes
	

	QC
	Yes
	Broadcast vs Multicast is 3GPP transport method.  Based on service requirements, QoS support and target UEs, transport mechanism can be choosen. Same view as Huawei.

	Futurewei
	Yes
	Terminologies should help guide clear and distinct 3GPP specifications.

	Ericsson
	Yes
	We agree with the description of the multicast/broadcast solution above. What applications/services run on top of that will be a decision of the operators eventually. 

	CATT
	Yes but the mapping between multicast session and multicast services need to confirm with SA2 
	We agree multicast MBS session and broadcast MBS session are defined from 3GPP network point of view.
But we are not sure if there is direct mapping between multicast session and multicast service, it seems there is a direct mapping between them,according to 23.757,

“Multicast session: A session to deliver the multicast communication service.”
So maybe we need further clarification on this from SA2.

	ZTE
	Yes
	This is a good chance to clarify things. We basically agree with moderator’s summary and have two more concerns:

- not a huge difference, but let us be aligned with SA2 (TR 23.757/3.1 Terms) once and for all. They are “Multicast session” and “Broadcast session”, rather than “multicast MBS session” and “broadcast MBS session”.

- suggestion of WA: the term of  “Multicast session” and “Broadcast session” apply in RAN (as well). In last meeting is was questioned that a “Multicast session” from core network perspective might be of no difference from “Broadcast session” from access network perspective. This might be true depending on SA2 design, however there will be difference from RAN perspective anyway, e.g., “Multicast session” will be associated with a list of UE in RAN. Therefore, a clear definition is also needed in RAN as well.

	LGE
	Yes, but
	We also think further clarification on multicast session and broadcast session is needed from SA2. For instance, some companies strongly believe that the multicast session requires relatively high reliability and QoS, as compared to broadcast session. We are not sure this is the right understanding.

	vivo
	Yes
	It is also our understanding that the multicast/broadcast session is defined from 3GPP network point of view, which is independent of the properties of APP layer service. Another example is that the APP layer broadcast service can be mapped into the multicast session as long as the UE is required to subscribe to the MBS service.  

	Nokia
	Yes
	

	OPPO
	Yes 
	We think we should also clarify the multicast and broadcast are defined from service point of view or from air interface point of view.

	Lenovo and Motorola Mobility
	See comment
	We agree with how “multicast solution” and “broadcast solution” are defined as in the above text. Whether “broadcast solution” can be used for “multicast service” is on the other hand upon SA2, i.e. how SA2 defines “multicast service”. 

	Samsung
	No
	We would like to point out that free-to-air is out of scope. 

“No joining procedure” here means “no joining to multicast group”. It does not mean that UE does not enter RRC connected. For instance, UE may need to acquire security configuration for broadcast services, depending on MBS security. Another example could be that UE acquires a basic set of MBS configurations to receive the broadcast service in either RRC_CONNCTED or RRC_IDLE/INACTIVE. 

In short, “No UE joining procedure to multicast group in 3GPP networks” will be correct.

	Kyocera
	Yes
	We agree with Huawei and QC. 

	Intel
	See comments
	From our understanding, service mapping to session is not RAN2 scope, we can further check with SA2’s input. From RAN perspective, we should focus on solutions to different RRC states over PTP/PTM.
In conclusion, for the reply to SA2, “UE within a multicast MBS session can stay in RRC_CONNECTED/INACTIVE/IDLE states, a.k.a. CM-CONNECTED and CM-IDLE state.
UE can receive data of a multicast MBS session also while in CM-IDLE state.”

	Apple
	Yes
	Broadcast and multicast are just the transmission solutions, and both solutions can be used for multicast/broadcast service transmission. 

The mapping modle is similar as that both PTP or PTM transmission  can be used for  the shared MBMS delivery. 


Summary:

17 companies have provided their views, which are summarized below:

Yes (including “Yes, but…”): 14 out of 17

See comments: 2 out of 17, who are basically suggesting to confirm with SA2.
No: 1 out of 17, who is actually arguing the definition of join procedure.
In the comments, it was suggested to use “multicast session”/”broadcast session” instead of “multicast MBS session”/”broadcast MBS session”. 

Some suggested to confirm the understanding with SA2.

Proposal 1: It is RAN2’s understanding that the terminologies of multicast session and broadcast session are defined from 3GPP network point of view, and it is NOT directly mapped to “multicast services” or “broadcast services” in the application layer, e.g. a multicast/groupcast service in the application layer can be mapped to a broadcast session in 3GPP networks. This understanding can be confirmed by SA2.
Question 1: In the multicast solution (in contrast to the broadcast solution), in which RRC state(s) should the UE be able to receive multicast MBS session data?

	Company
	RRC state(s)
	Comments

	Huawei, HiSilicon
	RRC_CONNECTED
	The concept of the “multicast solution” is very similar to the Unicast solution, in the sense that the 3GPP network is fully aware of which UEs are receiving the services, and establishes the unicast PDU session or multicast MBS session only towards these UEs. Different from the broadcast solution which is cell-oriented, the multicast/unicast solutions are all UE-oriented.

Therefore, we would like to reuse as much as possible the unicast concept for the multicast solution, i.e. the reception of the service is only in RRC_CONNECTED state.

	Xiaomi
	RRC_CONNECTED
	If the UE is released to CM_IDLE, it seems that the RAN1 is not be able to keep the UE context, and the UE would have to be pushed to RRC_IDLE. Then when the UE transits from RRC_IDLE to RRC_CONNECTED, the gNB would need to coordinate with the CN to get the UE context for multicast service.

For the CM_CONNECTED, the UE can be in RRC_CONNECTED or RRC_INACTIVE. However supporting RRC_INACTIVE MBS reception for multicast service seems not very essential and brings more specification efforts.

	MediaTek
	RRC_CONNECTED
	Agree with Huawei. We can use broadcast to reach Inactive/Idle mode UE when needed. 

	QC
	RRC_CONNECTED
	Agree with Huawei comments. In addition, Multicast is mainly intented to deliver same data to a group of UEs with high reliability (i.e Multicast reliability should be same as Unicast reliability) and deliver in radio efficient manner. High reliability can only be provided for UEs in RRC_CONNECTED state and low reliability services can be delivered by using Broadcast mode in all RRC states.

	Futurewei
	RRC_CONNECTED
	Similar to the support of unicast data.

	Ericsson
	RRC_CONNECTED

RRC_INACTIVE

RRC_IDLE
	We agree with the comments provided above that connected is the preferred state to receive multicast, because connected mode can provide good reliability, QoS, service continuity and NW efficiency. But there can be cases where the required number of multicast users cannot be supported in connected mode (e.g. in exceptional cases with public safety), i.e. when there is congestion. In such cases we may need to contiue the multicast reception for some UEs also in inactive (or idle) reusing the connected PTM configuration. The UEs that are stationary and in good coverage conditions can be released to idle/inactive to relieve the congestion. Those UEs will still receive a good multicast reception in idle/inactive. In case the UE roams into bad coverage the UE should return to connected mode, i.e. the congestion is locally handled in the cell, i.e. no CN impact. 

	CATT
	RRC_CONNECTED
or RRC_INACTIVE/RRC_IDLE
	we consider this issue from service requirement perspective and design complexity perspective respectively,

1. From SA2 spec,the only difference between multicast and broadcast is that UE need to join the multicast session for multicast service. We can not make assumption in RAN2 that multicast is only for  high reliability services and then conclude that  multicast session is only suitable to be transmitted in connected mode.

2.if the concern is the design complexity to support multicast reception in idle/inactive mode, we can put a FFS on support low reliability multicast in idle if there is really complexity issues identified in R17.

Moreover,whether the network has the capacity to accomdate a large number of multicast UEs in connected mode is also to be considered.

	ZTE
	RRC_CONNECTED, RRC_INACTIVE, maybe RRC_IDLE
	No doubt RRC_CONNECTED shall be supported.

For UE in RRC_INACTIVE, it is in CM-CONNECTED state and addressable by core network, since the UE context is maintained (in RAN and between RAN node/CN). 

- it was agreed as majority consensus in “Email Discussion Post111-e906 MBS Idle mode support” that “Reception of some multicast services (e.g.,multicast services with low reliability requirement) is supported in idle/ inactive mode.”

- RAN node decides if UE is released to RRC_INACTIVE for a variety of reasons: network load/resource availability, UE activity (especially the uplink), QoS requirement. For Multicast session cases, it is beneficial to enable the network to release UE who is associated with Multicast session with lower reliability requirement., to reduce the network load, to support large number of receiving UE, and to resume UE when uplink is needed with low control plane latency (as required in TR 23.774, Study on mission critical services over 5G multicast‑broadcast system). 

Therefore, it is beneficial to support Multicast session data reception for UE in RRC_INACTIVE, to provide a truly scalable solution from 3GPP.

For UE in RRC_IDLE, it was supported in UMTS by broadcasting the service data in the region characterized by the list of per UE RA (routing area of UE). However, it might not be resource efficient if the RA is large and UE number is low. This is the legacy solution and it might be worth having a look by WGs (e.g., RAN2/3 and SA2)

	LGE
	RRC_CONNECTED

RRC_INACTIVE

RRC_IDLE
	We don’t think all multicast sessions require high reliability or QoS, and the same RAN solution can be applied to broadcast and multicast with low QoS requirement. If the UE feedback for re-transmission is not required for an multicast session, the UE doesn’t need to keep the RRC connection to receive the multicast session after the session join.

	vivo
	RRC_CONNECTED or

RRC_INACTIVE or

RRC_IDLE
	It is not clear what does it mean by the terminology multicast solution? 
According to the background part, from SA2 perspective, this terminology means that a joining procedure is needed for receiving data from the multicast session. Based on this understanding, our answer to this question is RRC CONNECTED/INACTIVE/IDLE as per the WID and proposals from the #906 email discussion.

On the other hand, in Huawei’s response, it seems that the multicast solution is referred to as unicast (e.g. PTP) transmission for the multicast session. In this sense, we think only the UE in RRC_CONNECTED can receive the multicast MBS session data.

	Nokia
	RRC_CONNECTED
	Agree with Huawei.

	OPPO
	RRC_CONNECTED
	At least in R17, we should focus on the high Qos requirements and HARQ feedback is necessary for the MBS. Otherwise, broadcast solution is enough.

	Lenovo and Motorola Mobility
	RRC_CONNECTED,

RRC_INACTIVE,

RRC_IDLE
	RRC_CONNECTED: For sure UE can receive “multicast solution” service when in RRC_CONNECTED. 

RRC_INACTIVE: UE shall still be able to receive “multicast solution” that does not require high reliability. Besides, since UE context is stored in gNB, gNB can understand whether the UE is still in the MBS session or not. 

RRC_IDLE: UE shall still be able to receive “multicast solution” that does not require high reliability. MBS subscription information is stored in CN, and UE must enter RRC_CONNECTED to send LEAVING message to CN, if needed.   

Overall, we believe this issue highly depends on the service QoS requirement and how MBS session is managed in realisitic deployment. From standardization point of view, we don’t think spec should limit the options in real deployment. Besides, RAN can reuse the broadcast solution for multicast solution in RRC_INACTIVE and RRC_IDLE, so we don’t foresee heavy specification effort neither. 

	Samsung
	RRC_CONNECTED
	

	Kyocera
	RRC_CONNECTED or RRC_INACTIVE
	We think it depends on the QoS requirement of application layer. Of course, we believe the UE must be in Connected if the “PTP/PTM split bearer” is needed to satisfy a strict reliability requirement. However, for some other services or some condition (e.g., NW congestion or UE power saving), the UE may transition to INACTIVE. It’s totally up to NW implementation whether the UE is actually released. 

	Intel
	All RRC states (RRC_CONNECTED, RRC_IDLE, RRC_INACTIVE)
	MBS solution in RAN2 should focus on solutions for all RRC states, irrespective of whether it’s for multicast or broadcast. In our view, depending on service reliability requirement, multicast services can be characterized into “high reliability multicast service” and “low reliability multicast service”. For those high reliability multicast services, UE is required to go to RRC_CONNECTED to enhance reliability.  For those low reliability multicast services, UE can stay in RRC_IDLE/INACTIVE (UE in RRC_CONNECTED can also receive such service). 
And for broadcast services, it can be received by UE in RRC_CONNECTED, but it not required to be in connected (for reliability). There’s some commonality between low reliability multicast service and broadcast service, it’s not essential to be two separate solutions. Hence, RAN2 may have one solution for services for RRC_CONNECTED UE only and another solution for services for all RRC states UE, rather than one solution for multicast and another for broadcast.
Reuse unicast solution as much as possible (such as AM only for PTP) may not be able to show the benefit of using multicast in NR, such as spectral efficiency, etc. 

	Apple
	RRC_CONNECTED

RRC_INACTIVE

RRC_IDLE
	The multicast MBS sessions have different reliability requriements. 

If the MBS service has high reliability requirement, NW can provide the transmission in RRC_CONNECTED state; otherwise, NW can consider to provide the transmission in RRC_IDLE/INACTIVE state. 

	
	
	


Summary:

17 companies have provided their views which are summarized as below:

RRC_CONNECTED: 17 (out of 17) 

RRC_INACTIVE: 9 (out of 17) 

RRC_IDLE (including “maybe RRC_IDLE”): 8 (out of 17) 

It seems that for now we can only agree on RRC_CONNECTED first, and further study whether to support RRC_INACTIVE and RRC_IDLE. There is a comment that the terminology of “multicast solution” is not clear.
Proposal 2: To receive multicast session data, the UE should be in RRC_CONNECTED state.

Proposal 2a: RAN2 to discuss if the UE is allowed to receive multicast session data in RRC_INACTIVE/RRC_IDLE.
2.2 Issues on RRC states when no data ongoing for multicast MBS session

The related description and questions in the SA2 LS are:

	1. There are different proposals how to handle the CM-IDLE/CM-CONNECTED state transitions:
…

c. UEs can transition into CM-IDLE while no multicast MBS data are transmitted.

…


Even if the UE is only allowed to receive multicast data in RRC_CONNECTED state, there can be the case that there is no data ongoing for the multicast MBS session. The question is whether the UE is allowed to be released to RRC_IDLE or RRC_INACTIVE states in case of no traffic.
Q2: When there is no data ongoing for a multicast MBS session, in which RRC state(s) do you think the UE is allowed to be? 

	Company
	RRC state(s)
	Comments

	Huawei, HiSilicon
	RRC_CONNECTED/RRC_INACTIVE (preferred), or RRC_IDLE
	By reusing the concept of the unicast solution, when there is no traffic a multicast MBS session, the network is allowed to release the UE to RRC_INACTIVE or RRC_IDLE based on implementation, or even keep the UE in RRC_CONNECTED. The desired RRC state mostly depends on the service requirement, e.g. how long is the latency required for the UE to receive the service when the data arrives again.

	Xiaomi
	RRC_CONNECTED or RRC_INACTIVE
	If a MBS session is only temporarily having no data for transmission but still configured, the UE context should be kept to avoid unnccessary signaling procedures for establishing the UE context of the MBS session for the RRC_IDLE UE. Then the UE should be in RRC_CONNECTED or RRC_INACTIVE.

	MediaTek
	RRC_CONNECTED
	We did not see the need to allow the UE to keep the session but goes to RRC_IDLE or RRC_INACTIVE.   

When there is no data ongoing for multicast MBS session, the UE can still stay at DRX state of RRC_connected to maintain the session . Otherwise, UE can go to idle/Inactive mode, which means the session is released.

	QC
	RRC_CONNECTED or RRC_INACTIVE/RRC_IDLE
	Agree with Huawei.  If there is need to keep UE context in RAN, it is preferable to keep UE in RRC_INACTIVE state. Otherwise UE can go to RRC_IDLE state and some group paging mechanism can be used to trigger UEs to get into RRC_CONNECTED state when Multicast data begins.

	Futurewei
	RRC_CONNECTED, RRC_INACTIVE/RRC_IDLE
	Similar to the support of unicast data.

	Ericsson
	RRC_CONNECTED
	Our working assumption is that when the multicast session is active, the UE is actually receiving multicast data. When there is temporarily no data, the cDRX would kickin for power saving. The cDRX is a good power saving state for the UE when the multicast session is still active, but there is temporarily no data. 

We are not sure about the comparison with unicast, i.e. when the unicast data session is over, then the UE is released to idle/inactive, but when the data session is not over, the UE remains in connected mode, in our view.

In case there are frequent RRC state changes during a multicast cast session, then there will be an impact on the signalling load in both RAN and CN, which is a concern. 

One problem with going to idle is that it depends on the data inactivity timer used in the RAN, i.e. RAN and CN may have different views when it would be efficient to transit to idle.

One problem in the discussion about RRC state transitions is that we do not have a clear view on what time periods of data inactivity we are talking about. This information is needed to make a good decision.  

	CATT
	RRC_CONNECTED  RRC_INACTIVE
Or RRC_IDLE
	Agree with Huawei,it is up to network implementation.

	ZTE
	It depends.
	The question goes to who to decide “no multicast MBS data are transmitted”. 

- If it is 5GC (e.g., UPF has got an inactivity timer), there might be explicit signaling, e.g., an indication of session “suspension”. This is an SA2 issue, and UE CM state is determined by core network. RRC_IDLE is possible if UE is released to CM-IDLE.

- if it is triggered in gNB (e.g., CU-UP has got an inactivity timer), UE might be released to RRC_INACTIVE but still addressable from core network, and the reception can be resumed as the MBS session resumes. So RRC_INACTIVE is possible.

For either cases, RRC_CONNECTED is possible.

	LGE
	RRC_CONNECTED, RRC_INACTIVE/RRC_IDLE
	It is up to NW implementation to decide how to handle the RRC connection when there is no on-going data. I cannot see any reason to have special handling for the multicast session from RAN2 perspective.

	vivo
	RRC_CONNECTED or RRC_INACTIVE or RRC_IDLE
	For RRC_CONNECTED UE, there may be arrival data from its PDU session while no data ongoing for a multicast MBS session. Thus, the network will make UE stay RRC_CONNECTED in this case. 

Further, if there is no any data ongoing, we think releasing the RRC_CONNECTED UE to RRC_INACTIVE/IDLE state helps to save battery power and reduce resource overhead.

	Nokia
	Yes for RRC_CONNECTED or RRC_INACTIVE, 

FFS for RRC_IDLE


	Allowing RRC_CONNECTED and RRC_INACTIVE only would be the simplest approach. 
If limiting the allowed RRC modes to RRC_CONNECTED and RRC_INACTIVE is found not to be feasible, the supporting RRC_IDLE shall be further studied. And as RRC_IDLE requires CN paging, SA2 input would be necessary.

	OPPO
	RRC_CONNECTED or RRC_INACTIVE
	The UE may also receive eMBB service when perform MBS reception, so the UE may stay in RRC_CONNECTED for eMBB service.

If there is no service including eMBB and MBS, the UE can stay in RRC_INACTIVE and RRC_IDLE. However, consider that MBS is for multiple UE and the CP delay should lower, so it is better to make the UE enter RRC_INACTIVE and not RRC_IDLE if the UE is configured with MBS configuration.

	Lenovo and Motorola Mobility
	RRC_CONNECTED,

RRC_INACTIVE,

RRC_IDLE
	In case the UE received multicast data in RRC_CONNECTED and the UE has a parallel unicast service running, the UE stays in RRC_CONNECTED. Otherwise, it is left to network to move the UE to RRC_IDLE/RRC_INACTIVE.

	Samsung
	RRC_CONNECTED, RRC_IDLE
	1) If there is no ongoing MBS for a UE, NW can release RRC connection for the UE. It should be up to NW implementation/configuration.

2) In unicast, UE’s autonomous transition to RRC_IDLE based on data inactivity timer expiry is also supported. We can consider the similar extension to MBS.

	Kyocera
	RRC_CONNECTED, RRC_INACTIVE or RRC_IDLE
	We think the UE should be released when there is no multicast data (and no unicast data) in order to reduce UE power consumption, as same with NR unicast case. We think it’s up to NW implementation if the UE is released to INACTIVE or IDLE. 

	Intel
	All states are possible
	For high reliability multicast service, whether UE can switch to  RRC_IDLE/INACTIVE depends on 1) the latency requirement of each multicast service (as mentioned by Huawei) and 2) the session start time. Before the session start time of one MBS session, there’s no data forwarding to UEs, it is desired UE can receive SIB information from network indicating which service requires to be received in RRC_CONNECTED state. 
UE can maintain RRC_IDLE/INACTIVE for the purpose of power saving, and go to RRC_CONNECTED before the session start time.

For those MBS service indicating low reliability, UE stays in RRC_IDLE or RRC_INACTIVE.

In conclusion, for the reply to SA2, UEs can transition into CM_IDLE while no multicast MBS data are transmitted.

	Apple
	RRC_CONNECTED

RRC_INACTIVE

RRC_IDLE
	Agree with Huawei, the model is similar as the unicast transmission, and it’s up to NW implmenetation to set UE in IDLE/INACTIVE or keep in CONNECTED. 

	
	
	


Summary:

17 companies have provided their views which are summarized as below:

RRC_CONNECTED: 16 or 17 (out of 17) support

RRC_INACTIVE: 13 or 14 (out of 17) support. 

RRC_IDLE: 11 (out of 17) support

It depends: 1 of 17 (who also mentioned RRC_CONNECTED/INACTIVE are possible according to comments)

Both RRC_CONNECTED and RRC_INACTIVE states have received clear majority supports, and there is no clear issue identified to support them according to comments received. 

Some companies have concerns on the support of RRC_IDLE in case of no data ongoing, including signaling load, delay, SA2 inputs needed and so on. It seems that whether to support RRC_IDLE very much depends on whether the multicast session can be released after the UE joins the multicast group and before the multicast service is terminated, which is within the scope of SA2.

There seems also to be a common understanding that if the UE is released to RRC_IDLE, the multicast session should be released correspondingly.
Proposal 3: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. 

Proposal 3a: When there is no data ongoing for the multicast session, the UE can be released to RRC_INACTIVE. 

Proposal 3b: RAN2 assumes that the UE should only be released to RRC IDLE in case multicast session is released. It is up to SA2 whether the multicast session can be released when there is no data ongoing.
2.3 Issues on trigger indication to establish resources

The related description and questions in the SA2 LS are:

	1. There are different proposals how to handle the CM-IDLE/CM-CONNECTED state transitions:
…

d. Some solutions propose that 5G CN may trigger notification to CM-IDLE and/or CM-CONNECTED mode UEs (e.g. paging CM-IDLE mode UEs) for establishing transmission resources for an multicast MBS session when data of an multicast MBS session are ready to be delivered.

…


There can be different issues in the description from different perspectives. RAN2 should discuss how to trigger a RRC_IDLE or RRC_INACTIVE UE to establish RRC connection for multicast reception, in case the UE is allowed to be released to RRC_IDLE/INACTIVE when no data ongoing. 

It is proposed to reuse the legacy CN paging or RAN paging to trigger the RRC_IDLE or INACTIVE UE respectively to establish RRC connection for multicast reception.

Q3: Do you agree that as the baseline the legacy CN paging or RAN paging can be reused to trigger the RRC_IDLE or INACTIVE UE respectively to establish RRC connection for multicast reception? 

	Company
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	By reusing the concept of the unicast solution, when there is no traffic a multicast MBS session, the network is allowed to release the UE to RRC_INACTIVE or RRC_IDLE. 

If the UE was released to RRC_INACTIVE, similar to unicast PDU sessions, the multicast MBS session should be kept at RAN, and when there is data coming for this multicast MBS session, RAN can trigger RAN paging to trigger the UE to establish the RRC connection for multicast reception.

If the UE was released to RRC_IDLE, similar to unicast PDU sessions, the multicast MBS session should be released at RAN, and when there is data coming for this MBS service, CN can trigger CN paging to trigger the UE to establish the RRC connection for multicast reception.



	Xiaomi
	Yes except for RRC_IDLE
	If the UE is in CM_IDLE/RRC_IDLE, it is not clear to us how the RAN sends the paging indication to recover the MBS service. When the UE is in CM_IDLE/RRC_IDLE, there is no UE context for a MBS session stored in the gNB. Maybe we should firstly have a better understanding on the CM_IDLE/RRC_IDLE paging solution from the SA2. Givne that a ue-Identity in the paging message is mandatory for the RAN/CN paging. If we want to reuse the legacy paging for the RRC_IDLE UE, the group paging message for a MBS session from the CN would need to include the UE ID. 

	MediaTek
	No
	We assume we can still use the legacy MBMS notification mechanism to notify the UE. 

If the UE went to RRC_IDLE or RRC_INACTIVE, then when the MBS session is activated, the UE can connect to the network following the updated MBS configuration.  

	QC
	Yes
	Same comment as Huawei

	Futurewei
	Yes
	Similar to the support of unicast data.

	Ericsson
	Yes, but
	We agree to use Paging to indicate multicast session start. 

Whether Paging is used to get the UE back to connected when the UE is released to idle/inactive due to inactivity, depends on the outcome of Q2. 

	CATT
	Yes, but
	We think  the legacy CN paging or RAN paging as the baseline is workable.but in principle we should try to use a unified solution for multicast and broadcast as much as possible.
If the MCCH and MCCH change notification mechanism is used for broadcast reception in idle/inactive mode,then to simplify the design,we think MCCH change notification mechanism could also be used to indicate multicast session start.

	ZTE
	Not a RAN issue.
	Please note the LS says explicitly it is a 5GC initiated paging.

This is related to the traffic or service model: whether the time interval between UE joins the Multicast session (NAS signaling) and the session starts is long enough; or CN has an explicit state for MBS (e.g., active, inactive), no data ongoing if the Multicast session is inactive, therefore UE is released to RRC_IDLE 

- if yes for any of the cases above, it might be beneficial to release UE to CM-IDLE, and paging UE when the session really starts or data arrives after an inactive period.

- if no, it is better not to release UE to RRC_IDLE, either by RAN or 5GC.

However, this shall be an SA2 issue rather than RAN’s.

	vivo
	No
	Regarding the question itself, we are wondering why RRC connection should be established/resumed for multicast reception? Isn’t it possible to receive the new coming data from the multicast session in IDLE/INACTIVE state? 

In our understanding, SA2 LS is just saying that transmission resources should be established when data from multicast session arrives. Thus, we think the legacy MBMS notification mechanism can be reused. And then the UE can receive the data in IDLE/INACTIVE state. For paging solution, we think false alarm to legacy UE is not friendly and the paging capacity might be another issue.  

	Nokia
	Yes
	We share the view of Huawei, however further discussion is needed how to handle scenarios when the RAN wants to release a UE to RRC_IDLE while other UEs that joined the multicast MBS session are in RRC_CONNECTED, e.g. receiving unicast, and manage MBS context in RAN and CN

	OPPO
	Yes 
	According to answer to Q2, the RAN level paging is necessary.

RRC_INACTIVE UE may enter RRC_IDLE by itself due to some abnormal condition, the CN paging is used.

So both RAN paging and CN paging are needed.

	Lenovo and Motorola Mobility
	See comment
	The legacy CN paging and RAN paging can be the baseline. However, we think that it is not necessarily needed to establish an RRC connection for multicast reception. This may depend on the QoS requirements for multicast services and in which RRC states multicast reception will be supported. Furthermore, enhancements to legacy paging may be needed if we want a unified solution for multicast/broadcast.

	Samsung
	No
	UE can use a broadcast information, indicating  list of ongoing MBS services, e.g. TMGI. This broadcast information is anyway necessary to support UEs later entering the MBS service area. 

	Kyocera
	Yes
	We think Paging is efficient since UE in IDLE/INACTIVE needs to monitor Paging anyway, if UE needs to transition to Connected for receiving multicast data and/or configuration. 

	Intel
	No
	UE can receive session start time from CN, UE can start to establish RRC connection before the session start time (e.g. network may provide UEs a window to join). Paging to multiple UEs may lead to congestion at network side if multiple UEs establishing the connection. Thus, RRC connection establishment can be managed by UE itself via session start time and window provided by RAN.

	Apple
	See comments
	If the MBS service is only provided in CONNECTED mode, RAN based or CN based paging can be used to trigger UE to enter the CONNECTED mode for MBS data reception. 

But if the service can be received in IDLE/INACTIVE state, then UE doesnot need to trigger the CONNECTION establishment, and NW can consider to use the notification design to inform UE to start receiving the MBS data in IDLE/INACTIVE directly. 

	
	
	


Summary:

16 companeis have provided their views, which are summarized below:

Yes (including “Yes but” and “Yes except for RRC_IDLE”): 9 out of 16

No: 4 out of 16

See comments: 2 out of 16, which basically suggests that the UE may not need to go to connected state for reception.

Not a RAN issue: 1 out of 16
As discussed in 2.2, there is no conclusion on whether the UE can be released to RRC_IDLE when there is no data for the multicast session, CN based paging cannot be concluded in RAN2. The decision would be up to SA2, based on their conclusion on whether RRC_IDLE is possible when there is no data.

There is a majority supporting RAN paging for RRC_INACTIVE UEs, but this is a RAN issue only, which does not need to reply to SA2 in this regard.
Proposal 4: It is up to SA2 to decide whether UEs can transition into CM-IDLE while no multicast MBS data is transmitted and whether 5G CN paging is used for CM-IDLE UEs when data of an multicast session becomes available again.

2.4 Issues on activation/deactivation of multicast MBS session
The related description and questions in the SA2 LS are:

	1. There are different proposals how to handle the CM-IDLE/CM-CONNECTED state transitions:
…

e. Some solutions propose that the multicast MBS session can be deactivated by the network while no multicast MBS data are transmitted to save power.

f. Some solutions propose that the network can activate the multicast MBS session and trigger notification to UEs when multicast MBS data are transmitted again.

…


It is rapporteur’s understanding that the activation/deactivation of a multicast MBS session is only a solution from core network’s perspective, but from RAN perspectice RAN may still see the multicast MBS session as established or released. In this sense, it would be completely up to SA2 to decide on this feature. Companies are invited to comment on the following question:
Q4: Do you agree that activation/deactivation of a multicast MBS session is not within the RAN2 scope? 

	Company
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	RAN may decide about the UE’s RRC state based on MBS session data activity as for unicast session as we clarified in our answer to Q2. 


	Xiaomi
	Yes
	The gNB by implementation can decide to keep the UE in RRC_CONNECTED or send the UE to RRC_INACTIVE when the CN activates/deactivates the MBS session.

	MediaTek
	Yes
	We assume the “activation/deactivation of a multicast MBS session” is identical to “multicast MBS session establishment and release” from NAS perspective. This means it will lead to the MBS radio bearer establishment and release.   

	QC
	Yes
	

	Futurewei
	Yes
	

	Ericsson
	Yes, but the RAN impact is within scope
	The CN activation/deactivation is perhaps outside RAN2 scope, but RAN2 should evaluate the possible impact on RAN, i.e. this i also the reason why SA2 mentions this in the LS to RAN2. SA2 wrote in the LS:

SA2 would like to inform that no solution or combination of solutions has been adopted yet, and would like to receive feedback from RAN2 and RAN3 on the RAN impacts, produced by some of the company proposed solutions in SA2, and for some of the solutions documented in current TR, SA2 would like to kindly ask RAN2 and RAN3 the following questions
In our understanding the activation/deactivation is an explicit indication to RAN that there is multicast data inactivity. But for RAN to make a proper decision about what to do, it needs to be clarified for how long data inactivity is expected, and how quickly the multicast reception should be restored when an activation request is received from CN. When the data inactivity period is very short, or the latency requirement is very strong, then perhaps RAN should do nothing. 

	CATT
	Yes
	It is not clear what the deactivation really means,does it mean there will be no data for a long time?if it is,why not release the multicast session directly?therefore we can wait RAN3 and SA2 to figure it out.

	ZTE
	Might be within RAN2 scope.

(just answering yes or no might be a little tricky to understand)
	This could be an unilateral enhancement of RAN:

- if it is triggered in gNB (e.g., CU-UP has got an inactivity timer), UE might be released to RRC_INACTIVE but still addressable from core network, and the reception can be resumed as the MBS session resumes. Might be beneficial to radio resource efficiency and UE power saving.

But as described in our answer to Q2, who to decide “no MBS data”? and it could be an SA2 issue. If so, clarification is needed from SA2 and RAN3 on Session Management might be needed, e.g, additional explicit signaling indicating that session is activated/deactivated, other than existing session start/stop. Then it will be an RAN2 issue later.

	LGE
	Yes
	

	vivo
	Yes
	The activation/deactivation of a multicast MBS session is not in the RAN2 scope, except for the notification mechanism corresponding to this solution.

	Nokia
	Yes
	

	OPPO
	Yes 
	I also think it is transparent to RAN node.

	Lenovo and Motorola Mobility
	See comment
	Assuming UE can keep receiving multicast or broadcast service in RRC_IDLE/INACTIVE,  it is questionable how to inform UE when CN decides to activate/deactivate the MBS service, and UE maintains in RRC_IDLE/INACTIVE. One possible way is to let gNB broadcast such activation/deactivation in SIB. 

In any case, RAN2 can wait for SA2 decision first. We don’t forsee heavy spec impact on RAN2. 

	Samsung
	Yes
	Agree with the rapporteur

	Kyocera
	Yes
	We agree with Huawei. 

	Intel
	Yes
	It’s SA2’s scope to design MBS session activation/deactivation.

	Apple
	Yes
	CN should decide the activation/deactivation of a multicast MBS seesion, and RAN node can decide the RRC state according to the MBMS session’s activated/deactivated state. 

	
	
	


Summary:

17 companies have provided their views, which are summarized as below:

Yes (including “Yes, but the RAN impact is within scope”):15 out of 17

See comment: 1 out of 17, which is basically also suggesting to see SA2 decision first.
Others: 1 out of 17, which is suggesting that there can be RAN2 impacts.
Majorities agree that the decision of this multicast session activation/deactivation is not up to RAN2. At the same time, it may be difficult to conclude whether there is any RAN2 impact as the details of this activation/deactivation mechanism are not so clear yet. 

Proposal 5: It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.

2.5 Issues on data forwarding
The related description and questions in the SA2 LS are:

	2. Some Xn/N2 handover solutions in the SA2 study are documented in the TR.
a. Some solutions consider to have temporary MBS data forwarding from S-RAN to the T-RAN, to address potential data loss or duplication in case of a UE moving to a T-RAN supporting 5MBS.

b. Some solutions have left forwarding FFS and would appreciate RAN feedback on possibilities for forwarding at Xn/N2 handovers with considerations of minimization of data loss, data duplication and complexity.

…


As we have discussed the issue of data forwarding in the email discussion [Post111-e][905][MBS] Connected Mode Mobility with Service Continuity, rapporteur suggest to just wait for the conclusion of that email discussion summary. 

Q5: Are you ok to reply to SA2 on this issue of data forwarding based on the conclusion of email discussion [Post111-e][905][MBS] Connected Mode Mobility with Service Continuity? 

	Company
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	

	Xiaomi
	Yes
	

	MediaTek
	Yes
	

	QC
	Yes
	We think to meet high reliability requirement, loss-less HO with data forwarding support is needed .

	Futurewei
	Yes
	

	Ericsson
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	We follow any agreements of the email discussion (after online discussion, if needed).
However, maybe no scalable solution can be offered from 3GPP. “high reliability requirement” is indeed there, we have to admit. But why not Unicast from the application layer in the first place, considering the spec impacts being introduced.

	LGE
	Yes
	

	vivo
	Yes
	

	Nokia
	Yes
	

	OPPO
	Yes 
	

	Lenovo and Motorola Mobility
	Yes
	

	Samsung
	Yes
	The conclusion of the email discussion, based on RAN2 agreements.

	Kyocera
	Yes
	

	Intel
	Yes
	

	Apple
	Yes
	

	
	
	


Summary:

17 companies have provided their views, and all agreed that we will reply to SA2 on this issue based on email discussion [Post111-e][905][MBS] Connected Mode Mobility with Service Continuity.

No proposal is needed.

2.6 Issues on local MBS service
The related description and questions in the SA2 LS are:

	2. Some Xn/N2 handover solutions in the SA2 study are documented in the TR.
…
c. Some solutions introduce HO for local MBS service that can only transmit data in a certain area, which has impact on RAN for service area restriction.

…


It is rapporteur’s understanding that it is up to SA2 to decide on the support of local MBS service, and RAN2 may discuss based on SA2’s progress. 

Q6: Do you agree that it is up to SA2 to decide on the support of local MBS service, and RAN2 may discuss based on SA2’s progress? 

	Company
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	

	Xiaomi
	Yes
	

	MediaTek
	Yes
	

	QC
	Yes
	

	Futurewei
	Yes
	

	Ericsson
	Yes, but the RAN impact is within scope
	Similar reply as for Q4. For SA2 to make an informed decision, RAN2 needs to inform SA2 about the possible RAN impact of Local MBS service. 

	CATT
	Yes
	But it seems SA2 is working on solutions for local MBS services, some of them may have impact on RAN2, so maybe we could provide a more clear view to SA2. For example,”the local MBS services should have no impact to RAN2, from RAN point of view we don’t expect any difference between normal MBS services and local MBS services.”

	ZTE
	Yes 
	

	LGE
	Yes
	

	vivo
	Yes
	

	Nokia
	Yes
	

	
OPPO
	Yes 
	

	Lenovo and Motorola Mobility
	Yes
	

	Samsung
	Yes
	

	Kyocera
	Yes
	

	Intel
	Yes
	

	Apple
	Yes
	

	
	
	


Summary:

17 companies have provided their views, which are summarized as below:

Yes (including “Yes, but the RAN impact is within scope”):17 out of 17
Similar to the issue on multicast session activation/deactivation, we can only discuss RAN2 issues when the details of the solution are clear.
Proposal 6: It is up to SA2 to decide on the support of local MBS service, and RAN2 will discuss the RAN2 impacts based on SA2 inputs.

2.7 Issues on broadcast
The related description and questions in the SA2 LS are:

	3. SA2 is debating whether broadcast (i.e. without the network’s awareness about UEs receiving broadcast contents and for other use cases than the ones excluded already for Rel-17) should be further down-scoped in Rel-17 for remaining broadcast requirement in the SID. Some companies have provided solutions on broadcast (which are documented in the TR). SA2 would like to ask SA, RAN, RAN2 and RAN3 for feedback on broadcast support in Rel-17.




RANP in RAN#89e has concluded that broadcast is within the scope of NR MBS in Rel-17. Therefore, RAN2 can reply that RAN2 will continue the work of broadcast based on the RAN decision.
Q7: Do you agree to reply to SA2 that based on the RAN decision RAN2 will continue the work on the broadcast support? 

	Company
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	

	Xiaomi
	Yes
	

	MediaTek
	Yes
	

	QC
	Yes
	

	Futurewei
	Yes
	

	Ericsson
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes 
	

	LGE
	Yes
	

	vivo
	Yes
	

	Nokia
	Yes
	

	OPPO
	Yes 
	

	Lenovo and Motorola Mobility
	Yes
	

	Samsung
	Yes
	

	Kyocera
	Yes
	

	Intel
	Yes
	

	Apple
	Yes
	


Summary:
12 companies have provided their views, all replied yes.

Proposal 7: Based on the RANP decision, RAN2 will continue the work on the broadcast support.

2.8 Issues on assistance information for PTP/PTM switch
The related description and questions in the SA2 LS are:

	4. Some solution suggests the 5GC sends MBS assistance information to RAN for PTP/PTM delivery method decision and switching.
SA2 would appreciate RAN2 and RAN3 feedback on the above and comments, if any.



Some proposed assistance information have been summarized as below:

· Information#1: assistance information from 5GC to help gNB to decide which delivery method for specific MBS or UE [6]; 

· Information#2: “information of MBS services/groups subscribed by the UE, e.g. TMGI [8];

· Information#3: session start time [8].

· Information#4: QOS requirements from CN [9]
Q8: what assistance information from 5GC to RAN above do you support for PTP/PTM switch? 

	Company
	Answer
	Comments

	Huawei, HiSilicon
	#2, #4
	The choice of the delivery method depends mainly on the QoS requirements of the service and the radio condtions of the UE. Hence, only #2 and #4 are needed from CN and the rest of the information is available directly in the gNB (e.g. based on UE measurements or feedback).

	Xiaomi
	#2, #4
	For #1, the final decision of whether to use multicast or unicast would be anyway up to the gNB. The suggested delivery methold from CN is not very useful

For #3, we think that for deterministic services, the session start time should be included in the USD file downloaded from the application server. For the dynamic/proactive traffic without certain packet arrival time, the session start time seems not avaible anyway.

	MediaTek
	#2, #4
	#4 can be the legacy way of QoS notification from 5GC to RAN during session establishment

	QC
	#2, #4
	

	Futurewei
	Not #1, #3
	It is RAN’s determination of PTM/PTP switch, based on both multicast service characterisitcs and RAN conditions. It is not clear if specific assistance information would be needed from 5GC, in addition to what RAN would already receive to establish multicast communication.

	Ericsson
	(#2, #4)
	In our understanding “CN assistance info” is optional information that the CN may or may not provide, and information that RAN may or may not use. In our understanding #2 and #4 are not optional to provide or use, and not limited to the use of PTM/PTP switch. Not sure if we should call QoS/group info “CN assistance” info. 

	CATT
	#2,#4, and maybe more
	Solution #18 in 23.757 has listed some other assistance information that could be provided from 5GC to RAN. As for now we are not sure if any more assistance info is needed,so we prefer a more open response to SA2 such as  “At the moment, besides informion #2,#4,there is no conclusion on whether RAN requires any more assistance information from 5GC. RAN2 will inform SA2 in case any more information from 5GC is needed.”

	ZTE
	#1, #2, #4
	It is RAN’s determination of PTM/PTP switch based on the QoS, and  assistance information that can not be conveyed on QoS profile, like the subscription or other policy info. 

It can be further studied in SA2 anyway and RAN2 follows what SA2 offers.

	vivo
	#4
	First of all, we think QoS requirements from 5GC are mandatory for RAN. They are not assistant information and are useful for PTP/PTM selection. 
For#2, we think the RAN-node can acquire this kind of information via the UE interest indication, which can also indicate the UE’s MBS buffering/processing capability.

	Nokia
	#2 and #4
	This is naturally only applicable to multicast.

#2: This information shall in practice be the MBS sessions which UE joined and it shall be received/updated when UE joins/leave a multicast session and MBS context in RAN is created/updated.
#4: per flow QoS received from CN.

	OPPO
	#2, #4, but
	#2, #4 are needed to configure from CN to RAN, however, it is for scheduling as eMBB. They are not for PTP and PTM switching.

For my understanding, measurement results and the number of users for the MBS in one cell are useful for the gNB to determine the PTM and PTP

	Lenovo and Motorola Mobility
	#2,#4 and other
	#2 TMGI helps gNB to identify different services

#3 the need of session start time is a bit dependent on whether SA2 wants an explicit MBS session activation/deactivation procedure. If such activation/deactivation procedure is introduced, then there is no need of session start time. 

#4 QoS info helps gNB to configure the corresponding PTP/PTM radio bearer accordingly. 

Further information which may be useful are: UE capabilities on MBS, UE prioritization for MBS or unicast reception.

	Samsung
	#2, #3, #4
	#1 can be replaced by #4.

	Kyocera
	#2, #4
	

	Intel
	#2, #3, #4 (partially)

(not for PTP/PTM switch purpose)
	We agree that PTP/PTM switch is a RAN decision. From our understanding, service requirement should be defined per service and PTP/PTM for the same MBS service should have same service requirement, including latency, QoS, reliability, etc.

As mentioned in Q1, besides PTP/PTM switch, RAN should also decide which service requires UE go to RRC_CONNECTED. 

Hence we suggest to also cover the need for assistance information for other purposes (not limited to PTP/PTM switch) in our response to SA2..
#3, session start time can assist RAN to form the service information SIB and let UE successfully build the RRC connection in a window zone independently without congestion

#4, either QoS requirement from CN or reliability requirement from CN are ok for RAN as the reference to separate which service requires UE go to RRC_CONNECTED

	Apple
	#2, #4
	RAN node decides the PTP/PTM switching, and #1 is not needed. 

RAN node need to know to identify the UE subscribed MBS service, and #2 is needed. 

RAN node will be informed by the signaling for the session start, and #3 is not needed. 

RAN node need to decide the PTP/PTM and RRC state for the MBS delivery based on the QoS requirement, and #4 is needed. 


Summary:
16 companies have provided their views, which are summarized as below:

#1: 2 out of 16

#2: 14 out of 16

#3: 3 out of 16

#4: 15 out of 16

Others (including UE capabilities on MBS, UE prioritization for MBS or unicast reception): 1 out of 16

There is a clear majority support #2 and #4. Some companies actually think that these information actually are not really used for PTP/PTM switch. 

We may not need to debate whether this information is really used for PTM/PTP switch, which would be anyway gNB implementation, and can just reply to SA2 that RAN2 believes these information should be provided to RAN.

Proposal 8: Information of MBS services/groups subscribed by the UE(e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN.
3. Conclusion

Proposal 1: It is RAN2’s understanding that the terminologies of multicast session and broadcast session are defined from 3GPP network point of view, and it is NOT directly mapped to “multicast services” or “broadcast services” in the application layer, e.g. a multicast/groupcast service in the application layer can be mapped to a broadcast session in 3GPP networks. This understanding can be confirmed by SA2.
Proposal 2: To receive multicast session data, the UE should be in RRC_CONNECTED state.

Proposal 2a: RAN2 to discuss if the UE is allowed to receive multicast session data in RRC_INACTIVE/RRC_IDLE.
Proposal 3: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. 

Proposal 3a: When there is no data ongoing for the multicast session, the UE can be released to RRC_INACTIVE. 

Proposal 3b: RAN2 assumes that the UE should only be released to RRC IDLE in case multicast session is released. It is up to SA2 whether the multicast session can be released when there is no data ongoing.
Proposal 4: It is up to SA2 to decide whether UEs can transition into CM-IDLE while no multicast MBS data is transmitted and whether 5G CN paging is used for CM-IDLE UEs when data of an multicast session becomes available again.

Proposal 5: It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.

Proposal 6: It is up to SA2 to decide on the support of local MBS service, and RAN2 will discuss the RAN2 impacts based on SA2 inputs.

Proposal 7: Based on the RANP decision, RAN2 will continue the work on the broadcast support.

Proposal 8: Information of MBS services/groups subscribed by the UE(e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN.
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