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Introduction

The work item on Enhancements of NR Multicast and Broadcast services has been agreed in [2] with the following scope: 
Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]

Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
This RAN3 scope matches the ongoing discussions in SA2 concerning release 18 key issue 1 and key issue 6.

RAN3 has received the LS in [3] from SA2 asking feedback from RAN2/3 on RAN aspects to help down-selecting the solutions during their evaluation phase. 

The study of FS_5MBS_Ph2 in SA2 is starting the evaluation and conclusion phase. The key issues and candidate solutions are documented in the latest version of TR 23.700-47 (link). 

Mapping of Solutions to Key Issues can be found in clause 6.0 of TR 23.700-47. KIs (#1, #2 and #6) in TR 23.700-47 are related to RAN WGs.

SA2 kindly requests RAN2 and RAN3 for feedback on the potential solutions and areas pointing to RAN WGs dependency in TR 23.700-47 to facilitate SA2 reaching conclusions on these key issues, below are some concrete questions:

This paper provides rationale and inputs for the RAN3 reply. And associated LS reply.

Assuming that RAN2 will also reply, this paper tries to focus on RAN architecture, signaling and requirements aspects without delving into radio protocol details.  
Answers to key issue#1: Multicast Reception in RRC inactive state
1. SA2 understands that it is NG-RAN decision on how to deliver MBS data to the UEs and whether to transition UEs receiving MBS data in an MBS session to RRC Inactive state.
SA2 is discussing whether AFs can recommend not to enable the function in NG-RAN for inactive reception for MBS sessions which are particularly sensitive for packet loss. Further, SA2 is discussing solutions where some UEs might not be suitable to be sent to RRC Inactive state (e.g., priority users in a multicast group).
SA2 is also discussing "assistance information" that can be provided by the core network (possibly based on input from the AF) to assist NG-RAN in those decisions.

a) If there are significant differences in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state

Answer: RAN3 understanding is that the quality and reliability of the reception of MBS data can be higher in RRC_CONNECTED state compared to RRC_INACTIVE state, due to benefit of e.g. HARQ feedback. 

b) If it is possible, as part of the same MBS session, to have some UEs receiving in RRC Connected state, while other UEs receiving in RRC Inactive state

Answer: this is RAN3 assumption. 
c) If the answer to b) is yes, will a UE incur MBS data loss while transitioning (under NG-RAN control) between RRC Connected state and RRC Inactive state in the middle of MBS data session? If yes, how long can the reception outage be?

Answer: RAN2 to answer. 
d) Whether the existing QoS parameters of MBS QoS Flow(s) are enough or some additional parameter is needed for NG-RAN to differentiate different MBS session and UE, which can be used by NG-RAN to decide how to deliver the MBS data.

Answer: 
1/ To differentiate between MBS sessions, the AF may have valuable information from which 5GC could derive and send to NG-RAN a “Recommendation” whether a multicast MBS session is subject to reception in RRC_INACTIVE state or not. It will then be up to NG-RAN node take final decision taking into account the received existing QoS parameters i.e. we don’t see the need for additional QoS parameters at this stage. 
2/ To differentiate the delivery between UEs, RAN3 think that it could be useful if gNB receives an indication whether a UE needs to stay RRC_CONNECTED when receiving a multicast MBS session. It seems enough to have this indication per UE and not per MBS session.
Q2: SA2 would like to receive feedback on the value of such assistance information from RAN perspective? 

Answer: the above information is seen as valuable from RAN3 perspective.
Q3: SA2 would like to ask if the UE radio capability provided directly from UE to NG-RAN will contain the information whether the UE supports Rel-18 MBS capability to receive multicast data in RRC_INACTIVE state?

Answer: RAN2 to answer. 

2. SA2 assumes, when MBS session is activated, the UEs that have previously joined the MBS session and are in RRC Inactive state, may either be kept in RRC Inactive state, or be transitioned to RRC Connected state to receive the MBS session data, depending on NG-RAN decision. The core network will continue to inform RAN nodes about MBS session activation to enable NG-RAN to send appropriate signalling to the UEs in the multicast group. 
Q4: SA2 would like to clarify with RAN WGs whether the assumption that IDLE UE will need to transition to connected state to start receiving the MBS data and CN initiated group paging (as defined in Rel-17) is thus still required for such UEs? 

Answer: Yes. IDLE UEs will need to transition to connected state with CN paging.
Q5: When MBS Session is activated and MBS data allowed to be received in RRC_INACTIVE state, is it possible that the RRC_INACTIVE UE receives MBS data without going back to RRC connected state? If possible, when the MBS session is being activated, how is the RRC_INACTIVE UE notified? 

Answer: yes, it is possible. It is desirable that standards means are provided so that when gNB decides that it is useful, UEs in RRC_INACTIVE state are not transitioned to RRC_CONNECTED state at activation time to receive the multicast if they are capable. gNB decision however may depend on several factors such as e.g. QoS required for the MBS session (i.e. acceptable to be received in RRC_INACTIVE state), number of UEs in the cell (spectral efficiency good enough to setup delivery mode for RRC_INACTIVE  in the cell). Because the decision typically depends on the number of UEs eligible to receive the multicast in RRC_INACTIVE state in the cell, it is FFS whether gNB should have some counting mechanism to evaluate this number.

For group paging initiated for IDLE UEs, does RRC_INACTIVE UE respond to such paging? 

Answer: when gNB decides at activation time that RRC_INACTIVE UEs need not transition to RRC_CONNECTED state, group paging for RRC_IDLE UEs should not trigger RRC_INACTIVE UEs to respond and go connected, like for the RAN paging for RRC_INACTIVE UEs.
3. Regarding the mobility within the RAN Notification Area (RNA), SA2 assumes the UE in RRC Inactive state should be able to continue receiving DL multicast MBS data within its RNA and the solution will be determined by RAN WGs as RRC_INACTIVE mobility is under the remit of RAN WGs.

Q6: SA2 would like to confirm with RAN WGs the above assumption.

Answer: RAN3 confirms.
Answers to key issue#2: RAN sharing
4. Regarding the MOCN RAN sharing for broadcast, SA2 has several alternatives for this key issue#2. Some solutions assume MOCN RAN nodes can identify the same MBS service by the information provided by 5GC while some solutions can identify the MBS service is for MOCN RAN nodes based on configuration. SA2 considers backward compatibility with Rel-17 UEs as important. 

SA2 is discussing whether it is feasible to use a single TMGI, with or without a special MNC within the TMGI to identify it as MOCN TMGI, or with an additional MOCN flag in signalling from CN towards RAN, or different TMGIs with additional identifier for multiple MBS broadcast sessions transferring the same content for different PLMNs. 
Q7: SA2 would like to know if RAN considers any aspects of the proposed solutions for KI#2 as not feasible or desirable from RAN perspective? 

Answer: RAN3 considers that the solution using identification of the MBS service via configuration leads to heavy configuration impacts on the RAN nodes, which should be avoided. Among the signaling solutions, RAN3 let SA2 decide but solutions using a single TMGI would of course lead to less RAN impacts compared to solutions using multiple TMGIs. 
Conclusion and Proposals
This paper has provided feedback to SA2 questions, from RAN3 perspective.

It is proposed to send the LS back to SA2 as presented in Annex.

Proposal:  agree the reply LS to SA2 presented in Annex.
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1. Overall Description:

RAN3 would like to provide the following feedback to SA2 concerning RAN aspects of their feasibility study.
1/ SA2 understands that it is NG-RAN decision on how to deliver MBS data to the UEs and whether to transition UEs receiving MBS data in an MBS session to RRC Inactive state.
SA2 is discussing whether AFs can recommend not to enable the function in NG-RAN for inactive reception for MBS sessions which are particularly sensitive for packet loss. Further, SA2 is discussing solutions where some UEs might not be suitable to be sent to RRC Inactive state (e.g., priority users in a multicast group).
SA2 is also discussing "assistance information" that can be provided by the core network (possibly based on input from the AF) to assist NG-RAN in those decisions.

a) If there are significant differences in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state

Answer: RAN3 understanding is that the quality and reliability of the reception of MBS data can be higher in RRC_CONNECTED state compared to RRC_INACTIVE state, due to benefit of e.g. HARQ feedback. 

b) If it is possible, as part of the same MBS session, to have some UEs receiving in RRC Connected state, while other UEs receiving in RRC Inactive state

Answer: this is RAN3 assumption. 

c) If the answer to b) is yes, will a UE incur MBS data loss while transitioning (under NG-RAN control) between RRC Connected state and RRC Inactive state in the middle of MBS data session? If yes, how long can the reception outage be?

Answer: RAN2 to answer. 

d) Whether the existing QoS parameters of MBS QoS Flow(s) are enough or some additional parameter is needed for NG-RAN to differentiate different MBS session and UE, which can be used by NG-RAN to decide how to deliver the MBS data.

Answer: 

1/ To differentiate between MBS sessions, the AF may have valuable information from which 5GC could derive and send to NG-RAN a “Recommendation” whether a multicast MBS session is subject to reception in RRC_INACTIVE state or not. It will then be up to NG-RAN node take final decision taking into account the received existing QoS parameters i.e. we don’t see the need for additional QoS parameters at this stage. 

2/ To differentiate the delivery between UEs, RAN3 think that it could be useful if gNB receives an indication whether a UE needs to stay RRC_CONNECTED when receiving a multicast MBS session. It seems enough to have this indication per UE and not per MBS session.

Q2: SA2 would like to receive feedback on the value of such assistance information from RAN perspective? 

Answer: the above information is seen as valuable from RAN3 perspective.

Q3: SA2 would like to ask if the UE radio capability provided directly from UE to NG-RAN will contain the information whether the UE supports Rel-18 MBS capability to receive multicast data in RRC_INACTIVE state?

Answer: RAN2 to answer. 

2/ SA2 assumes, when MBS session is activated, the UEs that have previously joined the MBS session and are in RRC Inactive state, may either be kept in RRC Inactive state, or be transitioned to RRC Connected state to receive the MBS session data, depending on NG-RAN decision. The core network will continue to inform RAN nodes about MBS session activation to enable NG-RAN to send appropriate signalling to the UEs in the multicast group. 
Q4: SA2 would like to clarify with RAN WGs whether the assumption that IDLE UE will need to transition to connected state to start receiving the MBS data and CN initiated group paging (as defined in Rel-17) is thus still required for such UEs? 

Answer: Yes. IDLE UEs will need to transition to connected state with CN paging.

Q5: When MBS Session is activated and MBS data allowed to be received in RRC_INACTIVE state, is it possible that the RRC_INACTIVE UE receives MBS data without going back to RRC connected state? If possible, when the MBS session is being activated, how is the RRC_INACTIVE UE notified? 

Answer: yes, it is possible. It is desirable that standards means are provided so that when gNB decides that it is useful, UEs in RRC_INACTIVE state are not transitioned to RRC_CONNECTED state at activation time to receive the multicast if they are capable. gNB decision however may depend on several factors such as e.g. QoS required for the MBS session (i.e. acceptable to be received in RRC_INACTIVE state), number of UEs in the cell (spectral efficiency good enough to setup delivery mode for RRC_INACTIVE  in the cell). Because the decision typically depends on the number of UEs eligible to receive the multicast in RRC_INACTIVE state in the cell, it is FFS whether gNB should have some counting mechanism to evaluate this number.

For group paging initiated for IDLE UEs, does RRC_INACTIVE UE respond to such paging? 

Answer: when gNB decides at activation time that RRC_INACTIVE UEs need not transition to RRC_CONNECTED state, group paging for RRC_IDLE UEs should not trigger RRC_INACTIVE UEs to respond and go connected, like for the RAN paging for RRC_INACTIVE UEs.

3/ Regarding the mobility within the RAN Notification Area (RNA), SA2 assumes the UE in RRC Inactive state should be able to continue receiving DL multicast MBS data within its RNA and the solution will be determined by RAN WGs as RRC_INACTIVE mobility is under the remit of RAN WGs.

Q6: SA2 would like to confirm with RAN WGs the above assumption.

Answer: RAN3 confirms.

4/ Regarding the MOCN RAN sharing for broadcast, SA2 has several alternatives for this key issue#2. Some solutions assume MOCN RAN nodes can identify the same MBS service by the information provided by 5GC while some solutions can identify the MBS service is for MOCN RAN nodes based on configuration. SA2 considers backward compatibility with Rel-17 UEs as important. 

SA2 is discussing whether it is feasible to use a single TMGI, with or without a special MNC within the TMGI to identify it as MOCN TMGI, or with an additional MOCN flag in signalling from CN towards RAN, or different TMGIs with additional identifier for multiple MBS broadcast sessions transferring the same content for different PLMNs. 
Q7: SA2 would like to know if RAN considers any aspects of the proposed solutions for KI#2 as not feasible or desirable from RAN perspective? 

Answer: RAN3 considers that the solution using identification of the MBS service via configuration leads to heavy configuration impacts on the RAN nodes, which should be avoided. Among the signaling solutions, RAN3 let SA2 decide but solutions using a single TMGI would of course lead to less RAN impacts compared to solutions using multiple TMGIs. 

2. Actions:

To SA2 group:

ACTION: 
RAN3 kindly ask SA2 to take the above feedback into account.  

3. Date of Next TSG-RAN WG3 Meetings:
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