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1 Introduction 
CB: # 99_MBS_Others

- (ZTE)

consider the broadcast service continuity in R17 MBS.

service continuity of mobility solutions specified in R13-MBMS can be reused as a baseline for broadcast service continuity in R17 MBS.

broadcast neighbor cell information may also be exchanged on Xn interface to keep the broadcast service continuity in R17 MBS.

- (HW,CBN)

UEs obtain target/new cell MTCH configuration of a Broadcast Service via target/new cell MCCH/SIB, i.e. no need to exchange target/neighbor cell MTCH configuration of a Broadcast Service via Xn interface.

Reuse LTE mechanisms to maintain the broadcast service reception continuity, i.e. support NR MBS frequency layer prioritization, broadcasting status for ongoing services of neighbor cell, and MBS interesting indication report for RRC_CONNECTED mode UEs.

To support NR MBS frequency layer prioritization while avoid broadcasting a TMGI list for all MBS services, it is needed to introduce SAI or MBS service group ID for Broadcast Session, and exchange via Xn signaling or/and OAM.

- (CATT)

clarify relationship between the active/inactive states of MBS session in 5GC and per UE active/inactive state in NG-RAN, and determines which assumption needs to be standardized.

Liaise SA2 to ask for confirmation whether to use SAI to identify a broadcast service area.

For broadcast session, a list of cell IDs over NG interface at least include both the cells in the current gNB and also the cells in neighbor gNBs.

- (QC)

Add cell specific MBS configuration and MBS session contexts into “Served Cell Information NR” IE so that it can be exchanged in Xn/F1 setup procedure and update procedure.

MBS session context IE includes MBS Session ID and MRB configuration.

cell specific MBS configuration includes the following:

- GC-PDSCH resource configuration

- MBSFN configuration: CSI-RS/beam, area, frequency resource, time domain resource

Include back-off request and back-off cell & beam list in MBSFN configuration IE for MBSFN neighbour cells to back-off for the MBSFN transmission.  

- (ChTDT)

Discuss the NR MBS related network planning to derive the typical configuration for NR MBS.

typical configuration for NR MBS as output of the MBS related network planning should be supported over Xn, F1 and E1.

- Chair: 1) Whether and how to support broadcast service continuity (if so, are LTE MBMS mechanisms applicable?) (1550,2439); 2) Active/inactive MBS session vs. UE active/inactive state? (1872) 3) Whether to exchange per-cell MBS configuration over Xn/F1 (if so, which parameters?) (1753,2593)? If agreeable, attempt st2 TP(s)

(HW - moderator)

Summary of offline disc R3-212710.

2 For the Chairman’s Notes

Broadcast service continuity:

· Support service continuity for broadcast service.
· Support of MBMS interesting indication (RAN2 has agreed)
· FFS: the cell lists to be transferred over the NG interface include the cells in both the current and the neighbor gNBs.
· Support of MBMS frequency layer prioritization

· Pending to RAN2 progress

· FFS for SAI/ group ID 

· Neighbor cell broadcasting status for ongoing services,

· Pending to RAN2 progress
· No need to exchange target/neighbor cell MTCH configuration of a Broadcast Service via Xn interface.
Relationship between the state of MBS session and UEs:
· There is no need to discuss the relationship between the state of the MBS session and that of per UE in RAN3 at this stage.
Exchange of per cell MBS configuration
· There is no need to transfer the per cell MBS configuration over Xn, F1 and/or E1 interfaces for coordination.
3 Issue 1: broadcast service continuity

3.1 Whether to support broadcast service continuity

RAN3 has agree to discuss the broadcast services reception based on the progress in RAN2. Solutions to support the broadcast services reception are provide in [1], [2] and [3].

Question 1 Do you agree to support broadcast service continuity?

	Company
	Yes/ No
	Comments 

	Huawei
	Yes
	The broadcast services continuity has been supported in LTE, i.e. frequency prioritization, MII for UEs in RRC_CONNECTED state and broadcasting the MBMS status of neighbor cells. 
Furthermore, according to the previous RAN2 and RAN3 NR MBS discussion, most of the companies agreed to support the broadcast services continuity in NR.  
We agree to support the broadcast service continuity in NR MBS. 

	Samsung
	FFS
	Pending to RAN2

	CATT
	Yes
	Agree with Huawei

	Ericsson
	???
	I don’t understand the RAN3 impacts for service continuity.

Broadcast from RAN2 point of view is realised with kind of “best effort” support. UE specific information is not part of broadcast per definition. So why to discuss this at all?

	Nokia
	Partly OK
	OK for Interest indication. Other items pending RAN2 progress. 

	Qualcomm
	Yes
	Agree with Huawei.

We can define the same level of service continuity as LTE, e.g. based on MII (MBS Interest Indication). 

	ZTE
	Yes
	


Moderator’s summary: 5 out of 7 companies agreed to support broadcast service continuity, 1 company would like to pending to RAN2 progress, and 1 company thinks there no RAN3 impacts. RAN2 has made the working assumption: some information for purpose of service continuity can be provided for NR MBS delivery mode 2. Based on the views provided and RAN2 progress, RAN3 could agree to support broadcast service continuity, details are FFS. 
Proposal 1 Support service continuity for broadcast service. 
3.2 Mechanisms to support broadcast service continuity

As mentioned in [1], [2] and [3], mechanisms to support broadcast service continuity for MBMS have been developed in LTE, the main solutions are:
· Option 1: MBMS frequency layer prioritization

· Option 2: Neighbor cell broadcasting status for ongoing services

· Option 3: MII (MBMS interesting indication) report for RRC_CONNECTED mode UEs (RAN2 has agreed)

According to the discussion in RAN2, 19 out of 22 companies agreed to support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).

To apply Options 2, the gNB needs to know the neighbor cells that are providing the ongoing broadcast service. In LTE, a cells list in which the MBMS service is to be started is included in session start/update message and the cells list would include both cells in the current eNB and also the cells in neighbor eNBs. Therefore, the eNB could know the neighbor cells providing the same service on session start/update procedure. 

RAN 2 has agreed to support MII for UEs in RRC_CONNECTED. For Option 2, working in conjunction with Option 2, upon the UEs in RRC_CONNECTED mode informs RAN node the MII, the RAN node could take MII and information provided in Option 2 into account during HO to maintain the service continuity. 

Question 2 Do you agree to apply the LTE MBMS mechanisms to NR MBS to maintain the service continuity for broadcast service(s)? 
	Company
	Yes/ No
	Comments 

	Huawei
	Yes
	Option 3 has been agreed in RAN2.

Both Option 1 and Option 2 could be reused. But pending to RAN2.  

	Samsung
	FFS
	

	CATT
	Yes
	According to RAN2's discussion of broadcast session, reusing LTE mechanisms as much as possible is the view of most companies.

	Ericsson
	???
	see above. 

	Nokia
	Partly OK
	OK for MII. Other items pending RAN2 progress.

	Qualcomm
	Yes
	Agree with all the three options

	ZTE
	Yes but
	We can focus on the RAN3 impacts, like Xn impacts and leave RAN2 to finish the Uu design.


Moderator’s summary: 4 companies agree with all Options, 1 company agree with MII, 2 companies FFS/ pending to RAN2. The 3 options listed shall be decided by RAN2, but some of them may have potential RAN 3 impacts. 
For mechanism 2, the gNB needs to know neighbor cells that providing the ongoing service. Working in conjunction with mechanism 3, upon the UEs in RRC_CONNECTED mode informs RAN node the MII, the RAN node could take MII and information provided in mechanism 2 into account during HO to maintain the service continuity.

Proposal 2: RAN3 to support MII for RRC_CONNECTED mode UE, as agreed by RAN2; Option 1 and Option 2 pending to RAN2 progress. 
3.2.1 MTCH configuration acquisition of other cells 

As discussed in [3], in LTE, the UEs that are receiving MBMS service(s) in RRC_IDLE state performing cell reselection or are in RRC_CONNECTED state obtain target cell (SC-)MTCH information from the target cell (SC-)MCCH, i.e. via target/new cell MCCH/SIB. There is no need to exchange target/neighbor cell MTCH configuration of a Broadcast Service via Xn interface.
Question 3 Do you agree not to exchange target/neighbor cell MTCH configuration of a Broadcast Service via Xn interface?

	Company
	Yes/ No
	Comments 

	Huawei
	Yes, no need to exchange via Xn.
	In LTE, UE obtains the target/new cell MTCH configuration of a Broadcast Service via target/new cell MCCH/SIB. The LTE mechanism could be applied to NR. 

	Samsung
	Yes
	

	CATT
	Yes
	We agree to reuse the LTE mechanism.

	Ericsson
	
	We agree to not exchange broadcast related information via Xn

	Nokia
	Yes
	

	Qualcomm
	No
	As analyzed in paper [4], exchanging the MBS configuration is useful at least for below use cases:

· Target cell uses the info to construct SIB (similar to LTE SIB15) to broadcast the service availability of neighbors. This information is used by UE for cell reselection. UE does not read the neighbor cell SIB except for CGI/ANR measurement. 

· Interference coordination

· Target selection in handover: if radio quality allows, cell with UE activated MBS service should be prioritized.

	ZTE
	No
	Such exchange  of MTCH config can be supported in some cases, e.g., HO for RRC_CONNECTED UE.
For UE interested MBS, the concerned MTCH config can be delivered to UE by HO command, without much overhead but greatly reduce the service interruption. 


Moderator’s summary: 5 companies are Yes, 2 companies are No. 

Proposal 3: this is no need to exchange target/neighbor cell MTCH configuration of a Broadcast Service via Xn interface.
3.2.2 Information over NG interface for broadcast service continuity 

If Option 1 is chosen for Question 2, the RAN node needs to provide frequency info for all MBS service allocated by CN to UE. In LTE, the relationship between SAI list and frequency list is provided to UE to inform the mapping between TMGI and SAI. This could avoid to broadcast a TMGI list for all MBS services provided by the system in SIB. In LTE, both X2 signalling (i.e. X2 Setup and eNB Configuration Update procedures) and OAM are supported to exchange the MBMS SAIs of the neighbouring cell. However, session management for MBS in NR is based on cell level/UE level for broadcast/multicast, there is no SAI concept for NR so far due to the fact that SAI is not so useful as before. 

As mentioned in [1], [2] and [3], reusing SAI or introducing a new group ID that indicates the relation between frequency/Group ID/TMGI arranged in a static way could solve the above issue. And it may also need to exchange the SAI/Group ID over Xn signalling and OAM. 

Question 4 Do you agree to apply the legacy SAI or introduce new Group ID to support the frequency layer prioritization solution over Xn interface?
	Company
	Yes/ No
	Comments 

	Huawei
	Yes, new group ID
	A group ID might be reasonable if SAI is not required for other functions.

	Samsung
	FFS
	

	CATT
	Yes
	SAI-like information could to be introduced into the specification, and sending a LS to SA2 is preferred

	Ericsson
	
	are there any requirements to perform such work?

	Nokia
	FFS
	

	Qualcomm
	FFS
	Let’s wait for SA2 and RAN2 discussion.

	ZTE
	Yes, SAI
	No difference between the legacy SAI and the newly defined group ID is spotted.


Moderator’s summary: 3 companies are Yes, 3 companies are FFS. 

The SAI or new group ID is used support the MBMS frequency layer prioritization that shall be determined by RAN2. Therefore, RAN3 could wait for RAN2 progress about the discussion of SAI/ group ID. 

Proposal 4: the application of SAI/ new Group ID to support the frequency layer prioritization solution over Xn interface subjects to RAN2 progress. 
Furthermore, as mentioned in [3], for frequency layer prioritization in order to allow the current serving cell to know the MBS service status of its neighbouring cells, the information contains both the cells in the current gNB and those in neighbor gNBs shall be exchanged via Xn interface. 

Question 5 Do you agree that the cell lists to be transferred over the NG interface include the cells in both the current and the neighbor gNBs?

	Company
	Yes/ No
	Comments 

	Huawei
	Yes
	Cells in neighbor gNBs can be used for ‘broadcasting neighbor cell status for ongoing services’.

	Samsung
	FFS
	

	CATT
	Yes
	If the information contains both the cells in the current gNB and neighbor gNBs, combined with the neighbour Information via Xn interface, the status of neighbour frequency or cell for the broadcast session may be obtained.

	Ericsson
	
	are there any requirements to perform such work?

	Nokia
	FFS
	Pending RAN2 to agree that MCCH delivers information of services supported by neighbour cells.

	Qualcomm
	FFS
	I agree some information on broadcast area is needed in NG interface. The area could be defined as either MBMS SA or cell list. The NG interface should only include the current broadcast area. gNB could know the neighbor broadcast information from Xn interface.

	ZTE
	No
	Such info can already be exchanged on Xn.
Also, sees no need for such a cross layer optimization. 


Moderator’s summary: 2 companies are Yes, 3 companies are FFS, 1 company is No. 

The gNB needs to know neighbor cells that providing the ongoing service. Working in conjunction with MII, upon the UEs in RRC_CONNECTED mode informs RAN node the MII, the RAN node could take MII and information provided over NG into account during HO to maintain the service continuity.
Proposal 5: the cell lists to be transferred over the NG interface include the cells in both the current and the neighbor gNBs is FFS, to be discussed regarding the results of MII.
4 Issue 2 Relationship between the state of MBS sessions and. UEs

As mentioned in [3] by CATT, the active / inactive states of a multicast session defined by SA2 seems no impacts on the multicast session active / inactive state on RAN, as the 5GC is per MBS session, while RAN is per UE. 

When all multicast sessions UE interested are deactivated, and the serving gNB can transition the UE to in-active state based on the active status of other PDU sessions. When any multicast session is still in active status, there are two assumptions:

1) Two networks (access network / core network) maintain their respective active / inactive states. Specifically, when any multicast session is active in 5GC, the NG-RAN can still independently decide whether to transition the UE to the in-active state based on the status of other PDU sessions.

2) The active / inactive states in 5GC will affect the behavior of NG-RAN. Specifically, when any multicast session is active in 5GC, the NG-RAN will never transition the UE to in-active state, i.e, to ensure that the UE is always in active statue.

The moderator thinks that it may not necessary to discuss the relationship between the state of MBS session and that of the Ues. According to the agreements made by RAN2, the Ues that are receiving multicast services are in RRC_CONNECTED state, other RRC states, i.e. RRC_INACTIVE, are FFS. Therefore, RAN3 could consider the relationship between the state of MBS session and that of the Ues only if information is received from RAN2 to inform the multicast session is can be provided to the Ues in RRC_INACTIVE and/or other state. 

Question 6 Do you agree not to discuss the relationship between the state of the MBS session and that of per UE in RAN3 at this stage. 

	Company
	Yes/ No
	Comments 

	Huawei
	Yes, agree not to discuss this issue. 
	RAN2 currently agreed that the multicast session shall be provide to the Ues in RRC_CONNECTED state. 

If the MBS session is active, the RAN shall keep the UE in CM_ACTIVE state. 
If the RAN release the UE to idle state while the MBS session is active, CN notification, i.e. paging, shall be sent to notify the UE when data of the corresponding MBS session is available. This procedure is not sensible. 

The RAN could either keep the UE in RRC_CONNECTED or RRC_INACTIVE state while the MBS session is active. If the UE is in RRC_INACTIVE state, RAN paging could be applied when data is available, no CN notification is required. 

	Samsung
	Yes
	Whether UE can be in RRC-Inactive when receiving a multicast service is discussed in RAN2.

	CATT
	No
	There is not strong relationship between this issue and the reception of MBS in idle/inactive state.

The issue discussed here is that if the MBS session UE joined is in active state, could the NG-RAN node instruct the UE to go to inactive mode? The assumption here is still that UE only receive multicast service in connected state.



	Ericsson
	
	As long as a UE has joined a session, RAN assumes that the UE is eager to receive multicast traffic. The UE would need to leave the session and then RAN may decide to send the UE to inactive.

Further, it is RAN2 to discuss the RRC states within which multicast traffic can be received. Current status of discussions should be well known, and I don’t see a RAN3 impact here.

	Nokia
	depends
	Depends what is meant here: there is a relationship because the UE can be sent to RRC_Idle only if the MBS session is deactivated.

But currently, the UE should be RRC connected to receive the MBS session, unless RAN2 agrees to add RRC Inactive state for receiving the data.

	Qualcomm
	Yes
	Let’s wait for RAN2 and SA2 discussion first

	ZTE
	Agree to discuss this issue.
	RAN of course can decide whether to release the UE to RRC_INACTIVE or RRC_IDLE, based on network implementation or algorithm, e.g., based on the congestion statue, UE channel condition, and tons of other reasons.

In such case, it can be under network control (released to RRC_INACTIVE, and resume based on network control) or not under network control.


Moderator’s summary: the majorities (5/7) think no need to discuss the relationship between the state of the MBS session and that of per UE in RAN3 or no RAN3 impacts, 2 companies think RAN3 shall discuss the issue.

Proposal 6 there is no need to discuss the relationship between the state of the MBS session and that of per UE in RAN3 at this stage. 
If the answer for Question 6 is NO, we shall discuss the relationship between the state of the MBS session and that of per UE in RAN3 at this stage. Which of the following options do you agree? 

Question 7 For the relationship between the state of the MBS session and that of per UE, which option do you agree:

Option 1. The UE active state is independent from the active state of its interested MBS session, i.e. even the MBS session is active, UE can be moved to inactive state;

Option 2. The UE active state aligns with the active state of its interested MBS session, i.e. if the MBS session is active, UE is always in active state;

Option 3. Others. 

	Company
	Yes/ No
	Comments 

	Huawei
	Option 2 
	See the answer for Question 6.  

	CATT
	Option 1
	Similar to the legacy unicast service mechanism, the two networks (access network / core network) should maintain their respective active / inactive states.For example,even if the 5GC state of all PDU sessions of one UE is active,NG-RAN node could still instruct the UE to go to inactive state.

	Ericsson
	
	why do we discuss this? reception states of MBS traffic is a RAN2 topic.

	Nokia
	FFS
	Pending RAN2 decision.

	Qualcomm
	Option 2
	Option 2 is a reasonable network implementation. But, I don’t see RAN3 standard impact.

	ZTE
	Option 1
	


Moderator’s summary: 2 out of 6 companies agree with Option 2, 2 agree with Option 1, 2 companies think pending to RAN2. As for Question 6, most of the companies agreed NOT to discuss the UE’s RRC state in RAN3, the details will not be further discussed. 
5 Issue 3: Exchange of per cell MBS configuration 

As mentioned in [4] and [5], per cell MBS configuration over Xn, F1 and/or E1 interfaces for some use cases, i.e. target cell selection in handover, support of MBSFN, LTE SIB15 like SIB construction etc. 

The MBS configuration includes cell specific MBS configuration, i.e. SDAP, PDCP, RLC, MAC and L1 configurations, and MBS session contexts, i.e. MBS Session ID, List of MBS flow and associated QoS profile etc. 

However, the moderator thinks that as the MBSFN is not supported in Rel-17 NR MBS, there probably is no need to transfer the per cell MBS configuration over Xn, F1 and/or E1. To support target cell selection in handover and other service continuity issues, solutions have been discussed in Issue 1.  
Question 8 Do you agreed that there is no need to transfer the above per cell MBS configuration over Xn, F1 and/or E1 interfaces? 

	Company
	Yes/ No
	Comments 

	Huawei
	Yes, no need to transfer. 
	There is no need to transfer the MBS configuration via Xn, F1 and/or E1 interfaces. To assistant some use cases, the MBS status information of other/neighbor cells could be obtained via some procedures, i.e. Session Start. 

	Samsung
	Yes
	

	CATT
	Yes
	Agree with Huawei, To assistant some use cases, the MBS status information of other/neighbor cells are enough.

	Ericsson
	
	For NR MBS, the “MBS Configuration” will be provided like the resource configuration provided for a PDU Session Resource, for NR MBS as an MBS Session Resource. I guess that is what you mean? And this is the common thing for broadcast and multicast on all RAN3 interfaces. There is no need to exchange this configuration for broadcast on Xn on a per cell level, but I expect it to be on the F1 interface (and, implicitly on the E1 interface).

	Nokia
	Yes*
	For the time being.

	Qualcomm
	No
	@Ericsson, this exchange is cell level, not UE level. 

@Rapporteur, should we discuss the use case one by one?

Use case 1: Target selection in handover

If radio condition allows, the target supporting the UE’s current receiving MBS sessions should be prioritized. So, the gNB needs to know the ongoing MBS sessions of neighbours from Xn/F1 signaling.

Use case 2: “reserved cell” for intra-DU SFN

Intra-DU SFN is supported in R17. If following the LTE convention, “reserved cell” may be configured to protect the SFN coverage. The “MBS configuration” exchange can be used to configure and coordinate with “reserved cells”.

Use case 3: Interference coordination

Use case 4: SIB construction (LTE SIB15 like, broadcasting the supported MBS session in the neighbors).

	ZTE
	Yes but..
	We see the intention of moderator. 

We do not think such coordination among network nodes, e.g., inter DU or CU.
But per cell MBS config will be anyway transferred over F1, or E1, such in legacy F1/Context Setup , E1/Bearer Context Setup.

We prefer re-phrasing the proposal like this:

No coordination of per cell MBS configuration inter-network nodes, e.g., among DUs, or among gNBs.


Moderator’s summary: the 6 companies are Yes (1 out of the 6 agree with F1 interface), 1 company is No. 

Proposal 8 There is no need to transfer the per cell MBS configuration over Xn, F1 and/or E1 interfaces for coordination.
Question 9 If the answer for Question 8 is ‘Yes’, what information do you agreed to be included into per cell MBS configuration?

	Company
	Comments 

	Huawei
	No need to transfer the per cell MBS configuration. See the answer for Question 7.  

	CATT
	No need to transfer the per cell MBS configuration in R17

	Nokia
	See Q8.

	Qualcomm
	The MBS configuration can include following information:

· Service availability information

· MBS resource configuration information (CFR, beam, DRX/pattern)

· MBSFN area config

· Interference coordination

	ZTE
	PTM config will be RAN2 issue.


Moderator’s summary: only 1 out of 5 company think detailed per cell MBS configuration is needed. Regarding the Proposal 8, the details of the per cell MBS configuration will not be pursued. 

Question 10 Do you have other issues related to the exchange of MBS information? 

	Company
	Comments 

	Huawei
	It is possible to transfer some information, i.e. session start failure, via Xn interface to indicate the MBS information. [Ericsson: why so? don’t understand the background of that proposal]

	Nokia
	Also don’t understand the proposal.

	Qualcomm
	We should discuss use cases and issues one by one.

	
	

	
	


6 Other issues

Question 11 Do companies have other issues to be discussed under this AI?

	Company
	Comments 

	
	

	
	

	
	

	
	


7 Conclusion, Recommendations [if needed]

If needed
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