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Introduction

CB: # 62_MBSarch_TransmissionArea

CATT 6307

introduce the concept of Multicast Transmission Area, to distinguish from the Multicast service area from SA2.

MBS transmission area may be dynamically changed by assistance information from UE or 5GC.

introduce the concept of Broadcast Transmission Area, it is equal with the Broadcast service area from SA2.

Broadcast transmission area may be dynamically changed by assistance information from 5GC.

E/// 6389

include the possibility of indicating an MBS Service Area within NR MBS Session Resource signaling. The conditional agreement from last meeting was dependent of SA2 feedback, which is available now (as per latest TR) and the condition could be removed.

multicast MBS sessions are logically independent from each other. There is no mechanism that would “group” MBS sessions in to an “MBS Service”. This is also true for local multicast MBS session that may transport content of the same service. Local multicast MBS Session may have overlapping service areas.

Assume that a UE is only able to join an MBS Session within the service area of that session.

In order to achieve alignment between AS and NAS, it is proposed to establish the principle that only 5GC is able to add or remove MBS Session contexts from the UE Context in NG-RAN. NG-RAN should be able to request removal of the MBS Session context.

Discuss the necessity to coordinate with other TSGs/WGs on handling of UEs that have joined a local multicast MBS Sessions outside that session’s service area. A provisional attempt was made in the draft reply to the SA2 LS in R3-206538 for item 2c

If proposal above is agreeable, introduce the possibility for NG-RAN to trigger the removal of a multicast MBS Session context from the UE context in 5GC to support for UEs leaving a local MBS service area. This would have impact of UE associated NGAP signaling.

Len,Moto 6488

gNB-CU takes the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes.

gNB-CU takes the decision on the 5G MBS data transmission area of a 5G MBS session.

5G MBS data transmission mode and 5G MBS transmission area management is achieved by 5G MBS Bearer Setup or 5G MBS Bearer Modification procedure.

ZTE 6530

For multicast service, gNB provides the MBS user data only to UEs joined the multicast group and served by the cell within the local service area. 

For broadcast, gNB provides the MBS user data to the cells which resides in the local service area.  

gNB may get the local area info from 5GC in the form of  cell ID list, TAI list, gNB ID list, etc. 

To support the NR V2X groupcast scenario, it is suggested to consider range based QoS guarantee in NR MBS. 

For the CU/DU split scenario, gNB-CU needs to determine which gNB-DU should be involved and initiate the MBS session/context setup procedure with gNB-DU.

During MBS session/context setup procedure, CU needs to indicate the MBS area info (a list of cell IDs or UEs) to involved DU. 

The F1-U tunnel may be setup for each MRB between CU and DU. This F1-U tunnel could be shared among multiple cells that support this MRB.

To support multiple local areas with different MBS contents, multiple GTP-U tunnels corresponding to different local areas may be established.

LG 6776

support feedback information based dynamic control of the Broadcast/Multicast Transmission Area in CU

Chair:

- clarify concept of MBS service area

- relationship between MBS service area, MBS service and session?

- indication of MBS service area together with MBS session resource signaling?

- need for coordination with other groups?

- other details as agreeable?

- Attempt st2 TP

(ZTE - moderator)

Summary of offline disc R3-206911
For the Chairman’s Notes

It is proposed to agree on the following:

1. Broadcast session is associated with Broadcast service area which is provided by 5GC.

2. On NG-C interface, MBS service area info (e.g. a list of cell ID) is indicated in the NGAP MBS session resource signalling, at least for broadcast sessions. FFS for multicast session.

3. On F1 interface, which cells to provide MBS service (e.g. a list of cell IDs)  is indicated in the F1AP MBS session resource signalling, at least for Broadcast sessions. FFS for Multicast session.

4. FFS: whether to introduce the concept of "MBS transmission area" in RAN; CU or DU determines the MBS transmission area.

5. RAN3 to wait for further progress by SA2 on following issues: 

For Multicast, whether MBS session may be associated with multicast service area which is provided by 5GC;

For local MBS service, whether to support NG-RAN triggered removal MBS session context from the UE context in 5GC, overlapping or partly overlapping local MBS service areas with different MBS contents, range based QoS guarantee;
Discussion

The concept of MBS service, MBS session and MBS service area
The MBS service can be divided into broadcast communication service and multicast communication service. According to TR 23.757, the definition of broadcast communication service and multicast communication service are listed as follows: 
	Broadcast communication service: A communication service in which the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast coverage area are authorized to receive the data).

Multicast communication service: A communication service in which the same service and the same specific content data are provided simultaneously to a dedicated set of UEs (i.e., not all UEs in the multicast coverage are authorized to receive the data).


On the other hand, the broadcast session and multicast session are defined in TR 23.757 as follows. 
	Broadcast session: A session to deliver the broadcast communication service. A broadcast session is characterised by the content to send and the geographical area where to distribute it.

Multicast session: A session to deliver the multicast communication service. A multicast session is characterised by the content to send, by the list of UEs that may receive the service and optionally by a multicast area where to distribute it.


As we can see, the broadcast session is associated with a geographical area where to distribute the content. The multicast session is associated with a a list of UEs that may receive the service and optionally by a multicast area where to distribute the content. To be specific, the broadcast service area and multicast service area are defined as follows according to TR 23.757: 

	Broadcast service area: The area within which data of one or multiple Broadcast session(s) are sent.

Multicast service area: The area within which data of one or multiple Multicast session(s) are sent.


During RAN3#109-e meeting, it’s agreed that for multicast gNB determines the area in which MBS user data needs to be provided by knowledge of the UEs that have joined the MBS Session. And the area in which MBS user data needs to be provided may be further limited by the multicast service area; input from SA2 expected. According to [3], the conditional agreement for multicast from last meeting was dependent of SA2 feedback, which is available now (as per latest TR) and the condition could be removed. 

On the other hand, according to [2], broadcast requires a strict service area. This service area will determine the RAN nodes that need to join the MBS session tunnel. Additionally, for broadcast service, the UE joining procedure does not need to be considered, so it can be assumed that such a service area is relatively static, that is, once it is configured, the corresponding MBS session resources should be established in NG-RAN. 

Based on the above discussion, the following questions are designed to clarify the relations of MBS service, MBS session and MBS service area.
Question 1:  Do you agree that for broadcast, MBS session is associated with broadcast service area which is provided by 5GC? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	Yes
	It is fine for 5GC to provide broadcast area information to NG-RAN.

	BBC
	Yes
	Perhaps this comment would be better in SA2, but the proposal above would be suitable for media distribution. 

	Ericsson
	
	The definitions don’t actually require an area indication, but I assume that the if the NG protocol supports the provision of a service area, requirements of SA2 are fulfilled.

	Samsung
	
	We think service area is needed, but better to wait for SA2.

	CATT
	Yes
	MBS session is associated with broadcast service area which is provided by 5GC

	ZTE
	Yes
	According to TR23.757, the solutions addresses broadcast usually assumes the broadcast area info is provided by 5GC to NG-RAN.

	Nokia
	Yes
	Same as ZTE

	LGE
	Yes
	It should be provided by 5GC

	Lenovo, Motorola Mobility
	Yes
	

	Qualcomm
	Yes
	


Question 2:  Do you agree that for multicast, MBS session may be associated with multicast service area which is provided by 5GC? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	FFS
	We see no need for 5GC to provide service area information for normal MBS session. FFS for local MBS scenario, depending on SA2 

	BBC
	Yes
	Perhaps this comment is also better provided in SA2, but the proposal above would be suitable for media distribution. If multicast is to be used for the distribution of media content, it would be helpful to be able to control the geographical area over which certain content is available. Media companies would see this ability as a basic requirement. A multicast service area would help fulfill this requirement

	Ericsson
	
	SA2 still has some agreements open, but likely that your Q2 is confirmed.

	Samsung
	FFS
	Related to SA2 decision and conclusion.

	CATT
	Yes
	It depends on SA2. But it is reasonable for 5GC to provide service area information for normal MBS session.

	ZTE
	Yes
	According to the definition of multicast session, the multicast session is characterised optionally by a mutlicast area where to distribute it. 
In addition, if local MBS service area is considered, it is natural that 5GC provide the local MBS service area info to gNB during the MBS session setup/modification procedure.
So  we think it is safe to say MBS session may be associated with multicast service area.

	Nokia
	FFS
	Likely but related to SA2 conclusion.

	LGE
	FFS
	Wait for SA2 decision

	Lenovo, Motorola Mobility
	FFS
	

	Qualcomm
	FFS
	Probably not needed. Let’s wait for SA2 conclusion.


Local MBS service area

The local MBS services were discussed in SA2. According to TS23.757, some V2X and public safety services may be provided locally. It means some multicast or broadcast communication services are only available in local service area for a specific time. According to TR 23.757, it would be possible to allocate different multicast session IDs corresponding to different location areas, but in that case it would be the application-level treatment and the 5GC/Application layer may need to accommodate the location area provisioning to the UE(s) . However, it is also captured in TR23.757 that a single multicast Session ID may assigned for a multicast group, but the contents distributed as part of the multicast group differ depending on the local service area where the UE is residing. In this way, it is possible to enable the system to keep the multicast session ID when UE moves across the local MBS session area.

In [3], it is proposed that all local MBS sessions are independent from each other. UE joins once a session belonging to a local MBS service does not mean it is a member of all other MBS sessions belonging to the same MBS Service. UE is only able to join an MBS Session within the service area of that session. When UE leaves the local MBS service area of a given multicast session that it has joined, NG-RAN should be able to request the removal of a multicast MBS Session context from the UE context in 5GC. It is also indicated in [3] that this issue requires coordination at least among SA2, CT1 and RAN WGs. It may be beneficial to request feedback from other TSGs/WGs.

Question 3:  Do you agree that NG-RAN should be able to request the removal of a multicast MBS Session context from the UE context in 5GC? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	FFS
	Depends on SA2 discussions.

	Ericsson
	
	This are our current conclusions from a RAN point of view, but it requires coordination among TSGs. Actually, the LS from SA2 asks feedback from RAN3 on local MBS service in the context of mobility. We provided an proposed reply, as coordination is necessary.

	Samsung
	FFS
	Depends on SA2 discussion

	CATT
	FFS
	Depends on SA2 discussions.

	ZTE
	FFS
	We also think it depends on SA2’s progress on local MBS service area. 

	Nokia
	FFS
	Same view as ZTE.

	LGE
	FFS
	Depends on SA2 discussion

	Lenovo, Motorola Mobility
	FFS
	

	Qualcomm
	FFS
	Depends on SA2 discussion


Question 4:  Is it necessary to coordinate with other TSGs/WGs on handling the UEs that have joined a local multicast MBS sessions and then leave the MBS session’s service area? If you think necessary, which TSGs/WGs should be involved? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	FFS
	Depends on SA2 discussions.

	Ericsson
	
	We got a dedicated question in the SA2 LS on local MBS Service which we should use as an opportunity to ask questions.

	Samsung
	FFS
	Depends on SA2 discussion.

	CATT
	FFS
	Depends on SA2 discussions.

	
	
	

	ZTE
	FFS
	Depends on SA2’s discussion.

	Nokia
	FFS
	Depends on SA2’s discussion.

	LGE
	FFS
	Depends on SA2 discussion

	Lenovo, Motorola Mobility
	FFS
	

	Qualcomm
	FFS
	Depends on SA2 discussion


On the other hand, it is mentioned in [3] that local MBS service may have overlapping or only partly overlapping service areas. In [5], it also discusses the scenario that multiple local service areas with different MBS contents are associated with a single MBS service and these local service areas may be partially overlapped. 

In addition, range based QoS guarantee is mentioned in [5]. According to TS 23.287, a range parameter is associated with the QoS parameters for V2X groupcast communication via PC5. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. For example, when the receiving UEs are within the Range from the transmitting UE, the HARQ feedback and re-transmission is supported. To support the NR V2X groupcast scenario, it is suggested to consider range based QoS guarantee in NR MBS. 

Question 5:  Do you agree that local MBS service may have overlapping or partly overlapping local MBS service areas with different MBS contents? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	No
	The local MBS service area should not overlap with each other.

	BBC
	FFS
	Perhaps also a comment for SA2, but we can foresee situations where overlapping local MBS service areas would be helpful. However, if this requirement is too onerous it may be better to leave it for further work. Propose that it is therefore further studied before deciding whether to support it or not.

	Ericsson
	
	This depends on how independent service areas are defined and in which way they relate to independent sessions or are inter-related to each other.

	Samsung
	FFS
	Not sure so far.

	CATT
	FFS
	In our understanding, independent session IDs can be used to identify these overlapping local service areas.

	ZTE
	Yes
	Uu based V2X message broadcast has been discussed in LTE. According to TR 36.885, the issues such as how to transmit different V2X messages in different broadcast areas especially in overlapping areas, has been addressed. It is assumed that different V2X messages may be broadcasted on the same MBMS bearer in different broadcast areas. When it comes to NR V2X, we think similar scenarios should be considered. 

	Nokia
	FFS
	Depends SA2 conclusions.

	LGE
	FFS
	Depends on SA2 discussion

	Lenovo, Motorola Mobility
	FFS
	Depends on SA2 discussion

	Qualcomm
	FFS
	Depends on SA2 discussion


Question 6:  Do you agree that range based QoS guarantee should be considered in NR MBS? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	FFS
	

	Ericsson
	FFS
	

	Samsung
	FFS
	

	CATT
	FFS
	

	ZTE
	Yes
	Rang based QoS is one feature for PC2 V2X groupcast communication according to TS 23.287. Since NR MBS aims to support the V2X service, this feature should also be considered.  

	Nokia
	FFS
	

	LGE
	FFS
	

	Lenovo, Motorola Mobility
	FFS
	

	Qualcomm
	FFS
	


MBS transmission area

It is mentioned in [2] to introduce the concept of MBS transmission area in RAN to distinguish the MBS service area in SA2. For multicast, the MBS transmission area is the area within which data of one or multiple Multicast session(s) are actually provided in RAN. 
In [4], it is also mentioned the gNB-CU makes the decision on the 5G MBS data transmission area for a 5G MBS session. For SC-PTM mode, the gNB schedules the multicast traffic in a single cell via a cell specific G-RNTI. In the MC-PTM mode, the gNB schedules the multicast traffic among multiple cells using a same G-RNTI and radio resources among these cells. 

In [6], it is suggested to discuss the dynamic control of broadcast and multicast transmission area. Whether CU or DU to decide the Broadcast/Multicast transmission area should be considered. 
Question 7:  Do you agree to introduce the concept of MBS transmission area in RAN? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	Yes, partly
	At least for broadcast MBS transmission area is needed. FFS for local MBS scenario, depending on SA2.

	BBC
	Yes
	Perhaps this comment is also better provided in SA2, but the proposal above would be suitable for media distribution. If multicast is to be used for the distribution of media content, it would be helpful to be able to control the geographical area over which certain content is available. Media companies would see this ability as a basic requirement. An MBS transmission area would help fulfill this requirement

	Ericsson
	
	What is SC/MC-PTM in the context of NR MBS? We don’t have any definitions yet for that.
What is the scope of a G-RNTI?
Why do consider a dynamic control of broadcast area? No counting!
Do not think that the concept of MBS transmission area is useful at all in terms of protocol definition.

	Samsung
	FFS
	Still not clear at this stage.

	CATT
	Yes
	Agree with BBC, for media distribution. the concept of transmission area would be helpful to understand what is difference from the MBS service area in SA2. Besides, it is a concept at RAN, and it is also related to techniques on the RAN side, such as how to support change dynamically for multicast session.

	ZTE
	Yes
	We think it can be supported to facilitate the description MBS area within the scope of RAN. 

	Nokia
	FFS
	Not clear if this addition is needed at this stage for our specifications.

	LGE
	Yes
	Agree with BBC. The transmission area should be controlled/adjusted in RAN. 

	Lenovo, Motorola Mobility
	Yes
	

	Qualcomm
	
	Yes for broadcast. 

Don’t see use case for multicast so far.


If companies think that the MBS transmission area should be considered, the next issue is how to determine the MBS transmission area. As agreed in RAN3#109 meeting, the gNB determines the area in which MBS user data needs to be provided by knowledge of the UEs that have joined the MBS Session. In addition, for multicast, the area in which MBS user data needs to be provided may be further limited by the multicast service area. 

In [2], it is mentioned that the MBS transmission area may be dynamically changed by UEs joined the MBS session or the service area change from 5GC.  For broadcast, it is not necessary to consider the UE joining procedure. The MBS transmission area for broadcast is equal to its MBS service area determined by 5GC.  

In [5], it is suggested that for multicast service, gNB provides the MBS user data only to UEs joined the multicast group and served by the cell within the local service area. For broadcast, gNB provides the MBS user data to the cells which resides in the local service area.  
In [6], it is suggested that CU may dynamically control the MBS transmission area based on the feedback information, such as, HARQ ACK/NACK information, CSI information, radio utilization efficiency per MBS area, UEs’ location information, etc. 
In a sum, the possible options for the MBS transmission area determination are listed as follows:
Option 1: MBS service area provided by 5GC

Option 2: UEs that have joined the MBS session
Option 3: Interest report from UE
Option 4: HARQ ACK/NACK information
Option 5: CSI information

Option 6: UE’s location information
Question 8: For multicast, which other options should be considered for gNB to determine the multicast transmission area in addition to option 1 and 2?
	Company
	Option(s)
	Comment

	Huawei
	Option 2
	Option 2 seems enough for Multicast.

	BBC
	Options 1 and 2
	If multicast is to be used for the distribution of media content, it would be helpful to be able to control the geographical area over which certain content is available. Media companies would see this ability as a basic requirement. 

Supporting at least options 1 and 2 would be helpful.

	Samsung
	FFS
	Still not clear at this stage.

	CATT
	Option 1/2/3
	For idle/inactive UE, interest report from UE would be helpful to control actual transmission area.

	ZTE
	
	Option 1 and 2 is enough. 

	Nokia
	FFS
	Not clear if this addition is needed at this stage for our specifications.

	LGE
	Option 1 and 2
	Others can be further discussed if RAN1/2 has some progress

	Lenovo, Motorola Mobility
	Option 2
	Agreed with Huawei’s view

	Qualcomm
	Option 2
	Agree with UE list, but we may not need to introduce the concept of transmission area for multicast.


Question 9: For broadcast, which options should be considered for gNB to determine the broadcast transmission area?
	Company
	Option(s)
	Comment

	Huawei
	Option 1
	Option 1 seems enough for Broadcast for this release.

	BBC
	Option 1
	Option 1 would be sufficient in the first instance

	Samsung
	
	Maybe option 1 is enough, but can make decision later.

	CATT
	Option 1
	Option 1 seems enough for Broadcast

	ZTE
	Option 1
	

	Nokia
	FFS
	Not clear if this addition is needed at this stage for our specifications.

	LGE
	Option 1
	Others can be further discussed

	Lenovo, Motorola Mobility
	Option 1
	

	Qualcomm
	Option 1
	


Question 10: For CU/DU split scenario, whether CU or DU should determine the MBS transmission area?
	Company
	Option(s)
	Comment

	Huawei
	
	If needed, prefer CU to determine based on the information from CN.
Anyway both CU and DU need to know in which cells the MBS service needs to be provided.

	Samsung
	FFS
	

	CATT
	
	CU can determine the MBS transmission area.

	ZTE
	CU
	CU may get the list of UEs joined the multicast group and the MBS service area info from 5GC. Then CU may determine which UE/cells should be involved in the MBS transmission and then initiate the MBS session/context setup procedure towards relevant Dus .  

	Nokia
	FFS
	Not clear if this addition is needed at this stage for our specifications.

	LGE 
	CU
	CU has the overall information necessary to determine

	Lenovo, Motorola Mobility
	CU
	

	Qualcomm
	
	Agree with ZTE


Signalling impacts
In [3], it is assumed that service area is a property of an MBS Session. A broadcast service area is always provided by the 5GC and a multicast service area may be provided by the 5GC. It is suggested to include the MBS service area within NR MBS session Resource signalling. 

In [5], it is mentioned that for the broadcast session management, the 5GC determine the broadcast service area mapped to a list of TAIs or NR CGIs and select the involved gNB. Then 5GC sends the broadcast session resource setup message to the involved gNBs. The broadcast session resource setup message may include the broadcast service area info (e.g. a list of TAIs or a list of NR CGIs, etc). For local service area support, the local area is generally defined by cell ID list, TAI list, gNB ID list. gNB may get the local service area info from 5GC via the MBS session resource setup/modification signalling. 

Question 11:  Do you agree that MBS service area info (e.g. a list of cell ID) should be indicated in the NGAP MBS session resource signalling? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	Yes for Broadcast

No for Multicast
	Needed for broadcast
No need for multicast, as the RAN node can know based which cells the interested UEs are in.

Local Areas is pending to SA2 progress.

	Ericsson
	
	local MBS service is part of the SA2 LS ....

	Samsung
	FFS
	If we agreed SC-PTM like mechanism, Then yes.

	CATT
	Yes
	At least for broadcast and local multicast service. It depends on SA2

	ZTE
	Yes
	

	Nokia
	Yes for broadcast, no for multicast
	Same view as Huawei.

	LGE
	Yes for broadcast, No for multicast
	

	Lenovo, Motorola Mobility
	Yes for broadcast, No for multicast
	

	Qualcomm
	Yes for broadcast, No for multicast
	


For CU/DU split scenario, the MBS area information exchange between gNB-CU and gNB-DU are discussed as follows:
In [4],  the gNB-CU sends an 5G MBS BEARER SETUP REQUEST message to the gNB-DU. The 5G MBS BEATER SETUP REQUEST message may include data transmission mode and data transmission area. The data transmission mode is SC-PTM or MC-PTM. The data transmission area is a cell or a cell list on which the 5G MBS data to be transmitted. 
In [5], it is proposed that the gNB-CU needs to determine which gNB-DU should be involved in the MBS transmission and initiate the MBS session resource signalling with gNB-DU. To be specific, gNB-CU indicates the MBS area info (e.g. a list of cell IDs or UEs) to involved gNB-DU. To support the MBS data delivery between gNB-CU and gNB-DU, the F1-U tunnel may be setup for each MRB between CU and DU. 

In [6],  an example for dynamic control of MBS area by CU is given. CU decide the initial MBS service area with the information available in the initial MBS session setup procedure. Then CU sends the UE context setup/modification request message to DU which includes the MBS area information.

Question 12:  Do you agree that MBS transmission area info (e.g. a list of cell IDs or UEs) should be indicated in the F1AP MBS session resource signalling? Please companies provide your views.
	Company
	Yes/No
	Comment

	Huawei
	
	See answers for Question 10.

	Ericsson
	
	CU could use the information if provided on NG

	Samsung
	No
	No so far.

	CATT
	Yes
	It is necessary for DU to be aware of which cells to send MBS services.

	ZTE
	Yes
	

	Nokia
	Partly
	Some information needed. TBD.

	LGE
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Qualcomm
	Yes
	


Others

If there are other issues related to MBS area and needing to be discussed in this email discussion, please provide the details in the following table.

	Company
	Comment
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If needed
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