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[bookmark: _GoBack]1. Introduction
In previous RAN3 meetings, the following agreements related to Bearer Management over F1/E1 were made:
	Agreements:
· 
· WA: Standard shall enable a one to one mapping between an MRB and a shared F1-U tunnel
· WA: F1-U multicast transport is not supported
· Use non-UE associated F1/E1 procedures to set up the MBS context and shared F1-U tunnel(s) for a broadcast session (MBS context is used in analogy to UE context)
· For broadcast, an MBS context ID may be associated to one or more MRB IDs, to be included in the non-UE-associated F1AP procedure (procedure and IEs are FFS)
· WA: For broadcast session, agree to introduce the following gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release. Message name, scope, association with other F1AP procedures and potential alignment with multicast F1AP procedures are FFS
· WA: For broadcast session, agree to introduce the following gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release. Message name, scope, association with other E1AP procedures and potential alignment with multicast E1AP procedures are FFS.
· Applicability of current flow control is FFS
· Flow control should be enabled for an MRB established for a broadcast MBS session.


In this contribution, we will further discuss the bearer management over F1 and E1 interfaces for Multicast and Broadcast.
2. Discussion
[bookmark: _Ref58490984]2.2 Bearer Management for Multicast
[bookmark: _Ref70415209]According to the discussion in RAN 2, currently there are two approaches to setup the MRB over RRC, i.e.: 
· Enhance DRB by adding MBS info;
· Introduce new MRB directly;
Correspondingly, for multicast, it is also possible to introduce MRB over F1 and E1 via these two approaches. However, from the perspective of RAN3, legacy procedures could be reused to setup MRB in both of these cases.
Once core network triggers the setup of MBS context towards the gNB via PDU Session Modify/Setup procedure, in case of split architecture, the MRB/MBS context for the corresponding MBS session shall be setup over E1 and F1 interfaces, i.e. the gNB-CU-CP should triggers Bearer Context Modification/Setup procedures towards the gNB-CU-UP, and the gNB-CU should triggers UE Context Modification procedure towards the gNB-DU.
Proposal 1. For Multicast, reuse the E1AP: Bearer Context Modification/Setup procedures to setup the MRB to the gNB-CU-UP.
Proposal 2. For Multicast, reuse the F1AP: UE Context Modification procedure to setup MBS Context to the DU.
In order to schedule the MBS data for the UEs join the same MBS Session, G-RNTI is agreed to be applied. As the C-RNTI is assigned by gNB-DU, we assume that the G-RNTI is also assigned by gNB-DU, and the G-RNTI shall be provided to the gNB-CU in the F1AP: UE CONTEXT MODIFICATION RESPONSE message, and then the gNB-CU could inform the G-RNTI to the corresponding UE(s). This was agreed by majority companies during last meeting discussion, only one company would like to assign the G-RNTI by the gNB-CU, from our understanding, assign G-RNTI by the gNB-DU in this release does not preclude the potential centralized assignment in future releases.
[bookmark: _Ref58511426][bookmark: _Ref58490985]Proposal 3. For Multicast, the gNB-DU assigns the G-RNTI for a MRB, and provides the assigned G-RNTI to the gNB-CU, i.e. via F1AP: UE CONTEXT MODIFICATION RESPONSE message. 
In the previous RAN3 meetings, RAN3 replied to SA2 that RAN3 will develop protocol support to control both transmission modes for shared N3 transport between the MB-UPF and the NG-RAN. In order to support both IP multicast and GTP-U point to point tunnel, a non UE associated Class 1 NGAP procedure should be introduced, as shown in the section 7.2.1.3 of TS 23.247. In case of gNB-CU-CP and gNB-CU-UP split case, in order to support both methods, the following procedures could be considered:
[image: ]
Figure 1
[bookmark: _Ref70416345]Proposal 4. For multicast, to support shared NG-U transport, it is needed to introduce a non UE associated Class1 E1AP procedure, e.g. named as Multicast Distribution Setup procedure.
In the last meeting, RAN3 has agreed that there is no IP multicast over F1-U tunnel. To support of the shared F1-U transport establishment, the following procedures should be considered:

Figure 2
[bookmark: _Ref70416347]Proposal 5. For Multicast, to support shared F1-U transport, it is needed to introduce a non UE associated Class1 F1AP procedure, e.g. named as Multicast Distribution Setup procedure.
[bookmark: _Ref70416348]Proposal 6. For Multicast, to support shared F1-U transport, it is needed to introduce a non UE associated Class1 E1AP procedure, it could be the same E1AP procedure to setup shared NG-U transport, or another new procedure.
2.2 Bearer Management for Broadcast
[bookmark: _Ref70516030]According to MBS Session Establishment procedure for Broadcast in TS 23247, IP multicast address is included in the MBS Session Start Request from the CN to the gNB, if the gNB decides to use unicast transmission, it will provide a DL GTP-U tunnel information in MBS Session Start Response to the core network. To support this, in case of gNB-CU-CP and gNB-CU-UP split architecture, the related tunnel information should be transmitted between gNB-CU-UP and gNB-CU-CP via the E1AP procedure: MBS Bearer Setup procedure. 
Proposal 7. For broadcast, the IP multicast address should be included in the E1AP: MBS Bearer Setup Request, and the unicast transport DL NG-U GTP-U address should be included in the E1AP: MBS Bearer Setup Response.
In the last meeting, RAN3 has agreed that there is no IP multicast over F1-U tunnel, therefore the gNB-DU should provide the DL F1-U GTP-U tunnel information to gNB-CU-UP via gNB-CU-CP. There are two options for F1-U tunnel establishment procedure for broadcast service as:
· Option1: reuse the non-UE associated procedure to be introduced for multicast over E1AP which is named as e.g. Multicast Distribution Setup procedure;
· Option2: reuse the procedure to setup the broadcast MRB, i.e. the non-UE associated F1AP and E1AP MBS context/ bearer setup/modification procedures which were agreed in RAN3 112-e.


Figure 3
[bookmark: _Ref70690670]For Option1 – introducing separate signalling to establish F1-U tunnel for broadcast, it seems no much benefits. So, for broadcast service, the DL F1-U GTP-U tunnel should be established with MBS bearer and context together. The DL F1-U GTP-U tunnel information should be provided in MBS CONTEXT SETUP RESPONSE message in F1AP procedure and MBS BEARER MODIFICATION REQUEST message in E1AP procedure as Figure 3. 
Proposal 8. For broadcast, the shared DL F1-U GTP-U tunnel should be established using non-UE associated F1AP procedure as MBS Context Setup Procedure and E1AP procedure as MBS Bearer Modification procedure.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposals
In this contribution, we discussed the bearer management over F1 and E1, get the following proposals:
Proposal 1. For Multicast, reuse the E1AP: Bearer Context Modification/Setup procedures to setup the MRB to the gNB-CU-UP.
Proposal 2. For Multicast, reuse the F1AP: UE Context Modification procedure to setup MBS Context to the DU.
Proposal 3. For Multicast, the gNB-DU assigns the G-RNTI for a MRB, and provides the assigned G-RNTI to the gNB-CU, i.e. via F1AP: UE CONTEXT MODIFICATION RESPONSE message. 
Proposal 4. For multicast, to support shared NG-U transport, it is needed to introduce a non UE associated Class1 E1AP procedure, e.g. named as Multicast Distribution Setup procedure.
Proposal 5. For Multicast, to support shared F1-U transport, it is needed to introduce a non UE associated Class1 F1AP procedure, e.g. named as Multicast Distribution Setup procedure.
Proposal 6. For Multicast, to support shared F1-U transport, it is needed to introduce a non UE associated Class1 E1AP procedure, it could be the same E1AP procedure to setup shared NG-U transport, or another new procedure.
Proposal 7. For broadcast, the IP multicast address should be included in the E1AP: MBS Bearer Setup Request, and the unicast transport DL NG-U GTP-U address should be included in the E1AP: MBS Bearer Setup Response.
Proposal 8. For broadcast, the shared DL F1-U GTP-U tunnel should be established using non-UE associated F1AP procedure as MBS Context Setup Procedure and E1AP procedure as MBS Bearer Modification procedure.
The corresponding TP to support the above proposals is provided in section 4.
[bookmark: _Toc20955563][bookmark: _Toc29460998][bookmark: _Toc29505730][bookmark: _Toc36556255][bookmark: _Toc45881713]4. Text proposal to TS 38.401
--------------------------------Start of the Change-----------------------------
6.1	Overview
//skip unchanged part
6.1.x	Overall Architecture of NR MBS
The overall architecture specified in section 6.1.1 and 6.1.2 applies for NR MBS.
Editor’s Note:	Applicability of specified cardinalities may need to be revisited.
Upon establishment of a MBS Session resource by the 5GC, the gNB-CU triggers the establishment of MBS radio bearers, involving the gNB-DU. If E1 is deployed, the gNB-CU-CP triggers establishment of respective MBS UP resources in the gNB-CU-UP.
A shared F1-U tunnel is used between the gNB-CU and the gNB-DU for PTM transmission of a MBS radio bearer. The gNB-DU assigns the DL GTP-U TEID and provides it to the gNB-CU. If E1 is deployed the gNB-CU-CP forwards it to the gNB-CU-UP. 
Editor’s Note:	It is also FFS whether the F1-U tunnel for the PTM transmission is established per DU or per cell. The definition and usage of the term “PTM” is FFS. Also, the definition of the term “MBS radio bearer” is FFS.
--------------------------------Start of the Next Change-----------------------------
8.xx	Overall procedures for NR MBS 
The following clauses describe the overall procedures for NR MBS involving E1 and F1.
8.xx.a	MBS Session Resource Establishment for Multicast 
The signalling flow for MBS Session Resource Establishment for multicast involving E1 and F1 is shown in Figure 8.xx.a-1:


Figure 8.xx.a-1: MBS Session Resource Establishment for multicast Service
Step 0 is defined in clause 8.9.1.
1. The AMF sends PDU SESSION RESOURCE MODIFY REQUEST message to the gNB, with the MBS information.
2. The gNB-CU-CP sends BEARER CONTEXT MODIFICATION REQUEST to the gNB-CU-UP, with the MBS information.
3. The gNB-CU-UP sends BEARER CONTEXT MODIFICATION RESPONSE to the gNB-CU-CP.
4. The gNB-CU-CP provides the MBS information to the gNB-DU in the UE CONTEXT MODIFICATION REQUEST message, to setup the MRB for the UE.
5 The gNB-DU provides the G-RNTI assigned to the MBS Session to the gNB-CU-CP in the UE CONTEXT MODIFICATION RESPONSE message.
6. The gNB-CU sends RRC message towards the UE to configure the MRB.
In case the shared NG-U tunnel between the gNB and the Core network has already been established, step 7~10 will be skipped.
7, 8. In case the shared NG-U tunnel for the MBS Session needs to be setup, the gNB-CU-UP triggers Multicast Distribution Setup procedure towards the gNB-CU-CP, and in case if IP multicast is not used, provides the DL NG-U tunnel information in the MULTICAST DISTRIBUTION SETUP REQUEST. And then the gNB-CU-CP forwards the information to the AMF.
9, 10. In case IP multicast is used over NG-U, the AMF provides NG-U IP multicast address in the MULTICAST DISTRIBUTION SETUP RESPONSE message, and then the gNB-CU-CP forwards the information to the gNB-CU-UP, then the gNB-CU-UP joins the IP multicast group.
In case the shared F1-U tunnel between the gNB-DU and the gNB-CU-UP has already been established, step 11~14 will be skipped.
11, 12. In case the shared F1-U tunnel(s) for the MRB(s) needs to be setup, the gNB-DU triggers the Multicast Distribution Setup procedure towards the CU-CP, and provides the DL F1-U Tunnel information in the MULTICAST DISTRIBUTION SETUP REQUEST message. And then the gNB-CU-CP forwards the information to the gNB-CU-UP.
13. The gNB-CU-UP sends the MULTICAST DISTRIBUTION SETUP RESPONSE message to the gNB-CU-CP.
14. The gNB-CU sends the MULTICAST DISTRIBUTION SETUP RESPONSE message to the gNB-DU.
15. The gNB sends PDU SESSION RESOURCE MODIFY RESPONSE message to the AMF.
8.xx.b	MBS Session Resource Establishment for Broadcast 
The signalling flow for MBS Session Resource Establishment for broadcast involving E1 and F1 is shown in Figure 8.xx.b-1:


Figure 8.xx.b-1: MBS Session Resource Establishment for Broadcast service
1. The AMF sends MBS SESSION RESOURCE SETUP REQUEST message to the gNB, with the MBS information, and the IP multicast address of the broadcast Session.
2. The gNB-CU-CP sends MBS BEARER CONTEXT SETUP REQUEST message to the gNB-CU-UP, with the MBS context and the IP multicast address of the broadcast Session to setup the shared NG-U tunnel.
3. The gNB-CU-UP sends MBS BEARER CONTEXT SETUP RESPONSE to the gNB-CU-CP, with the assigned DL NG-U GTP-U tunnel information if unicast transmission is selected.
4. The gNB-CU provides the MBS information to the gNB-DU in the MBS CONTEXT SETUP REQUEST message.
5. The gNB-DU sends the MBS CONTEXT SETUP RESPONSE message to the gNB-CU-CP, includes the assigned DL F1-U GTP-U tunnel information to setup the shared F1-U tunnel for the MRB. 
6. The gNB-CU-CP sends the MBS BEARER CONTEXT MODIFICATION REQUEST message to the gNB-CU-UP, with the DL F1-U GTP-U tunnel information received from the gNB-DU in step 5.
7. The gNB-CU-UP sends the MBS BEARER CONTEXT MODIFICATION RESPONSE message to the gNB-CU-CP.
8. The gNB sends MBS SESSION RESOURCE SETUP RESPONSE message to the AMF.
--------------------------------End of the Change-----------------------------
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1. 


Introduction


 


I


n previous RAN3 meetings, the following agreements related to Bearer Management over F1/E1 were made:


 


Agreements:


 


-


 


 


-


 


WA: Standard shall enable a one to one mapping between an MRB and a shared F1


-


U tunnel


 


-


 


WA: F1


-


U 


multicast transport is not supported


 


-


 


Use non


-


UE associated F1/E1 procedures to set up the MBS context and shared F1


-


U tunnel(s) for a 


broadcast session (MBS context is used in analogy to UE context)


 


-


 


For broadcast, an MBS context ID may be associated to one


 


or more MRB IDs, to be included in the 


non


-


UE


-


associated F1AP procedure (procedure and IEs are FFS)


 


-


 


WA: For broadcast session, agree to introduce the following gNB


-


CU


-


CP triggered F1AP procedures: 


MBS Context Setup, MBS Context Modification, MBS Context R


elease. Message name, scope, 


association with other F1AP procedures and potential alignment with multicast F1AP procedures are 


FFS


 


-


 


WA: For broadcast session, agree to introduce the following gNB


-


CU


-


CP triggered E1AP procedures: 


MBS Bearer Setup, MBS Bearer


 


Modification, MBS Bearer Release. Message name, scope, association 


with other E1AP procedures and potential alignment with multicast E1AP procedures are FFS.


 


-


 


Applicability of current flow control is FFS


 


-


 


Flow control should be enabled for an MRB establishe


d for a broadcast MBS session.


 


I


n this contribution, 


we will 


further 


discuss the bearer management over F1 and E1 interfaces for Multicast 


and Broadcast.


 


2. Discussion


 


2.


2


 


Bearer Management for Multicast


 


According to the discussion in RAN


 


2, currently there are two approaches to setup the 


MRB over RRC, i.e.: 


 


Ÿ


 


Enhance DRB by adding MBS info;


 


Ÿ


 


Introduce new MRB directly;


 


Correspondingly, for multicast, it is also possible to introduce MRB over F1 and E1 via these two approaches. 


However, from the perspective of RAN3, legacy procedures could 


be reused to 


setup 


MRB in both of these 


cases.


 


O


nce


 


core network triggers the setup


 


of MBS context 


towards the gNB via PDU Session Modify/Setup 


procedure, in case of split architecture, t


he 


MRB/MBS context


 


for the corresponding MB


S session shall be 


setup over E1 and F1


 


interface


s, i.e. the 


gNB


-


CU


-


CP should triggers Bearer Context Modific


ation/Setup 
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