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1. Introduction
In previous RAN3 meetings, the following agreements related to Bearer Management over F1/E1 were made:
Agreements:
· Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session
· Support the method that gNB-DU assigns the DL F1-U GTP-U tunnel info, provides it to gNB-CU-CP and then gNB-CU-CP forwards it to gNB-CU-UP.
· FFS if IP multicast method is supported or not
· Provide the MBS Session id, QoS profile from gNB-CU to gNB-DU
· Provide the MBS Session id, QoS profile from gNB-CU-CP to gNB-CU-UP
· F1/E1 MBS Bearer management procedure can be discussed, but details on e.g. information to signal are pending RAN2/SA2 progress

In this contribution, we will discuss the bearer management over F1 and E1 interfaces for Multicast and Broadcast. 
2. Discussion
[bookmark: _Ref58490984]2.1 Bearer Management for Multicast
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 setup both the Enhance DRB and the new MRB with enhancing the current signalling.
[bookmark: _Ref70415209]Proposal 1. Legacy UE-associated E1AP and F1AP procedures could be reused to setup the MRB for multicast; enhancing the DRB with MBS info or introducing a new MRB subjects to RAN2 progress. 
For multicast, once a session for MBS is trigger to setup/modify by the core network, the core network informs the gNB-CU/ gNB-CU-CP via NGAP message. The radio bearers for the corresponding MBS session shall be setup over F1 interface afterwards, and the corresponding procedures shall be considered. If the architecture of gNB-CU gNB-DU split is considered, the gNB-CU shall inform the DU to setup the bearer for MBS via the F1AP UE CONTEXT MODIFICATION REQUEST message. After the gNB-DU setup the radio bearer for MBS successfully, the gNB-DU could reply the gNB-CU with the information of the bearer(s) that has (have) been setup via the F1AP UE CONTEXT MODIFICATION RESPONSE message. 
[bookmark: _Ref58511330]Proposal 2. The setup of the MRB for multicast over F1 could be accomplished by the F1AP: UE Context Modification procedure. 
For multicast, after successful establishment of the radio bearer for MBS over F1 interface, the MRB shall be also establishment over E1 interface if split gNB-CU-CP and gNB-CU-UP are considered. The establishment of the MRB could be required by the gNB-CU-CP via the E1AP message, such as the BEARER CONTEXT MODIFICATION REQUEST. After the gNB-CU-UP setup the radio bearer for MBS successfully, the gNB-CU-UP could reply the gNB-CU-CP with the information of the bearer(s) that has (have) been setup.
[bookmark: _Ref58511342]Proposal 3. The setup of the MRB for multicast over E1 could be accomplished by the E1AP: Bearer Context Modification procedure. 
In order to schedule the MBS data for the UEs join the same MBS Session, G-RNTI is agreed to be applied. Generally, the C-RNTI is assigned by gNB-DU. Therefore, 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). 
[bookmark: _Ref58511426][bookmark: _Ref58490985]Proposal 4. The gNB-DU shall provide the assigned G-RNTI to the gNB-CU, e.g. in the F1AP: UE CONTEXT MODIFICATION RESPONSE message. 
It is notice that for the shared NG-U transport, both IP Multicast method (NG-RAN node to join the IP multicast) and shared GTP-U Tunnel method (NG-RAN node to assign the DL GTP-U Tunnel info) are supported. In RAN3#110-e meeting, the support of IP multicast method for the shared F1-U is FFS: ‘FFS if IP multicast method is supported or not’. In the offline discussion of the last RAN3 meeting, most of the companies agreed to support the IP multicast method over F1-U interface, and in case of multiple DUs, IP multicast seems more efficient and no reason to exclude.
[bookmark: _Ref58511431][bookmark: _Ref70675701]Proposal 5. Support IP multicast method for the shared F1-U transport for multicast and broadcast services.
In the previous RAN3 meeting, 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 call flow of SA2 TR conclusion part. 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 6. 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.
To support both methods for shared F1-U transport, the following procedures could be considered:
[image: ]
Figure 2
[bookmark: _Ref70416347]Proposal 7. 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 8. To support Shared E1-U transport, it is needed to introduce a non UE associated Class1 E1AP procedure, it could be the same procedure to setup shared NG-U transport, or another new procedure.
The NR user plane protocol functions are applied to implement the user data flow management of a single data radio bearers between nodes, i.e. between the CU and DU. The current NR user plane protocol instance is per GTP tunnel and is associated to only one data radio bearer for each user. For NR MBS, it has been agreed that a shared F1-U tunnel that associated to MRB will be used for MBS transmission; but whether the F1-U tunnel is used for PTM transmission only or for PTP and PTM transmission is still under discussion. 
· Possibility 1: F1-U shared tunnel is used for PTM transmission only:
In this case, there would be per UE F1-U tunnel established for PTP transmission. And the DDDS could be sent by the DU to CU via the per UE tunnel to indicate the transmission status of each data packet. Furthermore, the DDDS could be also sent via the shared F1-U tunnel with the group common information for flow control, i.e. the desired buffer size for the corresponding MRB.
· Possibility 2: F1-U shared tunnel is used for both PTM and PTP transmission:
In the second case, per UE F1-U tunnel is not required to be established for MBS data transmission. However, transmitting the frame that contains per UE control information via the shared F1-U tunnel using the current mechanism may confuse the receiving node. Therefore, it may necessary to consider the solution for how to implement the NR user plane protocol of MBS transmission, i.e. establish per UE F1-U tunnel for the control information. 
Correspondingly, if the apply the NR user plane functions are applied to NR MBS, per UE F1-U tunnel is needed. Furthermore, for IP multicast, per UE F1-U tunnel is needed for DDDS. 
[bookmark: _Ref70516183]Proposal 9. If the NR user plane functions are applied to NR MBS, per UE F1-U tunnel shall be established. 
The establishment of the per UE F1-U tunnel is also related to decision making of the PTP and PTM transmission, as summarised in [2]. If the decision is made by CU, the CU can indicate DU to use PTP transmission per packet by delivering the packet via the UE dedicated tunnel. 
Furthermore, if the PTP/PTM decision is made by DU, it is also possible to use the UE dedicated tunnel over F1 for PTP transmission, and/or DDDS etc. The establishment of the UE dedicated tunnel over F1 for MBS transmission could reuse the legacy UE-associated procedures, i.e. UE Context Modification procedure.
The corresponding UE dedicated E1 tunnel shall also be established with reusing legacy UE-associated E1AP procedures, i.e. Bearer Context Modification procedure. 
[bookmark: _Ref70416349]Proposal 10. To support the UE dedicated F1 tunnel for MBS transmission, legacy UE-associated F1AP procures could be applied, i.e. UE Context Modification procedure.
[bookmark: _Ref70416350]Proposal 11. To support the UE dedicated E1 tunnel for MBS transmission, legacy UE-associated E1AP procures could be applied, i.e. Bearer Context Modification procedure.
As discussed in last meeting, it is FFS whether a shared F1-U tunnel can be used for the same MBS Session established in multiple cells of the same DU. One of the obvious advantages of the shared F1-U tunnel is to avoid redundant transmission between a CU and a DU with more than cells providing a certain MBS service. 
However, regarding the security issues that have been decide by SA3, there is no agreement on whether the security is located at RAN node or not. In case security is located in RAN, different PDCP entities will be established for different cells at DU, per cell F1-U tunnel has to be used.
Furthermore, regarding the application of the NR user plane functions, one share F1-U tunnel for multiple cells will introduce limitation to the flow control between CU and DU. Aligning with the legacy technique, it is assumed that the NR user plane protocol instance is per F1-U shared tunnel that associated with multiple UEs. The status of some MBS packet transmitted over radio interface to different UEs in different cells can be significantly different. In order to apply the flow control for multiple UEs, the worst transmission status is considered for managing the data buffer at both DU and CU sides. Involving more UEs within different cells will increase the complexity. Therefore, if the share F1-U tunnel is per cell instance, it will be more flexible to apply the NR user plane functions. 
Consequently, it is better for RAN3 to use per cell shared F1-U tunnel for now, and further discuss whether per DU shared F1-U tunnel can be used after the progress of SA3. 
[bookmark: _Ref70675740][bookmark: _Ref70416343][bookmark: _Ref70515930]Proposal 12. Support Per Cell Shared F1-U Tunnel as the baseline, and further discuss whether per DU shared F1-U tunnel can be used or not after SA3 progress.
2.2 Bearer Management for Broadcast
The broadcast service is area-based. And the broadcast session is triggered by the core network without involving any specific UE. As specified by SA2, the broadcast sessions have been preconfigured for the UEs by other means. Therefore, it is reasonable to use non-UE associated procedures to setup the MRB over F1 and E1 interfaces. 
[bookmark: _Ref70516030]Proposal 13. To setup of the MRB for broadcast over E1/F1 interface, non-UE associated F1/E1 procedures are needed.
For broadcast, as analysed above, it is not specific to any certain UEs. Therefore, it is reasonable to use non-UE associated procedures to establish the shared F1-U/NG-U tunnel for a broadcast session. Signalling is FFS, i.e. setup the F1-U/NG-U tunnel in the same message with MRB/MBS session or introducing a separate procedure. 
[bookmark: _Ref70690670]Proposal 14. For broadcast session, the shared F1-U/NG-U tunnel shall be established using non-UE associated procedures, signalling is FFS.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposals
In this contribution, we discussed the bearer management over F1/E1 based on the current agreements and working assumptions, and get the following proposals:
For multicast sessions: Propose 1 - 13
Proposal 1. Legacy UE-associated E1AP and F1AP procedures could be reused to setup the MRB for multicast; enhancing the DRB with MBS info or introducing a new MRB subjects to RAN2 progress.
Proposal 2. The setup of the MRB for multicast over F1 could be accomplished by the F1AP: UE Context Modification procedure.
Proposal 3. The setup of the MRB for multicast over E1 could be accomplished by the E1AP: Bearer Context Modification procedure.
Proposal 4. The gNB-DU shall provide the assigned G-RNTI to the gNB-CU, e.g. in the F1AP: UE CONTEXT MODIFICATION RESPONSE message.
Proposal 5. Support IP multicast method for the shared F1-U transport for multicast and broadcast services.
Proposal 6. 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 7. 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 8. To support Shared E1-U transport, it is needed to introduce a non UE associated Class1 E1AP procedure, it could be the same procedure to setup shared NG-U transport, or another new procedure.
Proposal 9. If the NR user plane functions are applied to NR MBS, per UE F1-U tunnel shall be established.
Proposal 10. To support the UE dedicated F1 tunnel for MBS transmission, legacy UE-associated F1AP procures could be applied, i.e. UE Context Modification procedure.
Proposal 11. To support the UE dedicated E1 tunnel for MBS transmission, legacy UE-associated E1AP procures could be applied, i.e. Bearer Context Modification procedure.
Proposal 12. Support Per Cell Shared F1-U Tunnel as the baseline, and further discuss whether per DU shared F1-U tunnel can be used or not after SA3 progress.
For broadcast sessions: Proposal 13-14
Proposal 13. To setup of the MRB for broadcast over E1/F1 interface, non-UE associated F1/E1 procedures are needed.
Proposal 14. For broadcast session, the shared F1-U/NG-U tunnel shall be established using non-UE associated procedures, signalling is FFS.

Agreed the proposed TPs to TS38.401 as attached. 
The TPs to TS38.470 and 38.460 BL CRs are provided in R3-212437 [3]. 
4. Reference
[1] 3GPP TR 23.757: "Study on architectural enhancements for 5G multicast-broadcast services".
[2] R3-211028, Summary of Offline Discussion on CB: # 72_MBS_PTP-PTM_DynChg, RAN3 111 e-meeting. 
[3] [bookmark: _GoBack]R3-212437, (TP to TS 38.470 BL CR and TS 38.460 BL CR) Bearer management over F1 and E1, Huawei
[bookmark: _Toc20955563][bookmark: _Toc29460998][bookmark: _Toc29505730][bookmark: _Toc36556255][bookmark: _Toc45881713]5. Text proposal to TS 38.401
--------------------------------Start of the Next Change-----------------------------
[bookmark: _Toc45104819][bookmark: _Toc45883302][bookmark: _Toc13919149][bookmark: _Toc29391515][bookmark: _Toc36560546][bookmark: _Toc45104790][bookmark: _Toc45883273][bookmark: _Toc51763554][bookmark: _Toc52266369]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 
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 in case if IP multicast is not used, 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, 14. In case IP multicast is used over F1-U, the gNB-CU-UP provides F1-U IP multicast address in the MULTICAST DISTRIBUTION SETUP RESPONSE message, and then the gNB-CU-CP forwards the information to the gNB-DU, then the gNB-DU joins the IP multicast group.
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 multicast service
1. The AMF sends MBS SESSION RESOURCE SETUP REQUEST message to the gNB, with the MBS information.
2. The gNB-CU-CP sends BROADCAST BEARER CONTEXT REQUEST message to the gNB-CU-UP, with the MBS information to setup the shared NG-U tunnel.
3. The gNB-CU-UP sends BROADCAST BEARER CONTEXT RESPONSE to the gNB-CU-CP.
4. The gNB-CU-CP provides the MBS information to the gNB-DU in the BROADCAST CONTEXT SETUP REQUEST message, to setup the MRB and the shared FI-U tunnel.
5. The gNB-DU sends the BROADCAST CONTEXT SETUP RESPONSE message to the gNB-CU-CP. 
6. The gNB sends MBS SESSION RESOURCE SETUP RESPONSE message to the AMF.

--------------------------------End of the Changes-----------------------------
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