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1. Introduction
In the RAN3-113e meeting, the following agreements related to Bearer Management over F1/E1 were made:
	MBS Session Context residing in the DU, applicable for BC and MC, which may consist of one or several MRB Contexts.
Each MRB Context corresponds to:
· Either one or several F1-U tunnels 
· One or several MRBs (MRB “instances”), each with a potentially different Uu configuration to be incorporated into each UE’s individual CellGroupConfig for MC, that RRC container needs to be provided to the CU per MRB “instance”) for individual RRCReconfiguration.
The DU sets up MRB resources upon the following information: 
· For MC: based on Knowledge of RRC_CONNECTED UEs being present (derived from MBS Session ID in UE contexts)
· For BC and MC: Provided within MBS Session Context related information from CU->DU (MRB QoS etc, service area(s)) 
WA: For Multicast, reuse the existing UE-associated F1AP procedures to provide per UE the joined MBS Session IDs, further FFS UE specific MBS information and MBS context information (FFS).
The gNB-DU assigns the G-RNTI.


In the RAN3-114e meeting, the following agreements related to Bearer Management over F1/E1 were made:
	For Multicast, reuse the existing UE-associated F1AP procedures to provide per UE the joined MBS Session IDs, further FFS UE specific MBS information and MBS context information (FFS).
Introduce a set of E1 procedures to control NR MBS resources in gNB-CU-UP including NG-U and F1-U terminations. FFS whether the E1 procedures are defined to apply for both, BC and MC. FFS whether the E1 procedures are defined on MRB context or MBS Session level.


In this contribution, we will further discuss the bearer management over F1 and E1 interfaces for Multicast.
2. Discussion
[bookmark: _Ref58490984]2.1 Bearer Management for Multicast
[bookmark: _Ref70415209]According to the discussion in RAN2, there were agreements that the approach to setup the MRB over RRC, i.e.: 
MRB configuration and procedures in RRC are separated from DRB configuration and procedures (as in current CR). 
MRB is defined as MBS Radio Bearer, which denotes radio bearers carrying both multicast and broadcast sessions.
In RRC signalling, one MRB can be configured with PTM only or PTP only or both PTM and PTP.  Whether PTM, PTM+PTP or PTP-only can be changed from one to other via RRC signaling.
Correspondingly, for multicast, it is also necessary to introduce MRB over F1 and E1. However, from the perspective of RAN3, how to provide the MBS information from gNB-CU-CP to gNB-DU and gNB-CU-UP should be discussed. 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. 
Considering that for each UE, the MRBs configured to the UE includes all the MBS Sessions the UE joined, value 1~32, therefore the MRB(s) for the same MBS Session may have different MRB Identities for the different UEs. But for shared F1-U tunnel management, and the MBS related information transmitted via non-UE associated F1/E1AP messages, unified MRB Identities should be used for each MBS Session, therefore it is needed to first introduce the concept of  “Per UE MRB Identity” and “Unified MRB Identity”.
Proposal 1: Introduce the concept of “Per UE MRB Identity” and “Unified MRB Identity” for multicast Bearer Management over F1 and E1 interfaces.
· Per UE MRB Identity indicates the MRB Identity assigned by the CU-CP for all the MBS Sessions the UE joined, and provided to the UE via RRCReconfiguration.
· Unified MRB Identity indicates the MRB Identity assigned by the CU-CP for a MBS Session, and provided to the DU and the CU-UP used for non-UE associated MBS signaling and context handling. Note that this ID will not be provided to the UE.
· The Mapping relationship between the Per UE MRB Identity and the Unified MRB Identity is provided from the CU-CP to the DU and the CU-UP via UE associated F1AP and E1AP signalling.
With that, the MBS contexts that need to be provided to gNB-DU or gNB-CU-UP will contain the following:
1) The MBS Session ID(s) 
2) The MBS Area Session ID(s) (for location dependent service)
3) The MBS Service Area information(s) for the MBS Session or Area Session (for Local MBS service)
4) The per UE MRB Identity, unified MRB Identity and the MBS QoS Flow List (MBS QoS Flow Identifier and the Associated Unicast QoS Flow Identifier)
5) The unified MRB Identity with the list of (MBS QoS Flow Identifier and the MBS QoS Flow Level QoS Parameters)
6) The MBS Session Status: Active/Deactivate
In the last meeting, there was agreement that reuse the existing UE-associated F1AP procedures to provide per UE the joined MBS Session IDs for multicast (the above bullet 1). Similar with bullet 1), the bullets 2), 3) and 4) should also be provided to DU by the per UE procedures, i.e. UE Context Modification/Setup procedures, .
To provide the all above MBS context from gNB-CU-CP to gNB-CU-UP, the E1AP procedures should also be discussed. Similar to F1AP, bullets 1) 2) and 4) should be provided by legacy UE associated E1AP procedures. Once the gNB-CU-CP receive the MBS information from the core network, the gNB-CU-CP should trigger Bearer Context Modification/Setup procedures towards the gNB-CU-UP.
For the bullet 5) and 6), it is possible to provide these information to the gNB-DU through non-UE associated F1AP procedures. Once the information has already been sent to the gNB-DU and still exist in gNB-DU, these information is not needed to be provided repetitively.
In the last meeting, there was agreement that introduce a set of E1 procedures to control NR MBS resources in gNB-CU-UP including NG-U and F1-U terminations. Therefore, the common MBS context can be provided by the E1AP procedures naturally.
Proposal 2: For multicast, use the following procedure to provide the List of information:
· reuse the F1AP: UE Context Modification/Setup procedures to provide the information 1) 2) 3) and 4).
· reuse the E1AP: Bearer Context Modification/Setup procedures to provide the information 1) 2) and 4).
· introduce non-UE associated F1AP procedure to provide the information 1) 2) 3) 5) and 6).
· introduce non-UE associated E1AP procedure to provide the information 1) 2) 3) 5) and 6).
In order to schedule the MBS data for the UEs join the same MBS Session, G-RNTI is agreed to be applied. In the RAN3#113 meeting, there was agreement that the gNB-DU assigns the G-RNTI. Further, we think that 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) via UE specific RRC signalling.
It is noticed that in F1AP: UE CONTEXT SETUP/MODIFICATION RESPONSE message, the gNB-DU will provide the DU To CU RRC Information IE to the gNB-CU, which includes the CellGroupConfig IE, based on the TS 38.331 spec and the RRC running CR, we can find that the G-RNTI is included as:
CellGroupConfig  MAC-CellGroupConfig  g-RNTI-ConfigToAddModList  G-RNTI
Conclusion 1: the G-RNTI is provided from DU to CU via existing F1AP signaling, no further RAN3 impact is foreseen. 
[bookmark: _Ref58490985]2.2 shared tunnel establishment for Multicast 
· Shared F1-U tunnel
In last meeting, there were a list of bullets to be discussed in next meeting (not in green text)
	1.1	The gNB-CU requests the gNB-DU to setup MBS Session Resources, providing: MRB and QoS flow information, area information. FFS on whether this is done by means of UE-associated or non-UE associated F1 procedure(s).
1.2	In the successful case, the gNB-DU acknowledges the request and triggers the F1-U shared bearer setup.
1.3	The F1-U shared bearer setup is performed by means of a separate non-UE associated F1AP procedure.
1.4	The gNB-DUs decision to setup one or several F1-U shared bearers is based on
1.4.a	MBS service area and Area Session information
1.4.b 	in case of multicast: taking into account the presence of joined UE’s with established UE context in the gNB-DU
1.4.c 	the gNB-DU’s implementation/configuration to either setup per-cell F1-U bearers or a per-DU F1-U bearer or F1-U bearers that are associated with more than one cells. 
1.5	The F1-U shared bearer release setup is performed by means of a separate non-UE associated F1AP procedure


As discussed in section 2.1, the gNB-CU-CP will provide the MBS information to the gNB-DU via UE associated message, therefore one possible solution 1 is, upon receiving the MBS Session Context, the gNB-DU triggers the shared F1-U tunnel establishment, similar to NGAP, the gNB-CU-CP could also provide the detailed QoS Flow level parameters to the gNB-DU in the Distribution Setup Response.


Figure 1 Solution 1, DU triggered Shared F1-U tunnel establishment for Multicast
There is also another possible solution to use CU-CP triggered Shared F1-U tunnel establishment, as shown in Figure 2 below:


Figure 2 Solution 2, CU-CP triggered Shared F1-U tunnel establishment for Multicast
Comparing with these two solutions, solution 1 is much more efficient and straightforward, it is preferred to adopt solution 1 as the way forward,
[bookmark: _GoBack]Proposal 3: For Multicast, to support shared F1-U transport, it is needed to introduce a non UE associated Class1 DU initiated F1AP procedure, e.g. Shared F1-U Distribution Setup procedure, and a non UE associated Class1 CU-CP initiated E1AP procedure, e.g. Shared F1-U Distribution Setup procedure.
· Shared NG-U tunnel
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 7.2.1.4 of TS 23.247. In case of gNB-CU-CP and gNB-CU-UP split case, in order to support both methods, an additional non UE associated Class 1 E1AP procedure could be considered as following:


Figure 3 Shared NG-U tunnel setup
[bookmark: _Ref70416348]Proposal 4. For Multicast, to support shared NG-U transport, it is needed to introduce a non UE associated Class1 CU-UP initiated E1AP procedure, e.g. named as Shared NG-U Distribution Setup 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: Introduce the concept of “Per UE MRB Identity” and “Unified MRB Identity” for multicast Bearer Management over F1 and E1 interfaces.
· Per UE MRB Identity indicates the MRB Identity assigned by the CU-CP for all the MBS Sessions the UE joined, and provided to the UE via RRCReconfiguration.
· Unified MRB Identity indicates the MRB Identity assigned by the CU-CP for a MBS Session, and provided to the DU and the CU-UP used for non-UE associated MBS signaling and context handling. Note that this ID will not be provided to the UE.
· The Mapping relationship between the Per UE MRB Identity and the Unified MRB Identity is provided from the CU-CP to the DU and the CU-UP via UE associated F1AP and E1AP signalling.
Proposal 2: For multicast, use the following procedure to provide the List of information:
· reuse the F1AP: UE Context Modification/Setup procedures to provide the information 1) 2) 3) and 4).
· reuse the E1AP: Bearer Context Modification/Setup procedures to provide the information 1) 2) and 4).
· introduce non-UE associated F1AP procedure to provide the information 1) 2) 3) 5) and 6).
· introduce non-UE associated E1AP procedure to provide the information 1) 2) 3) 5) and 6).
1) The MBS Session ID(s) which the UE joined
2) The MBS Area Session ID(s) which the UE joined (for location dependent service)
3) The MBS Service Area information(s) for the MBS Session or Area Session (for Local MBS service)
4) The per UE MRB Identity, unified MRB identity and the MBS QoS Flow List (MBS QoS Flow Identifier and the Associated Unicast QoS Flow Identifier)
5) The unified MRB Identity with the list of (MBS QoS Flow Identifier and the MBS QoS Flow Level QoS Parameters)
6) The MBS Session Status: Active/Deactivate
Conclusion 1: the G-RNTI is provided from DU to CU via existing F1AP signaling, no further RAN3 impact is foreseen. 
Proposal 3: For Multicast, to support shared F1-U transport, it is needed to introduce a non UE associated Class1 DU initiated F1AP procedure, e.g. Shared F1-U Distribution Setup procedure, and a non UE associated Class1 CU-CP initiated E1AP procedure, e.g. Shared F1-U Distribution Setup procedure.
Proposal 4. For Multicast, to support shared NG-U transport, it is needed to introduce a non UE associated Class1 CU-UP initiated E1AP procedure, e.g. named as Shared NG-U Distribution Setup procedure.
The corresponding TP to support the above proposals is provided in section 5, 6 and 7.
[bookmark: _Toc20955563][bookmark: _Toc29460998][bookmark: _Toc29505730][bookmark: _Toc36556255][bookmark: _Toc45881713]4. Reference
[1] R3-22xxxx (TP to TS 38.413)MBS information in PDU Session Management procedures
[2] R3-22xxxx (TP to TS 38.410, 38.413) Shared NG-U tunnel establishment and release
5. TP for TS 38.401 BL CR
--------------------------------Start of the 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 sends the UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU-CP.
In case the shared NG-U tunnel between the gNB and the Core network has already been established, step 6~9 will be skipped.
6, 7. In case the shared NG-U tunnel for the MBS Session needs to be setup, the gNB-CU-UP triggers Shared NG-U 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 SHARED NG-U DISTRIBUTION SETUP REQUEST. And then the gNB-CU-CP forwards the information to the AMF via DISTRBUTION SETUP REQUEST.
8, 9. In case IP multicast is used over NG-U, the AMF provides NG-U IP multicast address in the SHARED NG-U 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 10~13 will be skipped.
10, 11. In case the shared F1-U tunnel(s) for the MRB(s) needs to be setup, the gNB-DU triggers the Shared F1-U Distribution Setup procedure towards the CU-CP, and sends the SHARED F1-U DISTRIBUTION SETUP REQUEST message and provide the DL F1-U Tunnel information. And then the gNB-CU-CP forwards the SHARED F1-U DISTRIBUTION SETUP REQUEST message to the gNB-CU-UP.
12, 13. The gNB-CU-UP provides the UL F1-U Tunnel information in the SHARED F1-U DISTRIBUTION SETUP RESPONSE message to the gNB-CU-CP, and then the gNB-CU-CP forwards the UL F1-U Tunnel information in the SHARED F1-U DISTRIBUTION SETUP RESPONSE message to the gNB-DU.
14. The gNB sends PDU SESSION RESOURCE MODIFY RESPONSE message to the AMF.

5. TP for TS38.470 BL CR
--------------------------------Start of the Next Change-----------------------------
[bookmark: _Toc51763018]5.2.x	NR MBS function
Eidtor Notes: TBD
The NR MBS function supports the establishment, modification and releasing the resources for the MBS shared F1-U tunnel between the gNB-CU and gNB-DU.
For the shared F1-U tunnel, the gNB-DU assigns DL GTP-U Tunnel information used for the shared F1-U tunnel, and then the gNB-CU transmit the NR MBS packets to the gNB-DU via the shared F1-U tunnel.
--------------------------------Start of the Next Change-----------------------------
[bookmark: _Toc13920095][bookmark: _Toc29393013][bookmark: _Toc29393061][bookmark: _Toc36556415][bookmark: _Toc45833081][bookmark: _Toc64448140][bookmark: _Toc74152936]5.4	TEIDs allocation
The gNB-DU is responsible for the allocation of the F1-U DL GTP TEID for each data radio bearer or multicast radio bearer.
--------------------------------Start of the Next Change-----------------------------
6.1.x	NR MBS procedures 
The F1 MBS procedures are listed below:
· Shared F1-U Distribution Setup procedure
· Shared F1-U Distribution Release procedure

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

6. TP for TS38.460 BL CR
Start of the Next Change
5.1.x	NR MBS function
Editor Notes: TBD
5.1.x.a	Multicast Distribution Management function
This function is used to establish, modify and release the resources for MBS session related shared F1-U transmission between the gNB-DU and the gNB-CU-UP, and shared NG-U between the gNB-CU-UP and the UPF.
For the shared F1-U transmission, the gNB-DU assigns DL GTP-U Tunnel information used for the shared F1-U Transport, provides such information to the gNB-CU-UP via gNB-CU-CP, and then the gNB-DU-UP transmits the NR MBS packets to the gNB-DU via the shared F1-U tunnel.
If IP multicast based transmission is used for the shared NG-U Transport, the gNB-CU-CP forwards the Transport Layer Address used for the IP multicast and the DL TEID provided from core network used for the shared NG-U Transport to the gNB-CU-UP, and then the gNB-CU-UP joins the IP multicast group of MBS traffic for the shared NG-U transport.
If IP multicast based transmission is not used for the shared NG-U Transport, the gNB-CU-UP assigns DL GTP-U Tunnel information used for the shared NG-U Transport, provides such information to the core network via gNB-CU-CP, and then the core network transmits the NR MBS packets to the gNB-CU-UP via the shared NG-U tunnel.
>>>>>>>>>>skip the unchanged part<<<<<<<<<<
5.2	TEIDs allocation
The gNB-CU-UP is responsible for the allocation of the F1-U UL GTP TEID for each data radio bearer or multicast radio bearer. 
The gNB-CU-UP is responsible for the allocation of the S1-U DL GTP TEID for each E-RAB and the NG-U DL GTP TEID for each PDU Session.
The gNB-CU-UP is responsible for the allocation of the X2-U DL/UL GTP TEID or the Xn-U DL/UL GTP TEID for each data radio bearer. 
If IP multicast based transmission is not used for the shared NG-U transport for a MBS session, the gNB-CU-UP is responsible for the allocation of the NG-U DL GTP TEID for the MBS Session.
Start of the Next Change
6.x	NR MBS procedures
The E1 MBS procedures are listed below:
-	Shared NG-U Distribution Setup procedure
-	Shared NG-U Distribution Release procedure
-	Shared F1-U Distribution Setup procedure
-	Shared F1-U Distribution Release procedure
End of the Changes
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1. 


Introduction


 


In the RAN3


-


1


13e meeting


, the following agreements related to Bearer Management over F1/E1 were made:


 


MBS Session Context residing in the DU, applicable for BC and MC, which may consist of 


one or several MRB Contexts.


 


Each MRB Context corresponds to:


 


-


 


Either one or several F1


-


U tunnels 


 


-


 


One or several MRBs (MRB “instances”), each with a potentially different Uu configuration to be incorporated into 


each UE’s individual CellGroupConfig for MC,


 


that RRC container needs to be provided to the CU per MRB 


“instance”) for individual RRCReconfiguration.


 


The DU sets up MRB resources upon the following information: 


 


-


 


For MC: based on Knowledge of RRC_CONNECTED UEs being present (derived from MBS Session 


ID in UE contexts)


 


-


 


For BC and MC: Provided within MBS Session Context related information from CU


-


>DU (MRB QoS etc, service 


area(s)) 


 


WA: For Multicast, reuse the existing UE


-


associated F1AP procedures to provide per UE the joined MBS Session IDs, further 


FFS 


UE specific MBS information and MBS context information (FFS).


 


The gNB


-


DU assigns the G


-


RNTI.


 


In the RAN3


-


1


14e meeting


, the following agreements related to Bearer Management over F1/E1 were made:


 


For Multicast, reuse the existing UE


-


associated F1AP pr


ocedures to provide per UE the joined MBS Session IDs, further FFS UE 


specific MBS information and MBS context information (FFS).


 


Introduce a set of E1 procedures to control NR MBS resources in gNB


-


CU


-


UP including NG


-


U and F1


-


U terminations. FFS whether 


the E1 procedures are defined to apply for both, BC and MC. FFS whether the E1 procedures are defined on MRB context or 


MBS Session level.


 


I


n this contribution, 


we will 


further 


discuss the bearer management over F1 and E1 interfaces for Multicast.


 


2. 


Discussion


 


2.


1


 


Bearer Management for Multicast


 


According to the discussion in RAN


2, there 


were


 


agreements that the approach


 


to setup the 


MRB over RRC, 


i.e.: 


 


Þ


 


MRB configuration and procedures in RRC are separated from DRB configuration and 


procedures (as in current CR). 


 


Þ


 


MRB is defined as MBS Radio Bearer, which denotes radio bearers carrying both multicast and 


broadcast sessions.
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