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1. Introduction
In the previous RAN3 meetings, the following agreements related to Bearer Management over F1/E1 for multicast 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.

	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.

	For MC, agree to draft an LS asking RAN2 to specify the feasibility of MRB-ID on a per MBS Session basis, not on a per-UE basis and the feasibility to define a CellConfigInfo RRC structure which enables the network to use exactly the same Lower Layer (PHY/MAC/RLC ) configuration for more than one UE in a cell
For MC, Agree on a set of non-UE associated E1 procedures to control MBS Session Resources in the gNB-CU-UP for setup, modification and release.
Define separation procedures for BC and MC in E1AP and F1AP.


In this contribution, we will further discuss the bearer management over F1 and E1 interfaces for Multicast.
2. Discussion
[bookmark: _Ref58490984]2.1 MRB establishment
[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.
The bearer type of a MRB is a high layer configuration, the decision of which type of MRB should be used should be made by the gNB-CU, and the gNB-DU should provide lower layer configurations for the corresponding MRB.
Proposal 1: the gNB-CU makes the decision on MRB Type selection, the gNB-DU may provide some assistance information if needed.
In last RAN3 meeting, RAN3 sent LS to RAN2 to check whether it is feasible to define the MRB ID in per MBS Session level instead of per UE level. If RAN2 is not able to confirm and change their specification to define the MRB id in per MBS Session level, we in RAN3 should follow what RAN2 currently designed.
Proposal 2: If RAN2 is able to define MRB id in per MBS Session Level, the per MBS session level MRB id will be used in all multicast related F1/E1AP signalling.
Proposal 3: If RAN2 still define MRB id in per UE level, the per UE level MRB id should be used together with a mapped per MBS Session Level MRB in UE associated F1/E1AP signaling, and the mapped per MBS Session Level MRB should be used in non UE associated F1/E1AP signalling.
Based on the following RAN2 agreements:
In order to minimize the loss during MRB bearer type change, NW may configure UE to send a PDCP status report for the MRB bearer type change;
For MRB configured by upper layers to send a PDCP status report in the uplink (field statusReportRequired in PDCP-Config IE in RRC), the receiving PDCP entity shall (based on the RRC reconfiguration message from the network) trigger a PDCP status report in case of MRB type change; 
NW is required to configure a bidirectional PTP leg (e.g. either PTP-only MRB or split MRB) if statusReportRequired is provided. It is up to network in which case statusReportRequired is configured.
The SR can be configured only if PTP AM (with Uplink) is in the new configuration. 
EHC is supported for MRB for cases when feedback path is available (UL RLC) and it is expected that no further optimizations are needed.
It could be understood that the PDCP retransmission is supported after RRC based MRB bearer type change, and after handover the target gNB needs to transmit some packets to the UE to fill the gap via PTP leg, to support all of these, it is needed to establish dedicated F1 tunnel for PTP transmission.
Proposal 4: to support PDCP retransmission after RRC based MRB bearer type change, and PTP data transmission after mobility, it is needed to establish UE specific F1-U tunnel for at least MRB with PTP AM leg.
[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,
Proposal 5: 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, and the corresponding release procedures.
· 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 6. 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, and a non UE associated Class1 CU-CP/CU-UP initiated E1AP procedure, e.g. named as Shared NG-U Distribution Release 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: the gNB-CU makes the decision on MRB Type selection, the gNB-DU may provide some assistance information if needed.
Proposal 2: If RAN2 is able to define MRB ID in per MBS Session Level, the per MBS session level MRB ID will be used in all multicast related F1/E1AP signalling.
Proposal 3: If RAN2 still define MRB ID in per UE level, the per UE level MRB ID should be used together with a mapped per MBS Session Level MRB ID in UE associated F1/E1AP signaling, and the mapped per MBS Session Level MRB ID should be used in non UE associated F1/E1AP signalling.
Proposal 4: to support PDCP retransmission after RRC based MRB bearer type change, and PTP data transmission after mobility, it is needed to establish UE specific F1-U tunnel for at least MRB with PTP AM leg.
Proposal 5: 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, and the corresponding release procedures.
Proposal 6. 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, and a non UE associated Class1 CU-CP/CU-UP initiated E1AP procedure, e.g. named as Shared NG-U Distribution Release procedure.
The corresponding TPs to support the above proposals for TS 38.401 BL CR, TS 38.470 BL CR and TS 38.460 BL CR are provided in section 4, 5 and 6.
[bookmark: _Toc20955563][bookmark: _Toc29460998][bookmark: _Toc29505730][bookmark: _Toc36556255][bookmark: _Toc45881713]4. TP for TS 38.401 BL CR
//skip unchanged part
7.x	Support for NR MBS
The Support of NR MBS in non-split gNB case is specified in TS 38.300 [2].
7.X.1	Support of dynamic PTP and PTM switching
NG-RAN supports dynamic switch between PTP and PTM for MBS as specified in TS 38.300 [2].
In case of split gNB architecture, for a split MRB bearer with common PDCP, upon receiving the MBS data from the gNB-CU via a shared F1-U tunnel, the gNB-DU makes decision of using PTP (RLC leg) or PTM (RLC leg).
Upon receiving the MBS data from the gNB-CU via UE dedicated F1-U Tunnel(s), the gNB-DU transmits the data to the UE by using PTP (RLC leg).
Editor’s note: The above paragraph would be re-visited after there is conclusion on flow control mechanism for shared F1-U tunnel.
--------------------------------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:

[bookmark: _GoBack]
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 


previous RAN3 meetings


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


 


for 


multicast


 


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 indiv


idual 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 prese


nt (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 joi


ned MBS Session IDs, further FFS 


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


 


The gNB


-


DU assigns the G


-


RNTI.


 


For Multicast, reuse the existing UE


-


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


spe


cific 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.


 


For MC, agree to draft an LS asking RAN2 to specify the feasibility of MRB


-


ID on a per MBS Session basis, not on a per


-


UE basis 


and the feasibility to define a CellConfigInfo


 


RRC structure which enables the network to use exactly the same Lower Layer 


(PHY/MAC/RLC ) configuration for more than


 


one UE in a cell


 


For MC, Agree on a set of non


-


UE associated E1 procedures to control MBS Session Resources in the gNB


-


CU


-


UP for setup, 


modification and release.


 


Define separation procedures for BC and MC in E1AP and F1AP.


 


I


n this contribution, 


we will 


further 


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


 


2. Discussion


 


2.


1


 


MRB establishment


 


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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