3GPP TSG-RAN WG3 Meeting #113-e
R3-214214

E-meeting, 16-26 Aug 2021
Agenda Item:
22.2.4

Source:
Huawei (moderator)

Title:
Summary of discussion on MBS Bearer Management over F1/E1

Document for:
Approval

1 Introduction

CB: # MBS4_BearerMgmt

- Further discussion on the open issues and check RAN2 progress 

- Flow control mechanism for Multicast/Broadcast

- E1AP/F1AP signalling for Multicast/Broadcast session management

- Stage2/stage3 TPs if agreeable and check details, split work, if needed

- Capture agreements and open issues

(HW - moderator)
Summary of offline disc in R3-214214
2 For the Chairman’s Notes

F1-U tunnel and flow control

Agreements and WAs:

1) Support per cell shared F1-U tunnel. FFS on whether per cell or per DU shared F1-U tunnel for broadcast, pending e.g. to whether one MRB is applicable for multi-cell case.
2) Standard shall enable a one to one mapping between an MRB and a shared F1-U tunnel.

3) WA: For broadcast, reuse legacy flow control. FFS on enhancements.

4) For broadcast, in case per cell F1-U tunnel is used, per cell level flow control applies.

5) WA: For broadcast, in case per DU F1-U tunnel is used, per DU flow control applies.

6) WA: For Multicast, support DL flow control.

7) WA: For Multicast, in case of PTM only MRB, shared F1-U tunnel is used, and legacy flow control applies. FFS on enhancements.

8) WA: For split MRB with common PDCP, shared DDDS which aggregates the status of PTM transmission and PTP transmissions for all the involved UEs, delivered via shared uplink F1-U tunnel.
Open issues:

1) For Multicast, in case of MRB configured with PTP only, it is FFS whether shared F1-U or per UE dedicated tunnel will be used, and how to support flow control.

Context/Bearer Management

Agreements and WAs:

1) For broadcast session, introduce the following gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release. Detailed naming FFS.

2) For broadcast session, introduce the following gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release. Detailed naming FFS.
3) WA: For broadcast, support gNB-DU triggered F1AP procedure to Release Broadcast Context.

4) WA：For broadcast, support gNB-CU-UP triggered E1AP procedure to Release Broadcast Bearer.

5) For broadcast, the shared NG-U tunnel is established during the CU-CP triggered E1AP: MBS Bearer Setup procedure. The IP multicast address could be included in the E1AP: MBS Bearer Setup Request, and the unicast transport DL NG-U GTP-U address could be included in the E1AP: MBS Bearer Setup Response.

6) For broadcast, the shared F1-U tunnel is established during the procedure to setup the broadcast context and bearer. 
7) WA: For Multicast, reuse the existing UE-associated E1AP and F1AP procedures to provide per UE MBS context.

8) The gNB-DU assigns the G-RNTI for an MRB.
Open issues:

1) For broadcast, it is FFS on which node is responsible for the encoding of MCCH configuration related SIB, and FFS how to transmit it over F1 interface.
3 Discussion

3.1 Flow Control for Broadcast
At RAN3#112-e meeting, the following agreements about Flow Control for Broadcast were made:

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

- Flow control should be enabled for an MRB established for a broadcast MBS session.

In the previous RAN2 meeting, there were agreements about broadcast service:

- RLC UM is supported for PTM transmission of NR MBS.

- RLC TM is not supported for PTM transmission of NR MBS.

- RLC-AM is not supported for PTM (for MBS R17 WI).

-Assume it is possible to reuse LTE SC-PTM mechanism for the CONNECTED UEs to receive the PTM configuration for NR MBS delivery mode 2, i.e. broadcast based manner. 

Question 1: do you agree to change the WA “Standard shall enable a one to one mapping between an MRB and a shared F1-U tunnel” to agreement?

	Company
	Answer
	Comment

	Huawei
	Yes
	

	Nokia
	OK
	

	Lenovo, Motorola Mobility
	Yes
	

	Samsung
	OK
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Not entirely
	We would prefer to clearly state that “MRB” in this context may refer to all MRB instances provided by a DU or to each MRB instance individually.

The WA provides only one possibility.

	LGE
	Yes
	

	CMCC
	Yes
	

	Qualcomm
	Yes
	


Moderator summary: 9 companies ok, 1 company says that it provides only one possibility, from moderator point of view, it is good if we can have agreement in one possibility.
==>Agreement: Standard shall enable a one to one mapping between an MRB and a shared F1-U tunnel.
Based on the existing agreements, the broadcast service only supports RLC-UM mode, and the data will be transmitted from CU to DU via a shared tunnel. In [3][11][13], companies would like to reuse existing DL flow control for a MRB through legacy DDDS, and the Highest successfully delivered NR PDCP Sequence Number will be delivered. 

Question 2: Do you agree to reuse the legacy flow control for an MRB established for broadcast service? 

	Company
	Answer
	Comment

	Huawei
	Yes
	Legacy flow control can be reuse for broadcast, as CU only needs to obtain the transmitted status via PTM transmission once. After the “Highest transmitted NR PDCP Sequence Number” of the MRB is reported from the DU to the CU, the DU could remove the respective PDCP PDUs. The DDDS of MRB only needs to be sent to the CU via the shared tunnel in the granularity of cell rather than UE.

	Nokia
	Partly
	I suggest to take a Working Assumption at this meeting.

	Lenovo, Motorola Mobility
	Yes
	We agree with that the legacy flow control can be reused for broadcast. 

	Samsung
	Yes
	

	CATT
	Partly
	Legacy flow control is for dedicated tunnel, not for shared tunnel. Thus the enhancement for TS 38.425 is required.

	ZTE
	Yes
	

	Ericsson
	Not entirely
	We interpret the question as a mandate to use flow control, which is, as we have explained, not in accordance to the original application of flow control, which was to balance data flow between the 2 DC legs. So, similar to the first WA on MRBs, we would like to see an agreement that leaves the use of flow control open.

	LGE
	Yes
	

	CMCC
	Yes
	

	Qualcomm
	Yes
	


Moderator summary: 7 companies ok, 3 companies partly, based on the comments received, maybe we can try to have an WA as below: (not mandate, can be enhanced)
==>WA: Support to reuse legacy flow control for a broadcast MRB. FFS on enhancements.
Before discussion on flow control for broadcast, we need to first clarify whether the MRB is per cell or per DU, as RAN2 is not taking care of CU/DU architecture, it is needed for RAN3 to make the decision on that:

Option 1: MRB is per cell level, i.e. shared F1-U tunnel is per cell, and DDDS is also per cell level.

Option 2: MRB is per DU level, i.e. shared F1-U tunnel is per DU, and DDDS is also per DU level.

Question 3: which option do you support for MRB for broadcast?

	Company
	Answer
	Comment

	Huawei
	Option 1
	Option 1 can reuse the existing mechanism. 

For option 2, the transmission progress of each cell is inconsistent, and buffer size management and data rate management cannot be performed well between different cells.

	Nokia 
	Option 1
	

	Lenovo, Motorola Mobility
	Option 2
	We would prefer Option 2. In option 2, only one F1-U tunnel is used between gNB-CU and gNB-DU which can save F1-U resource sufficiently. The existing DDDS per DU level can also work with some special handling during implementation.

	Samsung
	
	Isn’t RAN2 scope? Even RAN2 is not care of CU/DU, but they need to decide MRB is per cell or cells. I think this meeting can still keep the agreement that one to one mapping between MRB and F1-U shared tunnel.

	CATT
	Option 1
	

	ZTE
	Option 2
	- Scalability as Lenovo pointed out.

- Common PDCP SN at least in the scope of one CU is pursued (in both RAN2/3) for better mobility among cells who belong to the same DU or even CU . Therefore a single tunnel is good enough for such MRB if the packet data is exactly the same.

- Flow control/DDDS wont be a problem.

	Ericsson
	Both options
	if flow control is not applied, then there is no reason to go for a per-cell F1-U bearer.

	LGE
	Option 1
	

	CMCC
	Option 1
	Option1 is better. For option2, same view with Huawei, the transmission rate in different cell is not consistent.

	Qualcomm
	Option 1
	


Moderator summary: option 1(6), option 2(2), both options (1), FFS (1).

More companies support option 1, but considering the possibility to support per DU or per multiple cells F1-U tunnel and flow control, can we try to have the following agreement and working assumption?
==> Agreement: For a broadcast MRB, in case per cell F1-U tunnel is used, per cell level flow control applies.
==> WA: For a broadcast MRB, in case per DU F1-U tunnel is used, per DU flow control applies.

3.2 Flow Control for Multicast
3.2.1 Support of DL flow control for a MRB established for multicast

According to the company’s contributions, one company has concern about the DL flow control on F1-U’s main application is NR-DC. And some reasons on support DL flow control for a MRB established for a multicast MBS session were provided in many contributions [1][4][8][10][11][13]:
-
Limit the transmission rate over Uu interface

-
Align to flow control for an MRB established for a broadcast MBS session

-
Supports QoS (reliability, latency) requirement

-
Buffer management of the node hosting the NR PDCP entity and the corresponding node.
Question 4: do you agree to support per-MRB DL flow control for multicast? If not, please clarify your concern.

	Company
	Answer
	Comment

	Huawei
	Support
	We think flow control for multicast can perform data rate management and buffer size management. The CU can control the data flow according the status report.

And the multicast session often has the higher QoS (reliability, latency) requirement than the broadcast service. Thus, compared to broadcast service, we think it is also needed to support flow control for multicast session.

	Nokia
	Partly
	I suggest to take a Working Assumption only at this meeting to allow final checks.

	Lenovo, Motorola Mobility
	Yes
	We think the main motivation is the buffer management between CU and DU. Another motivation is for data loss detection and retransmission over F1 interface. 

	Samsung
	Yes
	

	CATT
	Partly
	Buffer management is caused by data rate management, the relationship between the two bullets is causal, not parallel. In addition, ensuring Qos is a matter of scheduling, not directly related to flow control.

	ZTE
	Yes
	Agree with Lenovo.

	Ericsson
	the question is not clear
	we do not agree to mandate flow control, but we request to leave it up to deployment to decide. We expect that this requires respective signalling.

	LGE
	Yes
	

	CMCC
	Yes
	

	Qualcomm
	Yes
	


Moderator summary: considering that flow control is not a mandate feature, it is understand that all companies support per-MRB DL flow control for multicast, one company would like to have it as working assumption.

==>WA: For Multicast, support per-MRB DL flow control.
3.2.2 DL flow control for a MRB established for multicast.

From the previous discussion, RAN2 takes PDCP as the anchor layer. CU chooses to configure MRB with only PTP mode or only PTM mode or split MBR with common PDCP. We will analyze all these possibilities case-by-case.

· MRB with only PTM mode

For MRB for Multicast session, if MRB is configured with PTM RLC leg only, this situation is similar with the broadcast service. Similar to flow control for broadcast mentioned above, CU only need to obtain the transmitted status of PTM transmission. Each UE receives the same content. Thus, some contributions provided that the legacy DDDS frame format can be reuse for “MRB configured with PTM leg only”. 
Question 5: which option do you support for design of flow control for “MRB configured with PTM leg only”？

-
Option 1: Reuse legacy flow control

-
Option 2: design new frame format

	Company
	Answer
	Comment

	Huawei
	Option 1
	We think flow control for MRB with PTM only should same as flow control for MRB for broadcast. The legacy DDDS frame format can be reuse for “MRB configured with PTM leg only”. After the “Highest transmitted NR PDCP Sequence Number” of the MRB is reported from the DU to the CU, the DU could remove the respective PDCP PDUs. 

	Nokia
	WA option 1
	

	Lenovo, Motorola Mobility
	Option 1
	

	Samsung
	
	Both option 1 and option 2 are fine.

	CATT
	Enhancement for legacy flow control
	Legacy flow control is for dedicated tunnel, not for shared tunnel. Thus the enhancement for TS 38.425 is required.

	ZTE
	
	Firstly we want to clarify that even for MRB with PTM leg, it should be a shared tunnel. 

Since in a DU we never know there will be other kinds of MRBs for other UEs or cells, or mode switching for such specific UE (modifying the tunnel will be another overhead).

If there is no other RLC leg which is of RLC AM mode, RLC UM based flow control applies to the shared tunnel.

	Ericsson
	we do not understand why you differentiate between the MRN options
	an MRB is an MRB for F1, it is the DU that makes the decision what to apply. probably we should discuss first those basics before deciding stage 3 details on frame formats. Re-use is however always preferred, if possible

	LGE
	Option 1
	

	CMCC
	Option 1
	Reusing legacy flow control is enough.

	Qualcomm
	Option 1
	


Moderator summary: 
To Ericsson: for the split MRB, it is up to DU on which RLC leg to use, but there are also PTM only MRB and PTP only MRB based on RAN2 discussion, these different type of MRBs are configured by CU.

To CATT: can we understand that you do not have strong view for these two, as in option 1, enhance of existing frame is still possible.

To ZTE: indeed, we do not have agreement on whether shared F1-U tunnel will be used for PTM only MRB.
==> WA: For Multicast, in case of PTM only MRB, shared F1-U tunnel will be used, and legacy flow control is reused. 
· MRB with only PTP mode

Similar to DRB of unicast, if MRB is configured with only PTP mode, the UE-dedicated F1-U tunnel should be established. According to the submitted contributions, flow control for “MRB configured with PTP leg only” can reuse legacy flow control in a per-UE per-F1-U tunnel manner [4] [11].

Question 6: For MRB configured with PTP leg only, do you agree that the UE-dedicated F1-U tunnels should be used, and reuse legacy flow control mechanism?

	Company
	Answer
	Comment

	Huawei
	Yes
	Similar to flow control for DRB of unicast, the flow control for PTP-MRB can be UE specific. Different UE can feedback UE specific DDDS to CU for flow control. Thus, the legacy flow control can be reused for a multicast MRB with PTP leg only, in per UE granularity.

	Nokia
	FFS
	

	Lenovo, Motorola Mobility
	FFS
	We are questionable on whether the shared tunnel or a UE dedicated F1-U tunnel can be used for the MRB configured with PTP leg only. RAN2 may probably discuss the bearer type change between PTM only and PTP only in this meeting. We can wait for RAN2’s progress a lit. 

	Samsung
	FFS
	

	CATT
	Yes
	The flow control for PTP-MRB should be UE specific

	ZTE
	
	Firstly we want to clarify that for MRB initial transmission (in PDCP level) with PTP leg, it should also be a shared tunnel. 

Since in a DU we never know there will be other kinds of MRBs for other UEs or cells, or mode switching for such specific UE (modifying the tunnel will be another overhead).

UE-dedicated F1-U tunnels is only for per UE re-transmission. In such case, legacy flow control applies.  

	Ericsson
	
	same comment as above

	LGE
	Yes
	

	CMCC
	Yes
	Assuming that CU configures MRB with only PTP mode, each MRB is configured per UE. The feedback from each UE is totally different, but DDDS is also effective through reporting status of receiving latest packet of each UE.

	Qualcomm
	Yes
	


Moderator summary: 

5 companies say yes, 3 FFS, several companies questioned about whether shared F1-U tunnel could also applied to PTP only MRB, it is better to keep it as open issue for now.
==>For Multicast, in case of MRB configured with PTP only, it is FFS whether shared F1-U will be used, and how to support flow control.

· Split MRB with Common PDCP

At RAN3#112-e meeting, the following agreement was made:

- WA: For the RAN2 agreed split MRB bearer with a common PDCP: the decision of using PTP (RLC leg) or PTM (RLC leg) is made by the gNB-DU.

According to the company's contributions, there are different views on the two options for whether shared F1-U Tunnel can be used for PTP transmission, which are listed below:

-
Option 1: shared F1-U tunnel is used for both PTP and PTM transmission.

-
Option 2: shared F1-U tunnel is used for PTM transmission, and UE-dedicated F1-U tunnels are used for PTP transmission.

Note: This question may overlap with the discussion of section 22.2.3, but it will affect flow control for split MRB.

Question 7: which option do you support for the F1-U tunnel for a split MRB with common PDCP?

	Company
	Answer
	Comment

	Huawei
	Option 1
	In the RAN3 achieved WA, for the RAN2 agreed split MRB bearer with a common PDCP, it is said that the decision of using PTP (RLC leg) or PTM (RLC leg) is made by the gNB-DU.  

Upon receiving the MBS data from core network, the gNB-CU transmits PDCP PDUs towards the gNB-DU via a shared F1-U tunnel established for this MRB, and then the gNB-DU makes the decision on whether PTP leg or/and PTM leg to use.

	Nokia
	Option 1
	

	Lenovo, Motorola Mobility
	Option 1 
	There may be data of PDCP retransmission. We also need to discuss the tunnel for PDCP retransmission. Our understanding is a UE dedicated tunnel should be used for PDCP retransmission. 

	Samsung
	
	There is overlapping with MBS3. Unicast tunnel is needed for some cases. Option 1 is used for the initial transmission.

	CATT
	Option 2
	Currently in RAN2 most companies support PTP retransmission for HO or MRB type change. Therefore to support PTP PDU retransmission, a separate PTP F1-U tunnel needs to be configured for this case. So RAN3 should discuss whether to allow the initial transmission of PTP PDUs and PTP retransmission use same F1-U tunnel as shown below figure.
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Considering a case where there are two types of UE in a cell. One type of UE is configured with only PTP leg, and the other type of UE is configured with split MRB but only PTP leg activated. Should the two types of UE use different flow control mechanisms in same cell? Why is the data rate for the 2nd UE affected by PTM transmission? 

	ZTE
	Option 1
	More precisely, it is initial transmission (in PDCP level)

	Ericsson
	we don’t understand the question
	given the WAs on split MRB (which should be, btw, the only option to look at, as it covers other options) and the WA on DU deciding ptp/ptm, there is no reason to discuss the mapping to F1-U bearers any further. If you split up F1-U then you do not respect the WA on DU deciding ptp/ptm because it would require the CU to hold a respective function.

	LGE
	Option 2
	Considering PDCP retransmission data, a UE-dedicated F1-U tunnel is needed separately.

	CMCC
	Option 1
	This question is same with question in CB # MBS3_PTPMSwitch

	Qualcomm
	Option 3 = Option 1 + per UE tunnel
	As CMCC said, this duplicates with CB #MBS3.
Option 1 is used for initial transmission. The per UE F1-U tunnel may be used for retransmission and transmitting of forwarded data.


Moderator summary: 

This question is overlapped with CB # MBS3, lets focus on initial transmission here. Therefore based on the feedback and the status of MBS3, it is assumed that shared F1-U tunnel is used for the initial data transmission.
==> Agreement: For multicast, in case of split MRB with common PDCP, shared F1-U tunnel is used for the initial data transmission.  (subject to MRB # 3)
According to the company's contributions, there were some options about the design for flow control for a split MRB.

-
Option 1: shared DDDS which aggregates the status of PTM transmission and PTP transmissions for all the involved UEs, delivered via shared uplink F1-U tunnel. [4][10][11][13]

-
Option 2a: separate DDDS, one DDDS for PTM transmission via shared uplink F1-U tunnel, and per UE DDDS for PTP transmission via UE-dedicated uplink F1-U tunnel. [1]

-
Option 2b: per UE DDDS via UE-dedicated uplink F1-U tunnel or shared uplink F1-U tunnel with UE ID, for each UE, the DDDS reflects both PTM transmission and PTP transmission. [8]

Question 8: which option do you agree for flow control for a split MRB with common PDCP?

	Company
	Answer
	Comment

	Huawei
	Option 1
	Option 1 is simpler and enough.

	Nokia
	WA option 1
	I suggest to only seek a WA at this meeting to allow final checks.

	Lenovo, Motorola Mobility
	Option 2b/2a
	In 38.401, it is specified that during intra-NR mobility procedure: A Random Access procedure is performed at the target gNB-DU. The target gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU. It is also specified in 38.425: As soon as the corresponding node detects the successful RACH access by the UE for the corresponding data radio bearer(s), the corresponding node shall send initial DL DATA DELIVERY STATUS frame to the node(s) hosting the NR PDCP entity(ies). – In option 1, it is not possible for gNB-CU sending the DDDS after RACH procedure. If we adopts option 1, above issue should be addressed.

Another case is link outage indication. The link outage indication should be per UE.  we may also need to study whether ASSISTANCE INFORMATION DATA frame is applicable for MBS PTP leg per UE.

	Samsung
	Option 1
	

	CATT
	Option 2a
	This option is simple and clear, and can correctly reflect the situation of different channels

	ZTE
	Option 1 for shared tunnel;

With separate DDDS for tunnel used in per UE data (for re-tr or forwarded data)
	Option 1, plus

- For separate tunnel used in per UE data (for re-tr or forwarded data), legacy flow control applies.

	Ericsson
	we don’t understand the question
	along the same lines as commented on the previous question (s)

	LGE
	Option 2a
	Share view with CATT.

	CMCC
	Option 1
	

	Qualcomm
	Option 1 (as WA)
	


Moderator summary: 

Option1 (6) option 2a (3) option 2b (1).

==> WA: For split MRB with common PDCP, shared DDDS which aggregates the status of PTM transmission and PTP transmissions for all the involved UEs, delivered via shared uplink F1-U tunnel.
Question 9: if Option 1 is selected in Question 8, how to design flow control？Reuse existing field, or add new field, or design new frame format? 

	Company
	Answer
	Comment

	Huawei
	Prefer Reuse existing field

OK for add new field
	For a split MRB with PTM-UM leg and PTP-UM leg, the existing field designed for RLC UM mode in DDDS can be reused with some clarifications.

For a split MRB with PTM-UM leg and PTP-AM leg, the existing fields designed for RLC AM mode in DDDS can be reused with some clarifications.

	Nokia
	FFS
	

	Samsung
	
	We are open to discuss new IE or new frame. 

	ZTE
	Existing field.
	Minor clarification might be needed. Spec shall also allow space for flexible network implementation.

	Ericsson
	FFS
	

	CMCC
	FFS
	Reusing existing field or adding new field are both acceptable.

	Qualcomm
	FFS
	


Moderator summary:  most companies FFS.

==>FFS on detailed design.
Question 10: if Option 2a is selected in Question 8, how to design flow control？

	Company
	Answer
	Comment

	Huawei
	NOK
	Under the assumption that DU decides to use the PTP/PTM transmission for each PDCP PDUs, the CU does not know which transmission method was used for each packet. If per UE DDDS is reported to the CU, the CU might be confused about whether the respective PDCP PDUs was transmitted or delivered to all UEs belongs to the corresponding MBS session.

	Nokia
	NOK
	

	Lenovo, Motorola Mobility
	
	The UE specific flow control information is provided in the UE individual tunnel.

	CATT
	
	As said above, the existing field for DRB of unicast can be reused for dedicated F1-U tunnel, but for shared F1-U tunnel, there are two options to be considered: 
· Option 1: introduce a new frame type for PTM bearer: MBS DATA DELIVERY STATUS (PDU Type X)

· Option 2: enhance the DDDS messages for Unicast DRB;


	Ericsson
	stop, stop ;-)
	time to stop speculating ...

	LGE
	
	For UE-dedicated F1-U tunnel, the existing one can be reused. For shared F1-U tunnel, an enhancement for DDDS message would be needed.


Moderator summary:  seems no need to further discuss this for now.
Question 11: if Option 2b is selected in Question 8, how to design flow control？

	Company
	Answer
	Comment

	Huawei
	NOK
	Because the PTM and PTP transmission share the same MBS date buffered in the CU, the per UE DDDS (most of them may be same) is not necessary as CU may remove the buffered NR PDCP PDUs until received DDDSs for all UEs. 

And for multicast service, as the PTP/PTM transmissions for different UEs might be different, per UE DDDS will increase the complexity significantly.

	Nokia
	NOK
	

	Lenovo, Motorola Mobility
	
	The UE specific flow control information is provided in the UE individual tunnel.

	ZTE
	
	We’d like to modify 2b as below:

Option 2b: per UE DDDS via UE-dedicated uplink F1-U tunnel or shared uplink F1-U tunnel with UE ID, for each UE, the DDDS reflects both PTM transmission and PTP re-transmission.

	Ericsson
	stop, stop ;-)
	time to stop speculating ...


Moderator summary:  seems no need to further discuss this for now.
3.3 Broadcast Context Management over F1/E1
3.3.1 Broadcast Context management 

At RAN3#112-e meeting, the following agreements about Broadcast Context were made:

- For Broadcast Context Management over F1/E1: 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.

Question 12: Do you agree to change the WAs to agreements?

- For broadcast session, introduce the following gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release.

- For broadcast session, introduce the following gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release.

	Company
	Answer
	Comment

	Huawei
	Yes
	Better to add word “Broadcast” in the name.

	Nokia
	Yes
	Support adding the name “Broadcast in the name.

	Lenovo, Motorola Mobility
	Yes
	Support adding the name “Broadcast in the name.

	Samsung
	Yes
	Prefer to use the same name as TS23.274 as showed in [7]

	CATT
	Yes
	

	ZTE
	Yes but
	Name can be of stage 3. And we’d like to have a max commonality for multicast and broadcast.

	Ericsson
	Yes, also but
	agree with ZTE, where possible, and we know that it is, because the common ground between bc and mc is the MRB, we should strive for common protocol functions.

	LGE
	Yes
	

	CMCC
	Yes
	Same view with Huawei.

	Qualcomm
	Yes
	


Moderator summary:  all companies agree, with different views on whether applies to broadcast only.
==> turn these WAs to agreement with FFS on detailed naming.
- For broadcast session, introduce the following gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release. Detailed naming FFS.

- For broadcast session, introduce the following gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release. Detailed naming FFS.

According to the company’s contributions, it is proposed to introduce the gNB-DU triggered F1AP procedures for broadcast session: MBS Context Release.

Question 13: Do you agree to introduce a gNB-DU triggered F1AP procedure to Release Broadcast Context？
	Company
	Answer
	Comment

	Huawei
	Yes
	

	Nokia
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Samsung
	No
	For broadcast service, gNB-DU can not release the context before session stop, since gNB-DU needs to support idle mode UE for broadcast reception.

	CATT
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	CMCC
	Yes
	

	Qualcomm
	FFS
	DU has no idea on the UEs receiving from IDLE/INACTIVE.

What is the reason of DU triggered release? If it is due to insufficient reason, do we have other option, e.g. Notification for GBR? 


Moderator summary:  7 companies agree, 2 company disagree. From moderator point of view, in case there is no data transmission for a long period, the DU should be able to trigger release.
==> WA：For broadcast, support gNB-DU triggered F1AP procedure to Release Broadcast Context.
According to the company’s contributions, it is proposed to introduce the gNB-CU-UP triggered E1AP procedures for broadcast session: MBS Bearer Release.

Question 14: Do you agree to introduce a gNB-CU-UP triggered E1AP procedures to Release Broadcast Bearer?
	Company
	Answer
	Comment

	Huawei
	Yes
	

	Nokia
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Samsung
	No
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	CMCC
	Yes
	

	Qualcomm
	FFS
	


Moderator summary:  7 companies agree, 2 company disagree. From moderator point of view, in case there is no data transmission for a long period, the gNB-CU-UP should be able to trigger the release as well.

==> WA：For broadcast, support gNB-CU-UP triggered E1AP procedure to Release Broadcast Bearer.

3.3.2 Broadcast tunnel establishment

About NG tunnel establishment for broadcast session, some contribution provided the different procedures, as bellow

-
Option 1: the tunnel is established during the CU-CP triggered E1AP: MBS Bearer Setup procedure. 

-
Option 2: introduce CU-UP triggered Class 1 E1AP: Multicast Distribution Setup procedure 

Question 15: which option do you prefer to establish the shared NG-U tunnel for broadcast? 
	Company
	Answer
	Comment

	Huawei
	Prefer Option 1

OK for Option 2
	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.

	Nokia
	??
	I am confused: see yellow highlight. Is it not CU CP triggered ?

	Huawei
	
	To Nokia, in Option 1, it is CU-CP instead of CU-UP.

	Samsung
	Option 1
	

	CATT
	Option 1
	

	ZTE
	Option 1
	

	Ericsson
	
	agree with Nokia, the CU-CP triggers setup of MBS Session Resources in the CU-UP

	LGE
	Option 1
	

	CMCC
	Option 1
	

	Qualcomm
	Option 1
	


Moderator summary:  seems all companies agree to use option 1. And to be more precise, it is proposed to make option 1 as agreement, with details as commented by Huawei.
==>Agreement: For Broadcast, the shared NG-U tunnel is established during the CU-CP triggered E1AP: MBS Bearer Setup procedure. The IP multicast address could be included in the E1AP: MBS Bearer Setup Request, and the unicast transport DL NG-U GTP-U address could be included in the E1AP: MBS Bearer Setup Response.
About F1 tunnel establishment for broadcast session, some contributions provided the different procedures, as bellow

-
Option1: reuse the non-UE associated procedure to be introduced for multicast over E1AP and F1AP 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.

Question 16: which option do prefer to establish the shared F1-U tunnel for broadcast?
	Company
	Answer
	Comment

	Huawei
	Option 2
	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.

	Nokia
	Option 2
	

	Lenovo, Motorola Mobility
	Option 2
	

	Samsung
	Option 2
	

	CATT
	Option 2
	

	ZTE
	Option 2
	

	Ericsson
	
	what is the difference between Option 1 and Option 2? I don’t get it, sorry. Do you refer to agreements to be made in the next subsection? As stated above, taking advantage communality between multicast and broadcast in terms of procedure definition is our main aim.

	LGE
	Option 2
	

	CMCC
	Option 2
	

	Qualcomm
	Option 2
	


Moderator summary:  all companies agree option 2.
==>Agreement: For Broadcast, the shared F1-U tunnel is established during the procedure to setup the broadcast MRB, i.e. the non-UE associated F1AP and E1AP MBS context/ bearer setup/modification procedures.
3.3.3 Others
And, contribution [9] provided the details of MCCH Configuration, as bellow

-
The SIB for MCCH Configuration is encoded by gNB-CU and included in the gNB-CU System Information IE.

- 
A new procedure such as MCCH RRC Message Transfer procedure is introduced for delivery of RRC container of MCCH contents from gNB-CU to gNB-DU.
Question 18: Do you agree to the proposals above? Why?

	Company
	Answer
	Comment

	Huawei
	OK for bullet 1

FFS for bullet 2
	For bullet 2, may reuse configuration update procedure

	Nokia
	FFS
	

	Lenovo, Motorola Mobility
	Option 1
	Agree with Huawei.

	Samsung
	FFS
	

	CATT
	OK for bullet 1

FFS for bullet 2
	

	ZTE
	FFS
	

	Ericsson
	FFS
	we don’t have sufficient information to answer this question.

	LGE
	FFS
	

	CMCC
	FFS
	

	Qualcomm
	FFS
	


Moderator summary:  FFS
==>open issue: for Broadcast, it is FFS on the encoding of MCCH configuration related SIB, and FFS how to transmit it over F1 interface.
3.4 Multicast Context Management over F1/E1
3.4.1 Multicast Context management
About the establishment of per UE MBS context, there are different opinions on this question as bellow:
-
Option 1: Reuse UE-associated E1AP and F1AP procedures

-
Option 2: Define new non-UE associated F1/E1 procedures

Question 17: Which option should be used to provide per-UE MBS context for multicast? 

	Company
	Answer
	Comment

	Huawei 
	Option 1
	For Multicast, reuse the E1AP: Bearer Context Modification/Setup procedures to setup the MRB to the gNB-CU-UP.

For Multicast, reuse the F1AP: UE Context Modification procedure to setup MBS Context to the DU.

	Nokia
	Option 1
	

	Lenovo, Motorola Mobility
	Option 1
	Agree with Huawei.

	Samsung
	Option 1
	

	CATT
	Option 1
	At least for the UE part over F1/E1 interface,  the UE-associated E1AP and F1AP procedures  should be reused. 

	ZTE
	
	Shall we have a common understanding of what is “per UE MBS context” first? Per UE tunnel or Per UE association with an MBS session?

	Ericsson
	???
	For E1 we do not have anything to discuss (yet)

For F1, control procedures for UE Context are already in place, what is it you want to discuss?
There will be a UE context in the DU containing a reference to the session and an MBS Session Resource/MRB context. The DU would need to associate the information contained in both contexts if e.g. ptp schemes have to be applied for the MRB (scheduling via C-RNTI).

	LGE
	Option 1
	

	Qualcomm
	Option 1
	


Moderator summary:  7 companies support option 1, 2 question mark.

==> WA: For Multicast, reuse the existing UE-associated E1AP and F1AP procedures to provide MBS context.
According the contributions, there are different opinion on whether the procedures of multicast context and bearer used the same procedures of broadcast related procedures. Contribution [5] provided that define a single set of F1AP MBS Session Resource Context related procedures and E1AP MBS Session Resource Bearer related procedures for both broadcast and multicast. While contribution [12] provided that MBS session management procedure for multicast should be separate procedures from broadcast.
Q20: do you support use the same F1AP procedures and E1AP procedures for both broadcast and multicast?
	Company
	Answer
	Comment

	Huawei 
	No
	Better to align the F1AP/E1AP procedures with the NGAP procedures, in our understanding, different NGAP procedures should be used for multicast and broadcast.

	Nokia
	No
	

	Lenovo, Motorola Mobility
	No
	

	Samsung
	No
	

	CATT
	FFS
	Align with NG interface

	ZTE
	Yes
	Multicast and Broadcast share a lot in common except the per UE part.

	Ericsson
	Yes
	The communality on F1 is even more obvious than on NG. And yes, this is the mindset we should conduct our discussions.

	LGE
	No
	

	CMCC
	FFS
	

	Qualcomm
	FFS
	Agree with CATT


Moderator summary:  quite different views on this topic.
It was almost agreed in last meeting about “gNB-DU assigns the G-RNTI for a MRB”. From the moderator point of view, G-RNTI allocation should be aligned with C-RNTI allocation. 

Note that “gNB-DU assigns the G-RNTI” does not exclude the possibility of “gNB-CU assigns the G-RNTI for a MRB” for cells among multiple DUs in future releases.

Proposal: 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. 
Question 18: Do you agree with the proposal above?

	Company
	Answer
	Comment

	Huawei
	Agree
	

	Nokia
	OK
	

	Lenovo, Motorola Mobility
	Agree
	

	Samsung
	OK
	

	CATT
	Agree
	

	ZTE
	Yes
	

	Ericsson
	
	we agree to the following statement “the gNB-DU assigns the G-RNTI for an MRB”.

	LGE
	
	Ericsson’s statement is fine.

	CMCC
	Agree
	

	Qualcomm
	OK
	


Moderator summary:  at least all agree DU assign G-RNTI. And two companies may have concern on whether to provide it to CU.

==>

Agreement: the gNB-DU assigns the G-RNTI for an MRB

WA: the gNB-DU provides the assigned G-RNTI to the gNB-CU, i.e. via F1AP: UE CONTEXT MODIFICATION RESPONSE message.
3.4.2 About tunnel management
To establish shared F1-U tunnel, there are two options as bellow:

-
Option 1: Use the class 1 signaling procedure initiated by gNB-DU, e.g. Multicast Distribution Setup procedure [2] [3]

-
Option 2: Use the class 1 signaling process initiated by gNB-CU, e.g, MBS Session Resource Context Setup Request/Response procedure [5]
Question 19: which option do you support for shared F1-U tunnel establishment for multicast?

	Company
	Answer
	Comment

	Huawei
	Option 1
	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.

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.

	Nokia
	Option 2
	Option 2 is simpler to piggyback the DL TEID in UE context response.

	Lenovo, Motorola Mobility
	Option 1
	Since the DL TEID and IP@ is common for all relevant UE, it would be better to use a non UE associated procedure. 

	Samsung
	Option 2
	

	CATT
	Option 2
	

	ZTE
	Option 2
	Would like to follow existing tunnel management solution.

1. CU initiates
2. DU responds.

	Ericsson
	Option 2
	

	LGE
	Option 2
	

	CMCC
	Option 2
	

	Qualcomm
	Option 2
	


Moderator summary:  2 companies support option 1, 8 companies support option 2 with different understanding of the detailed procedure.
.

==> WA: For Multicast, the shared F1-U is established by using gNB-CU initiated Class1 procedure, details FFS.
Additionally, for multicast session, some companies proposed to introduce the gNB-DU triggered F1AP class 1 procedures to update or release the shared F1-U tunnel.

Question 20: Do you agree to introduce the gNB-DU triggered F1AP class 1 procedures to update or release the shared F1-U tunnel? 

	Company
	Answer
	Comment

	Huawei 
	Yes
	

	Nokia
	No
	

	Lenovo, Motorola Mobility
	Yes
	

	Samsung
	No
	

	CATT
	Yes
	, 

	ZTE
	Yes
	

	Ericsson
	
	DU triggered release for sure, DU triggered modification probably not needed (yet)

	CMCC
	Yes
	

	Qualcomm
	Yes
	


Moderator summary: 
for DU triggered update procedure, 3 no 6 yes
for DU triggered release procedure, 2 no 7 yes

==> WA: For Multicast, support gNB-DU triggered F1AP class 1 procedures to release the shared F1-U tunnel
For multicast session, some companies proposed to introduce the gNB-CU-UP triggered E1AP class 1 procedures to update or release the shared F1-U tunnel.

Question 21: Do you agree to introduce the gNB-CU-UP triggered E1AP class 1 procedures to update or release the shared F1-U tunnel? 

	Company
	Answer
	Comment

	Huawei
	Yes
	

	Nokia
	No
	

	Lenovo, Motorola Mobility
	Yes
	

	Samsung
	No
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Ericsson
	
	CU-UP triggered release for sure, CU-UP triggered modification probably not needed (yet)

	CMCC
	Yes
	

	Qualcomm
	Yes
	


Moderator summary: 

for CU-UP triggered update procedure, 3 no 6 yes

for CU-UP triggered release procedure, 2 no 7 yes

==> WA: For Multicast, support gNB-CU-UP triggered E1AP class 1 procedures to release the shared F1-U tunnel
Move from the discussion of section 22.2.2, some companies provided the E1AP procedures introduced by NG-U tunnel establishment. [14][15][16][17]

Question 22: do you agree to introduce a non UE associated Class1 E1AP procedure to support Shared NG-U transport？

	Company
	Answer
	Comment

	Huawei
	Yes
	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.

	Nokia
	No
	We don’t see this needed. 

	Lenovo, Motorola Mobility
	Yes
	

	Samsung
	 No
	

	CATT
	FFS
	How to use a non UE associated Class1 E1AP procedure to support Shared NG-U transport is considered only after the signaling procedure for multicast session is completed over NG interface.

	ZTE
	Yes
	

	Ericsson
	
	why do you distinguish between procedures catering for NG-U and F1-U?

but yes, non-UE associated procedure for setup of MBS Session Context resources.

	LGE
	Yes
	

	CMCC
	FFS
	

	Qualcomm
	FFS
	


Moderator summary: 4 yes, 2 no, 3 FFS

==> no conclusion.
3.5 “Per cell Shared F1-U tunnel” or “Per DU Shared F1-U tunnel”

This section is applicable to both broadcast and multicast. At RAN3#110-e meeting, the following agreement was made:

· Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session

In the last RAN3 meeting, using single or multiple shared F1-U Tunnel for PTM transmission was fully discussed at the last meeting, but no conclusions were reached.

According to the contributions of this meeting, one company proposal that shared F1-U tunnel can be used for the same MBS bearer in multiple cells of the same gNB-DU [8]. And one company provided the spec impacts of Per MRB per DU F1-U tunnel (or simply “per DU tunnel”) [10].

Based on the above analyses, the conclusion can be obtained that per cell Shared F1-U tunnel as baseline, and per DU shared F1-U tunnel is up to implementation.
Question 23: Do you agree to support per cell shared F1-U tunnel? And it is up to network implementation on whether and how to support per DU shared F1-U tunnel.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	Nokia
	Almost
	First part of sentence is OK only. 

	Lenovo, Motorola Mobility
	
	We are wondering what’s standard effort on both solutions. If there is standard effort, we would prefer both per cell and per DU F1-U tunnel are supported. 

	CATT
	Yes
	RAN3 should firstly consider MRB for single cell case as baseline. Later, if RAN2 supports MRB for multi-cell case, RAN3 can further enhance the corresponding signaling procedure.

	ZTE
	Per DU
	A Radio bearer is decoupled from the transmission cell from RAN2 perspective: DU or the MAC entity of the cell group decides where to deliver the data from DRB, in whichever cells in the cell group.

An MRB of course can serve more than one cell in one DU. Not to mention that exactly the same data are being transmitted for each cell.

	Ericsson
	both
	with protocol support

	LGE
	Yes
	Share view with CATT.

	CMCC
	Yes
	Same view with CATT. We should consider per cell shared F1-U tunnel first.

	Qualcomm
	Yes
	Agree with CATT, CMCC


Moderator summary: most companies say yes, at least fine for support per cell shared F1-U tunnel as baseline.

Support per cell shared F1-U tunnel as baseline. FFS on per DU shared F1-U tunnel, pending to whether one MRB is applicable for multi-cell case.

 if RAN2 supports MRB for multi-cell case, 
3.6 Others
If you have other issues to be discussed, please elaborate:
	Company
	Answer
	Comment

	CATT
	How to support PTP PDU retransmission for HO or MRB type change？
	The issue is related to the PTP transmission of a multicast session over F1-U, there are three possibilities：

· Alt 1: All PDUs are transported over a shared F1-U tunnel, and then gNB-DU decides whether to schedule these packets by using C-RNTI or G-RNTI.
· Alt 2: PTP and PTM PDUs are transported over dedicated and shared F1-U tunnels respectively, accordingly gNB-DU uses C-RNTI to schedule PTP PDUs and G-RNTI to schedule PTM PDUs.

· Alt 3: Whether PTP or PTM, all PDCP initial PDUs are transported over a shared F1-U tunnel, and gNB-DU decides whether to schedule these packets by using C-RNTI or G-RNTI. But PDCP retransmission PDUs is transported over dedicated F1-U tunnels.
It should be discussed in RAN3 first.

	CATT
	Whether to introduce new type of signaling connection？
	According to the email discussion of last meeting, there are different points on this issue. E.g,:

· Alt 1：Introduce a MBS session associated signaling connection

· Alt 2：Identify different signaling connection based on MBS session id

It is proposed that RAN3 discuss this issue.

	
	
	


Moderator summary: no feedback received for these two issues.
4 Conclusion, Recommendations [if needed]

If needed
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