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1 Introduction

CB: # MBS3_PTPMSwitch

- Further discussion on the open issues and check RAN2 progress

- The gNB-CU or the gNB-DU decides the PTP/PTM switch?

- For the split MRB bearer with a common PDCP, either the shared F1-U tunnel is used for PTP and PTM transmission, or the shared F1-U tunnel is used for PTM and the dedicated F1-U tunnel used for PTP respectively?

- Is the shared F1-U tunnel used within per cell or per DU?

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

- Capture agreements and open issues

(Samsung - moderator)
Summary of offline disc in R3-214213 
2 For the Chairman’s Notes

It is proposed to turn the below WA into agreement:

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
It is proposed to agree:

For the RAN2 agreed split MRB bearer with a common PDCP, shared tunnel is established between gNB-CU and gNB-DU, to transmit initial data for a multicast service.
If data forwarding/PDCP retransmission is agreed, per-UE unicast F1-U tunnel is needed to transfer forwarded data or retransmitted data. 

If above shared tunnel for initial data transmission is agreed, it is proposed to agree:
In the current RAN2/3 concept the DU does not notify the CU about the DUs (PTP/PTM) decision.
FFS: the shared tunnel is per DU or per Cell. (It is also discussed in CB # MBS4)
To discuss the below TP in the second round:
R3-213577  (TP to TS 38.401 BL CR) Support of PTP and PTM switch (Huawei, CBN, China Unicom, China Telecom)

3 Discussion

3.1 PtP/PtM Decision should be notified to gNB-CU?
In last RAN3 meeting, the below working assumption was achieved.

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
In this meeting, many contributions propose to change this WA into agreement. Based on the proposals, moderator thinks we can change the WA into agreement.

Proposal 1:     Working assumption for PTP or PTM decision made by gNB-DU can be changed into agreement.

Does company agree proposal 1? If not, please indicates your objection and reason in the below table. 

	Company
	Comment

	Samsung
	Can turn it into agreement, if there is no major issue in the flow control.

	Nokia
	OK

	Lenovo, Motorola Mobility
	Agree.

	ZTE
	Agree.

	Huawei
	Agree

	CATT
	The WA is related to PTP transmission over F1-U. If gNB-DU makes decision but gNB-CU is not notified, there may be some questions with this proposal. E.g, how to implement UE specific data rate management over shared F1-U tunnel. So we prefer to keep the WA.

	LGE
	We can agree if it is possible that the gNB-CU notifies the gNB-DU of the switch decision.

	CMCC
	Agree

	Ericsson
	The WA quoted above can be turned into an agreement.

	Qualcomm
	Agree


A related issue is some contributions propose gNB DU should notify the decision to gNB-CU. Does company agree the PTP/PTM switch decision should be notified from gNB-DU to gNB-CU?  

	Company
	Comment

	Samsung
	We think it is not needed.

	Nokia
	NOK. We also think it is not needed as long as split MRB is kept.

	Lenovo, Motorola Mobility
	It depends on the F1-U tunnel for PTP leg. If a UE dedicated F1-U tunnel is used for PTP leg, it may be useful to inform gNB-CU so that the gNB-CU can start/stop send the data over the UE dedicated F1-U tunnel.

	ZTE
	No. In RAN2 the dynamic mode switch for split MRB is a lower layer scheduling decision. 

	Huawei
	Disagree, this is quite inefficient.

	CATT
	This question is associated with how to organize data over F1-U. Our preference is to notify.

	LGE
	Considering PTP transmission over F1-U, we think it is needed, for example, when the gNB-DU determines switching to PTP for a given UE.

	CMCC
	We think it is needed, same view with LGE. The switch decision signaling may carry the information about which UE switches to PTP mode. 

	Ericsson
	Not ok, this is not needed, as it would contradict in a way the WA we want to turn into an agreement. The switch is a pure DU business, no CU function is associated to it.

	Qualcomm
	This depends on the F1 tunnel configuration decision.

For split MRB, if PTP leg and PTM leg share same F1-U tunnel, the DU to CU notification is not needed. Otherwise, it is needed.


Moderator’s summary:
All commented companies agree to change the WA into agreement. 

4 companies think DU needn’t notify the decision to CU while 3 companies think notification is needed. 2 companies prefer to wait for the F1 tunnel conclusion. It is reasonable to have conclusion on F1 tunnel first. We can re-check if the notification issue can be concluded. 
Proposal 1: Agree:

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

In the current RAN2/3 concept the DU does not notify the CU about the DUs (PTP/PTM) decision. 
3.2 F1-U tunnel
In F1-U interface, there are two alternatives for MBS multicast data transmission.

a) Data is transmitted via one shared tunnel to gNB-DU. gNB-DU sends the received data via PTP leg or PTM leg to UE. The left figure in below shows one shared F1-U tunnel connecting with PTP leg and PTM leg.

b) Data is transmitted via two types of tunnel to gNB-DU, per-UE unicast F1-U tunnel connected to PTP RLC and one shared F-U tunnel connected to PTM RLC. The right figure in below shows two types of tunnel in F1-U are used for multicast data transmission.
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One opinion from the contributions is gNB-CU transmits PDCP PDUs to gNB-DU via a shared F1-U tunnel established for this MRB, and then gNB-DU makes the decision on whether PTP leg or/and PTM leg to use. On the other hand, another opinion from the contributions is initial transmission of PTP through unicast F1-U tunnel can benefit UE-specific DL flow control and PTP retransmission/forwarded data should be delivered through unicast F1-U tunnel. There is some difference between the initial transmission and forwarded/retransmitted data transmission. So in below, we separate the initial transmission case and forwarding/retransmission case.

Which option do you prefer for the initial data transmission for MBS multicast service? Option A or option B? Please indicates your preference and reason in the below table. 

	Company
	Comment

	Samsung
	For initial transmission, we prefer Option A. 

The main benefit of gNB-DU makes decision is gNB-DU can make quicker decision. If gNB-CU switches the transmission between two tunnels for PTP/PTM transmission based on the notification from gNB-DU, there is delay between the gNB-DU’s decision and the gNB-UP’s action. The benefit of quicker decision is losing. So we think for the initial transmission, the gNB-DU receives the initial transmission data via a shared tunnel and can decide transmit data via PTP leg or PTM leg, without notifying the decision to the gNB-CU.

This is based on the assumption that CU-CP decides to setup common PDCP with two legs. If CU-CP decides to setup PTP leg only, the initial transmission is of course via unicast F1-U tunnel.

	Nokia 
	Option A. same reasons as Samsung.

	Lenovo, Motorola Mobility
	We would prefer option A. 

	ZTE
	Option A is preferred.

- A shared tunnel for initial transmission (of PTP or PTM) offers the scalability other options can not. Scalability is why we pursue MBS.

- As Samsung pointed out, option A fits into the gNB-DU making decision agreements.

	Huawei
	Option A

	CATT
	We prefer Option B as it unifies the structure and easier for flow control. In addition, for Option A, UE's specific data buffer is located in gNB-DU, according to RAN2 discussion, PDCP SR will be introduced to trigger PDU retransmission  in downlink, while PDCP entity is located in gNB-CU. Thus the Option A would lead to buffer inconsistency issue. 

	LGE
	We prefer Option B.

	CMCC
	Option A is preferred, same view with Samsung.

	Ericsson
	with the agreement on the WA and the current status of RAN2 discussions, there is no need to discuss any further. b) simply doesn’t exist (yet).

	Qualcomm
	Option A is preferred for initial transmission.


Is per UE unicast F1-U tunnel also needed in order to transmit the forwarded data or PDCP retransmitted data, if assuming there is forwarded data or PDCP retransmitted data?

	Company
	Comment

	Samsung
	For forwarded data, or retransmission data, unicast F1-U tunnel is needed. 

	Nokia
	For forwarded data, or retransmission data, per UE unicast F1-U tunnel is needed. 

	Lenovo, Motorola Mobility
	We support to have a unicast F1-U tunnel for PDPC retransmission.

	ZTE
	Yes, per UE F1-U tunnel for per UE packet data is a neat solution.

	Huawei
	Agree. For forwarded data or retransmitted data, the UE-dedicated F1-U tunnel is needed.

	CATT
	For forwarded data, or retransmission data, unicast F1-U tunnel is needed.

	LGE
	For forwarded data, or retransmission data, per UE unicast F1-U tunnel is needed.

	CMCC
	We think a per UE F1-U tunnel is needed for retransmitted data. Please clarify the scenario for forwarded data.

	Ericsson
	we should first discuss data forwarding and then have this discussion round. RAN2 didn’t even agree on SN status report for MRBs.

	Qualcomm
	Yes, per UE F1-U tunnel is needed for retransmission and forwarded data.


Moderator’s summary:
For initial transmission, majority companies (8 vs 2) prefer option A, i.e. PTP/TPM data is transmitted via one shared tunnel to gNB-DU. So it is proposed to agree it. 

If there is forwarded data, or retransmission data, all companies agree unicast F1-U tunnel is needed.
Proposal 2: Agree:
Shared tunnel is established between gNB-CU and gNB-DU, to transmit initial data for a multicast service.
If data forwarding/PDCP retransmission is agreed, per-UE unicast F1-U tunnel is needed to transfer forwarded data or retransmitted data. 
3.3 Shared F1-U tunnel is per DU or per cell?
For the shared F1-U tunnel, is it per DU or is it per cell?

	Company
	Comment

	Samsung
	If the MRB is per DU, then the F1-U tunnel is per DU. Otherwise, it is per-cell.

	Nokia
	shared F1-U tunnel per cell. 

	Lenovo, Motorola Mobility
	We prefer per DU F1-U tunnel for saving transmission resource in F1-U.

	ZTE
	Per DU. 

Common PDCP SN at least in the scope of one CU is pursued 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.

	Huawei
	We suggest that adopt per cell shared F1-U tunnel. 

	CATT
	Agree with Huawei.

	LGE
	We prefer per cell for the shared F1-U tunnel.

	CMCC
	Agree with Huawei.

	Ericsson
	This is part of the E1/F1 discussion and shall be discussed in AI 22.2.4. But if you want to hear our opinion: we want flexibility.

	Qualcomm
	Per cell


Moderator’s summary:
There is no consensus or majority view. So keep this issue open.
Proposal 3::
FFS: the shared tunnel is per DU or per Cell.
4 Conclusion, Recommendations [if needed]

If needed
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