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1 Introduction

CB: # 39_MBS_UP_count

- Len,Moto

Confirm the issue on PDCP Count Value misalignment which may cause packet lost during handover if the existing data forwarding and SN STATUS TRANSFER message are used.

Discuss the potential solutions if the issue on PDCP Count Value misalignment is confirmed.

- HW,LGU+ (merge as relevant from 4690)

Further discuss how to minimize data loss during MBS session to MBS session mobility. 

The sequence numbers for the same MBS packet received by different gNBs should be aligned.

(Len - Moderator)

Summary of offline disc R3-205506
2 For the Chairman’s Notes

Propose the following:

Open issues:
Issue 0: discussions on requirements for avoidance of data loss during mobility for MBS user data is to be continued. In which way PDCP SNs, SN Status Report, data forwarding, can be used and which impact its usage would have on all involved entities needs further discussions.

Sub-Issue 1: Whether the sequence numbers for the same MBS packet received by different gNBs should be aligned or not to minimize data loss during Handover
Sub-Issue 2: It is FFS on the solutions to solve the PDCP Count Value misalignment and the involvement of other WGs.
3 Discussion 

As discussed in [1]: For Scenario 3, i.e. MBS-to-MBS Handover scenario, as the source gNB and the target gNB perform the transmission of one MBS service independently, the transmission progress of MBS packets may be different. For example, the MBS packets from UPF/MB-UPF may arrive at different gNBs at different time because of various backhaul transmission delay; different gNBs may have different buffer status which lead to different scheduling progresses. Especially if the target gNB has faster progress than the source gNB, the UE will miss many MBS packet after handover, which cannot be tolerated by the high reliability requirement.  As the MBS transmission gap is hard to avoid, especially for inter CU case or inter DU case, filling in the gap should be an important direction to work with. In order to figure out the progress gap by the gNBs, the sequence numbers for the same MBS packet received by different gNBs should be aligned. With that, the source gNB and the target gNB can further proceed to minimize the data gap or forward the data for the UE during mobility.

Q1: Do companies agree that the sequence numbers for the same MBS packet received by different gNBs should be aligned for lossless handover.
	Company
	Yes/No
	Comment

	Nokia
	No
	PDCP SN will not help here because there is no sync between the PDCP entities in source and target cell.

	Qualcomm
	Yes
	UPF shall assign same sequence number in GTP-U for same packet to different gNBs. If this required is confirmed by SA2/CT4, we can discuss PDCP COUNT alignment in RAN3. 

	Lenovo, Motorola Mobility 
	Yes
	The length of GTP-U SN is two bytes which may not sufficient.

PDCP SN alignment is RAN issue. It could be better RAN to find a solution firstly. If needed, a LS to SA2 is better.  

	Samsung
	No
	Agree with Nokia.

	Huawei
	Yes
	The aligned sequence number is needed to minimize data loss during mobility, and it is open to further discuss which SN to use.

	ZTE
	No 
	Firstly, we wonder what the “sequence number” in the question refers to, PDCP SN or sequence number in GTP-U?

If it refers to PDCP SN, we think that keeping PDCP SN alignment among gNBs is hard or impossible to realize.

If it refers to sequence number in GTP-U, it may be workable (assuming one common UPF/MB-UPF). However, we can leave it to SA2.

	CATT
	？
	We think contact with SA2 is needed.

	Ericsson
	?
	seems like we have to further discuss the “level of lossless” possible. It is probably a question of implementation / network tuning that makes usage of PDCP SNs helpful, however, impact to UE requires at least RAN2 to look at it at well.


As discussed in [2]: The 5G MBS needs to support PTM mode. In PTM mode, the 5G MBS service is multicast over one or multiple cells. The source gNB and target gNB may allocate independent PDCP Count Value for the same packet from CN. One use case is the target gNB may join the multicast IP group later than the source gNB. The PDCP Count value misalignment will cause packet lost during handover from source to target if the existing data forwarding, SN STATUS TRANSFER and PDCP STATUS REPORT are used.

Q2: Do companies confirm the issue on PDCP Count Value misalignment which may cause packet lost during handover if the existing data forwarding, SN STATUS TRANSFER and PDCP STATUS REPORT are used.
	Company
	Yes/No
	Comment

	Nokia
	Yes
	This is not aligned.

	Qualcomm
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Samsung 
	Yes
	

	Huawei
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	

	Ericsson
	Yes
	however, the “if’s” included in the question don’t seem to be realistic or scaling.


As discussed in [2], there are be three solutions to solve the PDCP Count Value misalignment issue and enable loss-less handover.

· Solution 1: PDCP Count Value Coordination based a SN from CN

· Solution 2: Anchor PDCP based solution (DC-liked)

· Solution 3: End marker and dedicated bearer based solution

Q3: companies are invited to provide their views on the potential solutions to solve the PDCP Count Value misalignment issue for loss-less handover. 
	Company
	Yes/No
	Comment

	Nokia
	? we should first have the confirmation that lossless is a compelling requirement, is this the case?
	Wait SA2 conclusion on key issue 27.

	Qualcomm
	Yes
	We can wait for SA2 conclusion first. Some enhancements in handover preparation and data forwarding would be useful.

	Lenovo, Motorola Mobility
	Yes.
	It is RAN issue. It could be better RAN to find a solution firstly. If needed, a LS to SA2 is better.  

	Samsung
	Not sure
	Wait for the conclusion from SA2.

	Huawei
	Solution1
	Solution 1 is the baseline, solution 3 could be further discussed afterwards.

	ZTE
	Other
	If the service itself requires high reliability, the MBS service data may be transmitted via unicast mode in the first place.
Moreover, suppose the lossless issue needs to be addressed, RAN3 should first listen to SA2’s discussion as Nokia suggested.
In summary, we suggest RAN3 to de-prioritize the feature of lossless in mobility for Multicast session in current stage, while focusing other issues to reduce the service interruption which is more applicable.

	CATT
	FFS
	We think contact with SA2 is needed.

	Ericsson
	?
	same as Nokia, requirements first.


4 Conclusion, Recommendations [if needed]

If needed
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