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1   Introduction

In the RAN2##113e meeting, RAN2 discussed the service continuity and we have the following agreement:
· R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)

· In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize. The design of specific approach to realize this can be involved with WG RAN3.
· From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; Then (TBD after or in parallel) the UE receives the MBS in the target cell by the target cell according to target configuration.
· From UE side, PDCP status report may be supported as well. 

In this contribution, we will discuss how to realize the service continuity in accordance with the DL PDCP SN alignment issue. 
2   Discussion

In the last RAN2#112e meeting, we discussed the aspects to support service continuity. We have the basis of service continuity that the DL PDCP SN should be synchronized: 

· In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize.
In order to have the synchronized DL PDCP SN between the source cell and the target cell, we must ensure that with the same GTP-U from the MBF-UPF to different gNB will have the same GTP SN. With the same GTP SN, different gNB can allocate the same PDCP SN for the PDCP SDU. 
Proposal 1: RAN2 assumes that the same GTP PDUs sent from the core network to different gNB in a MBS transmission area should have the same GTP SN. 
Since the GTP tunnel management is responsible by SA2/CT1. So we propose to send a LS to SA2/CT1 to confirm in the shared GTP tunnel, whether the GTP SN is allocated the same to different gNBs. 

Proposal 2: RAN2 is asked to send a LS to SA2/CT1 to confirm in the shared GTP tunnel whether the GTP SN is allocated the same to different gNBs.
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Figure 1: MBS network architecture

If P1 is agreed, then different gNB can allocate the same PDCP DL SN for the same GTP PDU with the same GTP SN. For instance, in the figure 1, if gNB1 and gNB2 allocate different PDCP SN with the same GTP PDU, the following issues can be identified.
We assume that gNB1 received two GTP PDU from MBS-UPF with GTP SN 1 and GTP SN 2, MBS-UPF sends GTP SN 1 first, but GTP SN 2 arrived gNB1 early than GTP SN1. So if gNB1 allocate PDCP SN a lower value for GTP SN 2 than GTP SN 1, then it is impossible to guarantee the PDCP SN alignment among gNB1 and gNB2. There must be some consolidate alignment between GTP-U SN and DL PDCP SN. 

Proposal 2: There must be some consolidate alignment between GTP-U SN and DL PDCP SN.
We assume if gNB1 and gNB2 allocate different DL PDCP SN to the same GTP PDU from MBS-UPF, then there must be some interaction between gNB1 and gNB2. For instance, gNB1 allocate PDCP SN to a GTP PDU, and then gNB1 shall inform gNB2 regarding the gap between PDCP SN and GTP SN. And then gNB2 shall use the same gap between GTP SN and DL PDCP SN. If there are large number of gNBs in a MBS transmission area, gNB1 shall inform the gap to all the gNBs in this MBS transmission area, which will cause a lot of signalling overhead. Besides, gNB1 may not have Xn interface with these gNBs, and why and how to select the gNB like gNB1 to initiate the coordination is a essential issue to resolve. 

Observation 1:  the SN gap between GTP SN and PDCP SN should be aligned among all gNBs in a MBS transmission area, which introduces a lot of signalling overhead and complexity. 

The simplest way is to assign DL PDCP SN to the same value of the GTP-U SN. By this means, in a MBS transmission area, the PDCP SN gap is 0, so it is unnecessary to coordinate among gNBs. 
Proposal 3: assign DL PDCP SN to the same value of the GTP-U SN. 
The figure below is the GTP header from 29.281[1]. 

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version
	PT
	(*)
	E
	S
	PN

	2
	
	Message Type

	3
	
	Length (1st Octet)

	4
	
	Length (2nd Octet)

	5
	
	Tunnel Endpoint Identifier (1st Octet)

	6
	
	Tunnel Endpoint Identifier (2nd Octet)

	7
	
	Tunnel Endpoint Identifier (3rd Octet)

	8
	
	Tunnel Endpoint Identifier (4th Octet)

	9
	
	Sequence Number (1st Octet)1) 4) 

	10
	
	Sequence Number (2nd Octet)1) 4)

	11
	
	N-PDU Number2) 4)

	12
	
	Next Extension Header Type3) 4)


Figure 2: Outline of the GTP Header

The GTP SN length is 16bit, but the PDCP SN length is 18bit or 12bit. So 12bit can be excluded. If the length of GTP SN and PDCP SN are the same, it would be easier to simply assign the GTP SN to PDCP SN. If we adopt 18bit PDCP SN length, then some enhancement of 18bit PDCP SN length can be observed. Thus in order to assign the GTP SN to PDCP SN, we have two options:

Option 1: introduce a 16bit PDCP SN length for MBS;

Option 2: adopt 18bit PDCP SN length for MBS, the first two bits are always set to “00”.
Proposal 4: RAN2 is kindly asked to adopt one of the options of PDCP SN length. 

3   Conclusion

In this contribution, we mainly discussed the scenario of simultaneous transmission of unicast and multicast and the benefit for simultaneous transmission of unicast and multicast. Hereby we have the following observations and proposals:
Proposal 1: the same GTP PDUs sent from the core network to different gNB in a MBS transmission area should have the same GTP SN. 
Proposal 2: RAN2 is asked to send a LS to SA2/CT1 to confirm in the shared GTP tunnel whether the GTP SN is allocated the same to different gNBs.
Proposal 3: There must be some consolidate alignment between GTP SN and DL PDCP SN.
Observation 1:  the SN gap between GTP SN and PDCP SN should be aligned among all gNBs in a MBS transmission area, which introduces a lot of signalling overhead and complexity. 

Proposal 4: assign DL PDCP SN to the same value of the GTP-U SN. 

Proposal 5: RAN2 is kindly asked to adopt one of the options of PDCP SN length. 

· Option 1: introduce a 16bit PDCP SN length for MBS;

· Option 2: adopt 18bit PDCP SN length for MBS, the first two bits are always set to “00”.
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