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According to the previous RAN2 discussion on the UP issues of the MBS and the UP email discussion [1], lots of issues (e.g. initial value of PDCP SN/HFN) regarding the PDCP have been discussed. In this contribution, we discuss two PDCP issues for MBS, which have not be discussed before.
Discussion
Slow-moving PDCP reception window
According to the NR PDCP specification [2], the receiving PDCP needs to maintain the state variables for the reception of the PDCP PDU, and the reception window size (i.e. Window_Size) is 2[pdcp-SN-SizeDL] – 1. The lower bound of the PDCP reordering window equals to “RX_DELIV”, and the higher bound of the PDCP reordering window equals to “RX_DELIV + Window_Size - 1”. According to the PDCP reordering procedure, the PDCP PDU with COUNT value smaller than the lower bound of the PDCP reordering window (i.e. RCVD_COUNT < RX_DELIV) is discarded, and the PDCP PDU with COUNT value larger than the higher bound of the PDCP reordering window is not allowed due to the HFN desynchronization.
Observation 1: Due to the HFN desynchronization, the PDCP PDU with COUNT value larger than the higher bound of the PDCP reordering window is not allowed in the NR PDCP. 


Figure 2: PDCP re-ordering window for PTM
For the PTM transmission as illustrated in Figure 2, multiple UEs use its own PDCP reordering window for the reception of the PDCP PDU. Then we could have one reordering window moving much slower than the others. In order to avoid the HFN desynchronization issue, the transmitter would have to send the PDCP PDU within the slowest reordering window. Then the slowest re-ordering window would slow down the data transmission rate for all UEs receiving the same MBS service. For the unicast transmission, this is not an issue, as the gNB can provide a dedicated PDCP configuration with faster moving PDCP reception window to the UE. For example, the PDCP configuration with a lower value of the PDCP reordering timer would have the faster moving PDCP reordering window. However it is difficult to configure a faster moving PDCP reordering window for a specific UE (e.g. a UE at the cell edge) at least for the delivery mode 2 of PTM, as the PDCP configuration which is included in the MCCH configuration is applicable to all UEs in the PTM cell.
Observation 2: In order to avoid the HFN desynchronization issue for PTM, the transmitter would have to send the PDCP PDU within the slowest reordering window of multiple UEs receiving the same MBS service.
Thus we consider that RAN2 should consider some solution for the UE to temporarily accelerate the moving of its reordering window, in order to avoid impacting the reception data rate of other UEs receiving the same MBS service.
Proposal 1: The UE can temporarily accelerate the moving of the PDCP reordering window.

PDCP re-establishment
According to the handover procedure, the UE needs to change its security configuration, which leads to the PDCP re-establishment to firstly process the PDCP PDU(s) from the source link and then to apply the new PDCP configuration of security for the reception of PDCP PDU from the target link.
Observation 3: PDCP re-establishment is needed for the handover to allow the change of the security context.
	38.323 [2]:
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…
When upper layers request a PDCP entity re-establishment, the receiving PDCP entity shall:
…
-	for UM DRBs and SRBs, set RX_NEXT and RX_DELIV to the initial value;


However according the PDCP re-establishment procedure for the RLC UM mode as quoted above, the receiving PDCP entity would initialize the PDCP reception window before applying the new security configuration of the target link. As the PTM link could only support RLC UM according to the RAN2 agreement, the target node is not able to retransmit the lost PDCP PDU when the PDCP reception window is initialized, even though the PDCP entity of the MRB (MBS Radio Bearer) provides the PDCP status report to the gNB via the unicast link.
Observation 4: According to the current PDCP specification, the PDCP retransmission is not supported for the RLC UM mode, as the PDCP reception window of the RLC UM is re-initialized at PDCP reestablishment.
Thus to support the PDCP retransmission for the lossless handover of the MBS service, we consider that the PDCP reception window for PTM should be kept at PDCP re-establishment. Then the receiving PDCP entity can submit the reordered PDCP SDUs to the upper layer after receiving the PDCP PDU(s) retransmitted by the target node.
Proposal 2: The PDCP reception window of PTM is not re-initialized at PDCP reestablishment.
Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: Due to the HFN desynchronization, the PDCP PDU with COUNT value larger than the higher bound of the PDCP reordering window is not allowed in the NR PDCP. 
Observation 2: In order to avoid the HFN desynchronization issue for PTM, the transmitter would have to send the PDCP PDU within the slowest reordering window of multiple UEs receiving the same MBS service.
Observation 3: PDCP re-establishment is needed for the handover to allow the change of the security context.
Observation 4: According to the current PDCP specification, the PDCP retransmission is not supported for the RLC UM mode, as the PDCP reception window of the RLC UM is re-initialized at PDCP reestablishment.

Proposal 1: The UE can temporarily accelerate the moving of the PDCP reordering window.
Proposal 2: The PDCP reception window of PTM is not re-initialized at PDCP reestablishment.

[bookmark: _Toc502437832]Reference
[1] [Post115-e][092][MBS] Remaining User plane issues
[2] 3GPP TS 38.323, “NR; Packet Data Convergence Protocol (PDCP) specification”
image1.emf
Window_Size

RX_DELIV

Window_Size

RX_DELIV

Window_Size

RX_DELIV

UE-1

UE-2

UE-3

COUNT


Microsoft_Visio___.vsdx
Window_Size
RX_DELIV
Window_Size
RX_DELIV
Window_Size
RX_DELIV
UE-1
UE-2
UE-3
COUNT



