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Introduction

In the NR AH-1801 meeting, RAN2 has discussed the issue about PDCP retransmission during data recovery procedure. The related discussion and conclusions are as following [1]:

	R2-1801211
CR on PDCP data recovery
SAMSUNG Electronics Co., Ltd.
draftCR
Rel-15
38.323
15.0.0
C
NR_newRAT-Core

-
LG doesn’t think this is needed and it is different than LTE.  LG has some concerns that we may have different behaviour between re-establishment and data recovery.  Samsung thinks that there are already two different procedures.

-
Ericsson supports the proposal and Nokia has some sympathy.  Huawei, CATT also supports.  

=>
The selective retransmission is performed for the PDCP PDUs for which the successful delivery has not been confirmed by lower layers

=>
The changes will be merged in R2-1801554


From our understanding, the selective retransmission is also beneficial at PDCP re-establishment procedure. In this contribution, we will discuss the issue about the support of the selective retransmission for PDCP re-establishment, and give our proposals.

Discussion
For AM DRB, when PDCP re-establishment is requested by upper layer, the transmitting PDCP entity may need to retransmit PDCP SDU(s) which has not been acknowledged by lower layers, if any. In the current 38.323, the handling of PDCP retransmission is based on the following procedure:
	When upper layers request a PDCP entity re-establishment, the transmitting PDCP entity shall:

<omitting>

-
for AM DRBs, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP entity re-establishment as specified below:

-
perform header compression of the PDCP SDU as specified in the subclause 5.7.4;

-
perform integrity protection and ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.9 and 5.8;

-
submit the resulting PDCP Data PDU to lower layer.


Based on the above description, the transmitting PDCP entity at UE side will perform retransmission from the first PDCP SDU for which the successful delivery of the corresponding PDCP data PDU has not been confirmed by lower layers, and retransmits all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP entity regardless of whether the corresponding PDCP PDU is acknowledged or not.

This may result in unnecessary retransmission, which cause resource waste. Taking example for the PDCP re-establishment triggered by handover, as shown in Fig.1.
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Fig. 1 Example of PDCP retransmission at PDCP re-establishment triggered by handover

As the target node has stored the PDCP SDU with PDCP SN=4 through data forwarding procedure, PDCP SDU with SN=4 retransmitted by UE will cause duplicated packet in the receiving PDCP entity.

Observation 1: The current procedure of PDCP retransmission during PDCP re-establishment may result in unnecessary retransmission, and cause resource waste, especially at handover case.

In order to save UE power and reduce radio resource consumption for retransmitting the PDCP SDU(s) which have been acknowledged, we consider that the selective retransmission which introduced in PDCP data recovery can be can be reused in PDCP re-establishment procedure.

Observation 2: The selective retransmission introduced in data recovery procedure can be reused during PDCP re-establishment to avoid unnecessary retransmission.

For the case that the anchor PDCP does not change, we consider that the reception window is kept at the PDCP data recovery. Then the UE can just perform the selective re-transmission.

For the case that the anchor PDCP is changed (e.g. handover), in order to support the selective retransmission, the receiving PDCP entity need to maintain PDCP SN and the related COUNT information prior to PDCP entity re-establishment. For example, according to the current specification of 38.423, due to SN state transfer and UE context transfer from source node to the target node, the receiving PDCP entity of the target node can maintain appropriate receiving window, and avoid discarding packet incorrectly. However the UL data forwarding may not be always used by the network.

According the analysis given above, to simplify the UE implementations, we consider that the selective PDCP retransmission at PDCP re-establishment can be based on the network indication. For example, based on the NW indication of selective retransmission in the handover command, UE determines whether to perform selective retransmission or not.

Proposal: At PDCP re-establishment, UE performs selective retransmission based on NW indication.

3. Conclusion

In this contribution, we discuss the issue about PDCP retransmission for PDCP re-establishment and have the following observations and proposal:
Observation 1: The current procedure of PDCP retransmission during PDCP re-establishment may result in unnecessary retransmission, and cause resource waste, especially at handover case.

Observation 2: The selective retransmission introduced in data recovery procedure can be reused during PDCP re-establishment to avoid unnecessary retransmission.

Proposal: At PDCP re-establishment, UE performs selective retransmission based on NW indication.
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