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1.	Introduction
At the RAN2#95bis meeting, it was agreed that the ARQ will be supported in RLC, and RLC adds an RLC SN. However, there was no discussion on whether the ARQ is also supported in PDCP or not. This document discusses on the need for PDCP ARQ.

2.	PDCP ARQ
In LTE, the ARQ function is performed in AM RLC. The ARQ function is composed of status reporting from receiver and retransmission at transmitter. By using the ARQ function, the AM RLC can support error-free transmission. As the packet loss is prevented by the AM RLC, there is no reason for the PDCP to perform ARQ. 
One may think that PDCP status reporting and PDCP retransmission already implemented in PDCP are a kind of ARQ. However, they are actually not an ARQ but a special mechanism to support selective retransmission at handover. 
At handover, the source eNB forwards not acknowledged PDCP SDUs to the target eNB, and the target eNB transmits those not acknowledged PDCP SDUs to the UE. If the UE indicates by the PDCP status report that some PDCP SDUs are already correctly received, the target eNB is allowed not to transmit them. 
Note that the selective retransmission mechanism does not support error-free transmission. In the receiver side, if PDCP SN=X is received, the receiver delivers all PDCP PDUs with SN <=X to the upper layer even if some PDCP PDUs are missing. In other words, the whole PDCP status reporting and PDCP retransmission are special mechanisms applied to handover to reduce redundant retransmission, and they are different from so-called ARQ which ensures error-free transmission.
In Rel-12 where the Dual Connectivity was introduced, a PDCP entity became able to be mapped to two AM RLC entities in Split Bearer. Due to multiple transmission paths, reordering function was introduced in PDCP similar to RLC. However, the ARQ function was still not introduced in PDCP because the Split Bearers are decided to be operating only on AM RLC entities.
The situation is changed in Rel-13 when the LTE-WLAN Aggregation is introduced. The LWA bearer takes after the DC Split Bearer, but with one transmission leg changed from AM RLC entity to WLAN. As the WLAN leg does not guarantee error-free transmission, the PDCP in LWA bearer may receive PDCP PDUs out-of-sequence.
To compensate the loss that may occur in WLAN leg, a kind of ARQ is introduced in PDCP in downlink, e.g. polling in downlink PDCP PDU, PDCP status reporting or LWA status reporting in uplink in normal cases. This enables the eNB to retransmit PDCP PDUs lost in WLAN leg.
In 5G New RAT, it is not decided yet whether the ARQ function is introduced in PDCP or not. The need for ARQ in PDCP depends on whether the PDCP should ensure error-free transmission in case the lower layers of the PDCP does not ensure error-free transmission. If this is the case, the PDCP has to perform ARQ.
We think, in 5G NR, various types of RBs would be defined to support various types of traffic flows. Then, it is possible that the PDCP works for a Split Bearer where the lower layers are WLAN or UM RLC while the Split Bearer requires error-free transmission. To support those cases, we think it is essential that ARQ is also supported in PDCP layer.
Proposal1: ARQ is supported in PDCP to ensure error-free transmission.
To perform the ARQ function, a Sequence Number should be used. As RAN2 already agreed to have RLC SN, it is possible that the PDCP performs ARQ based on RLC SN. However, as PDCP anyway needs PDCP SN for security, it is more logical to use PDCP SN for PDCP ARQ.
Proposal2: PDCP ARQ is performed based on PDCP SN.
Even if RAN2 defines PDCP ARQ, it is not necessarily applied to all types of RBs. Only the RBs that require error-free transmission require PDCP ARQ. Thus, the PDCP ARQ function should be configurable per RB.
Proposal3: PDCP ARQ is configurable per RB.

3.	Proposal
In this document, we explained the need for PDCP ARQ, and propose followings:
Proposal1: ARQ is supported in PDCP to ensure error-free transmission.
Proposal2: PDCP ARQ is performed based on PDCP SN.
Proposal3: PDCP ARQ is configurable per RB.
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