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1 Introduction

In this contribution, we discuss potential alternatives of RLC ARQ protocol from Rx side processing perspective.
2 Discussion

In NR, concatenation is performed at MAC [1]. As a result, for each logical channel, multiple RLC PDUs may be included in a MAC PDU. This is different from LTE in terms of poll bit processing, as in LTE RLC Rx only needs to process once to determine whether poll bit is set. 

Observation 1: LTE usually has one RLC PDU per LCID and hence at most one poll bit set per LCID per MAC PDU

Observation 2: NR will have many RLC PDUs and so the poll bit can be set in a number of headers

In order to reduce RLC Rx processing, it is desired that the Rx does not need to process all RLC headers to locate the poll bit. This can be achieved by ensuring the poll bit is only set at a deterministic location, e.g. at the last RLC PDU of a transport block. 

More specifically, we may consider two options:

Option 1: Reuse LTE RLC ARQ protocol, i.e. the pollPdu/pollByte based polling mechanism, and restrict the poll bit to be set at in the logical channel’s last PDU of the transport block once a polling event is triggered.

The logic of option 1 is very simple and can be used if the relative locations of RLC PDUs in a MAC PDU are known at RLC layer.
Option 2: Move the pollPdu/pollByte logic to Rx side, as described below.

For option 2, we may consider to move the pollPdu/pollByte logic to Rx side and let Rx computes the recvPdu/recvByte based on the number of PDU or bytes delivered to upper layer. The overall Rx side status reporting processing can be similar to LTE. When recvPdu/recvByte exceeds a threshold, Rx treats it as a “poll”-like event, a status report is triggered. Other triggers of status reports can be the same at Rx side, i.e. t-Reordering, t-statusProhibit, receiving poll bit in RLC data PDU…etc. The same status report delaying logic can be used at Rx side with one addition that recvPdu/recvByte triggered status report event is treated as receiving poll bit in RLC data PDU.
Note that poll bit field shall be preserved in option 2. The difference from LTE would be pollPdu/pollByte is not used to trigger Tx setting poll bit. This means the poll bit is set when the last packet in the buffer is transmitted, and t_pollRetransmit and corresponding logics are preserved. This way, Tx is still able to trigger status reporting from Rx to address deadlock conditions. In addition, option 2 also has the advantage of simplifying Tx side processing as the setting of poll bit is reduced.
Proposal 1: Consider simplifying RLC processing by introducing a mechanism that results in deterministic poll bit location of RLC PDUs, e.g. one of the options below:
· Option 1: Reuse LTE RLC ARQ protocol, i.e. the pollPdu/pollByte based polling mechanism, and restrict the poll bit to be set at in the logical channel’s last PDU of the transport block once a polling event is triggered.
· Option 2: Move the pollPdu/pollByte logic to Rx side.
3 Summary
Observation 1: LTE usually has one RLC PDU per LCID and hence at most one poll bit set per LCID per MAC PDU

Observation 2: NR will have many RLC PDUs and so the poll bit can be set in a number of headers

Proposal 1: Consider simplifying RLC processing by introducing a mechanism that results in deterministic poll bit location of RLC PDUs, e.g. one of the options below:

· Option 1: Reuse LTE RLC ARQ protocol, i.e. the pollPdu/pollByte based polling mechanism, and restrict the poll bit to be set at in the logical channel’s last PDU of the transport block once a polling event is triggered.
· Option 2: Move the pollPdu/pollByte logic to Rx side.
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