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1 Introduction

Polling and status reporting mechanism is the basic approach to exchange RLC control information. In this contribution, we discuss RLC polling related issues including indication of polling requests and triggers of polling. 
2 Discussion
RLC polling is needed for RLC AM data transfer so that the transmitting AM RLC entity can request RLC status reports from the receiving AM RLC entity in order for the transmitting AM RLC entity to make appropriate decisions to advance the transmitting window and/or perform RLC retransmissions. In LTE, polling is an effective and flexible means of enhancing the reliability of the ARQ operation, which has been working for about ten years without any problems and any further request for enhancement. 
Proposal 1: NR RLC should support a polling mechanism.

There are two options to indicate polling request: a poll bit in the RLC header and a RLC poll in a RLC control PDU. The RLC poll in a RLC control PDU could be beneficial considering the fact that the gNB may solicit STATUS report from UEs even if it has no data to transmit to UE for the moment. However, the poll bit in the RLC header would be preferable as long as the size of other RLC header fields is not exactly multiple bytes, which should be byte-aligned, i.e. it provides more flexibility in signalling polling request with no additional overhead. 
Proposal 2: In NR, the poll bit in RLC header is the baseline to trigger a STATUS report. 

A transmitting AM RLC entity can poll its peer receiving AM RLC entity in order to trigger STATUS reporting at the peer receiving AM RLC entity. In LTE, the polling is triggered by the following five cases, which has been defined in [1]:
-
if PDU_WITHOUT_POLL >= pollPDU; or

-
if BYTE_WITHOUT_POLL >= pollByte; or
-
if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC data PDU awaiting for acknowledgements) after the transmission of the RLC data PDU; or
-
if no new RLC data PDU can be transmitted after the transmission of the RLC data PDU (e.g. due to window stalling); or

-
Upon expiry of t-PollRetransmit
We need to discuss whether to have the above triggers in NR.

The AM RLC entity needs to trigger the polling function periodically in order to make appropriate decisions to advance the transmitting window and/or perform RLC retransmissions, which can be done based on the number of PDU or sequence number(SN). 

However, the SN-based polling does not prevent the case that large RLC PDU sizes will be transmitted and the RLC receiver window memory will fill up well before the current criterion for SN-based polling is met when the size of RLC PDU is flexible. Therefore, the AM RLC entity also needs to trigger the polling function for every N bytes of data transmitted which haven’t been ACK/NACK yet. This trigger aims at avoiding RLC buffer overflows. Note that RLC PDU size would be flexible in NR system, so the byte based polling would be required to reflect the potential buffer level. 

The polling mechanism can be used to limit the number of outstanding PDUs and avoid the window stalling situations. The stalling can occur either when the RLC window cannot be advanced due to the limited sequence number space or due to limited memory, especially in the UE. Overall, to guarantee QoS properly and not to impact throughput, the window stalling should be prevented. To achieve this, when a window stall is imminent, the AM RLC entity has to send immediately a poll to know the reception status at the receiving side. 

The poll retransmission timer is started when a polling request is sent out. It will be stopped if the corresponding status report is received. If no status report has been received upon the expiration of the poll retransmission timer, the polling request shall be transmitted. This poll retransmission timer is also necessary to ensure the reliable information exchange between sender and receiver.
Finally, it is natural that the polling should be triggered by at least ‘buffer empty’ case.
Considering the above, NR RLC needs to have the above five triggers as in LTE.

Proposal 3: NR RLC should support the same polling triggers as those of LTE. 

In the last meeting, there was a concern that multiple poll bits may trigger multiple STATUS report due to the pre-processing [2], i.e. the RLC entity in the receiver side may receive several poll bits in multiple RLC PDUs. However, in any case, the RLC entity would parse each RLC header of multiple RLC PDUs and can construct a single RLC STATUS report even if STATUS reporting was triggered several times by multiple poll bits. Moreover, t-StatusProhibit makes it feasible, i.e. there seems no problem in this issue.
Proposal 4. NR RLC does not consider any solution for multiple polling PDUs received in a same TTI/subframe.
3 Conclusion

In this contribution, we provide our view on RLC polling and ask RAN2 to discuss the following proposals:

Proposal 1: NR RLC should support a polling mechanism.

Proposal 2: In NR, the poll bit in RLC header is the baseline to trigger a STATUS report. 

Proposal 3: NR RLC should support the same polling triggers as those of LTE. 
Proposal 4. NR RLC does not consider any solution for multiple polling PDUs received in a same TTI/subframe.
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