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1. Introduction
In the last meeting, during the offline discussion on polling [1], the issue was raised on the lack of polling trigger. This paper aims to tackle the issue. 
2. Discussion
2.1. Problem statement

For RLC-AM, polling is used to request RLC-ACK and NACK for update the transmission window and detect the need for RLC retransmission. For NR, as in LTE, polling is periodic (poll PDU and poll byte) and event trigger (last data). As long as the new data arrives at RLC transmission buffer, periodic trigger works. If the data available is exhausted, polling is triggered to request the RLC status report for the un-Acked data at that moment. In LTE, once RLC SDUs arrive in the buffer, RLC entity basically keeps them (unless PDCP discard timer expires) and transmission buffer will not become empty other than the data transmission. Thus, it can be guaranteed that transmission side of RLC entity can set the poll bit to the last data. 
Observation1: In LTE, transmission buffer becomes empty based on data transmission. 

On the other hand, in NR, the transmission buffer can be empty by other than data transmission in case of PDCP packet duplication. Specifically, RAN2 agreed to introduce the discard mechanism of unnecessary duplicated packet in either leg for resource efficiency. In that case, transmission buffer may become empty due to packet discarding, then transmission side of RLC entity eventually loses the opportunity for polling while some RLC SDUs are still waiting for ACK in the retransmission buffer. Thus, it cannot be guaranteed that transmitting side of RLC entity can set the poll bit to the last data.
Observation2: In NR, for PDCP packet duplication, it is hard to always guarantee that polling is triggered when transmission buffer becomes empty. 

2.2. Possible solution

The possible solution is to introduce new polling trigger. Specifically, polling is triggered when followings are met:
- No new data can be transmitted (i.e. transmission buffer becomes empty)
- There are still data waiting for ACK
- Polling is not expected to be triggered (i.e. t-PollRetransmit is not running)
In that case, as for t-PollRetransmit expiry, transmitting side of RLC selects an RLC SDU for retransmission. However, if the polling is trigger immediately after the above conditions are met, it results in always duplicated transmission, e.g. retransmission due to polling may be performed immediately after the corresponding RLC initial transmission. If such always duplicated transmission should be avoided expecting the new subsequent data may follow immediately after transmission buffer empty, such polling needs to be pending, e.g. by timer-based. While we may introduce the new timer, we can utilze t-PollRetransmit, i.e. t-PollRetransmit is started if the conditions are met. This approach can utilize the related existing behaviour as much as possible. Although the polling in this case may be always delayed, the value of t-Retransmit should be short if RLC retransmission should be triggered earlier for the bearer anyway. Thus, it is proposed to start t-PollRetranmit in the concerning case. 
Proposal: Start t-PollRetranmit when followings are met:

- No new data can be transmitted (i.e. transmission buffer becomes empty)

- There are still data waiting for acknowledgement
- t-PollRetransmit is not running
3. Summary and Conclusion

This contribution addresses the polling for empty buffer scenario and followings are observed and proposed:
Observation1: In LTE, transmission buffer becomes empty based on data transmission.
Observation2: In NR, for PDCP packet duplication, it is hard to always guarantee that polling is triggered when transmission buffer becomes empty.
Proposal: Start t-PollRetranmit when followings are met:

- No new data can be transmitted (i.e. transmission buffer becomes empty)

- There are still data waiting for acknowledgement
- t-PollRetransmit is not running
The corresponding TP to TS38.322 is provided in annex.
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5.2.3
AM data transfer

5.2.3.1
Transmit operations

5.2.3.1.1
General

The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over AMD PDUs. The transmitting side of an AM RLC entity shall prioritize transmission of AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments over transmission of AMD PDUs containing not previously transmitted RLC SDUs or RLC SDU segments.

The transmitting side of an AM RLC entity shall maintain a transmitting window according to the state variable TX_Next_Ack as follows:

-
a SN falls within the transmitting window if TX_Next_Ack <= SN < TX_Next_Ack + AM_Window_Size;

-
a SN falls outside of the transmitting window otherwise.

The transmitting side of an AM RLC entity shall not submit to lower layer any AMD PDU whose SN falls outside of the transmitting window.

For each RLC SDU received from the upper layer, the AM RLC entity shall:

-
associate a SN with the RLC SDU equal to TX_Next and construct an AMD PDU by setting the SN of the AMD PDU to TX_Next;
-
increment TX_Next by one.
When submitting an AMD PDU that contains a segment of an RLC SDU, to lower layer, the transmitting side of an AM RLC entity shall:

-
set the SN of the AMD PDU to the SN of the corresponding RLC SDU.

The transmitting side of an AM RLC entity can receive a positive acknowledgement (confirmation of successful reception by its peer AM RLC entity) for an RLC SDU by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a positive acknowledgement for an RLC SDU with SN = x, the transmitting side of an AM RLC entity shall:

-
send an indication to the upper layers of successful delivery of the RLC SDU;

-
set TX_Next_Ack equal to the SN of the RLC SDU with the smallest SN, whose SN falls within the range TX_Next_Ack <= SN <= TX_Next and for which a positive acknowledgments has not been received yet.
The transmitting side of an AM RLC entity shall start t-PollRetransmit if followings are met:

-
no new RLC SDU can be transmitted.
-
transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements.
-
t-PollRetransmit is not running.
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