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1 Introduction

In the current LTE baseline, whether to include a poll bit in the RLC data PDU is dependent on the accumulated number of PDUs or bytes without Poll updated at assembly of each RLC data PDU i.e. per transmission opportunity.
In this contribution, we discuss how the RLC Poll bit setting in NR is performed following the same per transmission opportunity updating principle as LTE.
2 Discussion
In the current LTE baseline, whether to include a poll bit in the RLC data PDU is described in the following paragraph of [1].

[image: image1.emf]Upon assembly of a ne w AMD PDU, the transmitting side of an AM RLC entity  except for NB - IoT   shall:   -   increment PDU_WITHOUT_POLL by one;   -   increment BYTE_WITHOUT_POLL  by   every new byte of Data field element that it maps to the Data field of  the   RLC data   PDU ;   -   if PDU_WITHOUT_PO LL >=  pollPDU ; or   -   if BYTE_WITHOUT_POLL >=  pollByte ;   -   include a poll in the RLC data PDU as described below.   Upon assembly of a n   AMD PDU or AMD PDU segment, the transmitting side of an AM RLC entity shall:   -   i f both the transmission buffer and the retran smission 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  stall ing);   -   include a poll in the RLC data PDU as described below.   NOTE:   E   mpty RLC buffer  (excluding transmitted RLC data PDU awaiting for acknowledgements)  should not  lead to   unnecessary   polling when data awaits in the   upper layer . Details are left up to UE  implementation.   To include a poll in a RLC data PDU, the transmitting side of an AM RLC entity shall:   -   set the P field of the RLC data PDU to "1";   -   set PDU_WITHOUT_POLL to 0 , except for NB - IoT ;   -   set BYTE_WITHOUT_POLL to 0 , except for NB - IoT ;  


It is noted that 

· This check is conducted per RLC data PDU,i.e. per transmission opportunity. Since there is no RLC concatenation in the NR, such per RLC data PDU checking leads to much processing workload.
· The poll bit is included in the RLC data PDU which triggers the Poll bit inclusion. 

· In LTE, the RLC data PDU is assembled upon the transmission opportunity. In NR, it is allowed the RLC data PDU to be pre-processed.  

Obeservation 1  In the current LTE baseline, the poll bit is included in the RLC data PDU which triggers the Poll bit inclusion when a RLC data PDU i.e. a transmission opportunity is notified by lower layer.
For poll bit inclusion, NR should follow the same principle as LTE. That is, 
· pollByte/pollPdu is updatedonly when the transmission opportunity is notified by lower layer.. 
· poll bit is included in the outgoing RLC PDU as PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL is updated and satisfy the checking condition. Therefore, it is inserted only when the transmission opportunity is notified by lower layer, rather than the pre-building procedure.
Since there is no RLC concatenation and thus there are multiple RLC data PDUs in a TB, when including poll bit, there are multiple options:

· Option 1: include poll bit at one specific RLC data PDU of the TB (e.g. the last PDU)

· Option 2: include poll bit at all RLC data PDUs of the TB

· Option 3: include poll bit at any RLC data PDU of the TB

Option 1 and 2 are simple and option 3 is the most flexible. We see option 1 as the simplest.

The above can be easily achieved by a slight modification to LTE procedure, as described in Appendix. 

Proposal 1: The PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL are updated upon the transmission opportunity is notified by the lower layer as in LTE baseline.

Proposal 2: Poll bit is included in the outgoing RLC PDU as PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL is updated and satisfy the checking condition. Poll bit is include at the last RLC data PDU of a Logical Channel in the TB.

Proposal 3: Consider the procedure in Appendix for PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL calculation and poll bit inclusion.
3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Observation 1: In the current LTE baseline, the poll bit is included in the RLC data PDU which triggers the Poll bit inclusion when a RLC data PDU i.e. a transmission opportunity is notified by lower layer.

Proposal 1: The PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL are updated upon the transmission opportunity is notified by the lower layer as in LTE baseline.

Proposal 2: Poll bit is included in the outgoing RLC PDU as PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL is updated and satisfy the checking condition. Poll bit is include at the last RLC data PDU of a Logical Channel in the TB.

Proposal 3: Consider the procedure in Appendix for PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL calculation and poll bit inclusion.
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5 Appendix

In order to address the idea in the Proposal, the context of the Spec could be updated in the following way as an example:

… <Same as current context> …
5.2.2
Polling

An AM RLC entity can poll its peer AM RLC entity in order to trigger STATUS reporting at the peer AM RLC entity.
5.2.2.1
Transmission of a AMD PDU or AMD PDU segment
Upon receiving a new transmission opportunity from lower layer , the transmitting side of an AM RLC entity except for NB-IoT shall:
-
increment PDU_WITHOUT_POLL by the number of new RLC data PDU(s) included in this transmission opportunity;
-
increment BYTE_WITHOUT_POLL by every new byte of Data field element that it maps to the Data field of the RLC data PDU(s) in the transmission opportunity;

-
if PDU_WITHOUT_POLL >= pollPDU; or
-
if BYTE_WITHOUT_POLL >= pollByte;

-
include a poll in the last RLC data PDU of the transmission opportunity as described below.

-
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(s) in the transmission opportunity; or
-
if no new RLC data PDU can be transmitted after the transmission of the RLC data PDU(s) in the transmission opportunity (e.g. due to window stalling);
-
include a poll in the last RLC data PDU of the transmission opportunity as described below.

NOTE:
Empty RLC buffer (excluding transmitted RLC data PDU awaiting for acknowledgements) should not lead to unnecessary polling when data awaits in the upper layer. Details are left up to UE implementation.

To include a poll in last RLC data PDU in a transmission opportunity, the transmitting side of an AM RLC entity shall:

-
set the P field of the last RLC data PDU in this transmission opportunity to "1";

-
set PDU_WITHOUT_POLL to 0, except for NB-IoT;

-
set BYTE_WITHOUT_POLL to 0, except for NB-IoT;

… <Same as current context> …

