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1. Introduction

According to current TS 36.322, polling bit setting criteria is checked when new RLC PDU is generated. The relevant section is copied below.
-----------------------------------------------------------------------------------------------------------
Upon assembly of a new AMD PDU, the transmitting side of an AM RLC entity 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_POLL >= pollPDU; or

-
if BYTE_WITHOUT_POLL >= pollByte;

-
include a poll in the RLC data PDU as described below.
Upon assembly of an AMD PDU or AMD PDU segment, the transmitting side of an AM RLC entity shall:

-
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);
-
include a poll in the RLC data PDU as described below.

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;

-
set BYTE_WITHOUT_POLL to 0;

--------------------------------------------------------------------------------------------------------------------------

In LTE, at most one new RLC PDU will be generated in a TTI and the above criteria is checked only once per TTI. In LTE-A CA scenario, Up to 5 UL grants will be received per UE per TTI. According to previous agreement on logical channel prioritization, the sequential or parallel processing of the multiple grants is left to the UE implementation. Considering the multiple grant reception, it is possible that up to 5 RLC PDUs may be generated per TTI. 
The setting of polling operation needs to be discussed when multiple RLC PDUs are generated in the same TTI.

This contribution discusses polling related issues for LTE-A CA scenario. 

2. Discussion
In LTE, the polling setting criteria is checked once per TTI when new RLC PDU is generated. For LTE-A CA scenario, multiple RLC PDUs maybe generated, there are at least two options for polling bit setting:
· Option 1: Polling setting criteria is checked when new RLC PDU is generated. 

· Option 2: Polling setting criteria is checked only once per TTI 
For option 1, no change to current spec is required. The UE performs Polling setting checking for each newly generated RLC PDU. Due to different UL grant process scheme, polling bit will be set in different RLC PDU generated at the same TTI. Considering the value range for pollPDU and pollByte, it is unlikely that there is a situation where criteria for polling setting will be satisfied more than once in a TTI. Even though multiple RLC PDUs are generated per TTI, the option 1 in a practical scenario will only result in at most one polling setting per TTI.

Option 2 is a new operation for CA scenario.  Polling setting criteria is checked only once per TTI based on the total transmitted data payload in all generated new RLC PDUs in the same TTI. If the above mentioned criteria is satisfied, polling is set. Otherwise no polling is transmitted in this TTI. An example of required modification to RLC specification is shown below. 
----------------------------------------------------------------------------------------------------------------------

For each TTI with at least one new AMD PDU allocated,  the transmitting side of an AM RLC entity shall:
- increment PDU_WITHOUT_POLL by the total number of RLC PDUs allcoated for this entity;

- increment BYTE_WITHOUT_POLL by every new byte of Data field element that it maps to the Data field of all generated RLC PDUs;

- if PDU_WITHOUT_POLL >= pollPDU; or

- if BYTE_WITHOUT_POLL >= pollByte;

- include a poll in the RLC data PDU as described below.
-----------------------------------------------------------------------------------------------------------------------------
There are two possibilities for the selection of the RLC PDU on setting the Polling bit: randomly select one new RLC PDU for polling bit set or select the one with largest RLC PDU SN for Polling bit setting. Either Scheme 1 or 2 does not bring significant advantage over the other, hence the selection could be left to the implementation.

With regard to the Rel-10 operation, we think option 1 is simple and brings a sufficient solution. However, option 1 relies on the fact that polling setting criteria is not satisfied more than once in a TTI based on the value range currently defined for pollPDU and pollByte. If it is required to guarantee that at most one polling bit is transmitted in a TTI, the option 2 will provide a better solution. Note that even option 2 only requires small modification to the specification.
Proposal 1: Discuss the two options for Polling setting in LTE-A CA scenario. Option 1 is sufficient for Rel-10 operation. However, if it is required to guarantee that at most one polling bit is transmitted in a TTI, the option 2 will provide a better solution.
3. Conclusion
This contribution discusses the polling bit setting procedure in CA scenario where multiple RLC PDUs are possible to be generated per TTI. Two possible options for the setting of polling bit are discussed.

· Option 1: Polling setting criteria is checked when new RLC PDU is generated as in Rel-8/9. 

· Option 2: Polling setting criteria is checked only once per TTI 

RAN2 is requested to discuss and agree on the following proposal:

Proposal 1: Discuss the two options for Polling setting in LTE-A CA scenario. Option 1 is sufficient for Rel-10 operation. However, if it is required to guarantee that at most one polling bit is transmitted in a TTI, the option 2 will provide a better solution.
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