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1. Introduction

Introducing a flexible size PDU format in RLC AM allows RLC to generate much larger PDUs compared to the fixed size PDUs which are used today. In this contribution we investigate the impact that this possibility has on the polling mechanism.
2. Discussion

2.1. RLC
When RLC creates Protocol Data Units (PDU) they are submitted to the lower layers and buffered until acked by the receiver. In order to synchronize the sliding window in both the receiver and transmitter, various timers and event triggers are defined to control the transmission of poll bits and STATUS PDUs.
For instance the transmitter may Poll at periodic intervals, every time N PDUs are transmitted or whenever the last data in the RLC buffer is transmitted. The receiver may send a STATUS PDU in response to a Poll or autonomously at periodic intervals, every time N PDUs are received or whenever a hole in the received sequence is detected.

Here we focus on the existing RLC procedure which controls the transmission of the poll bit when the transmitter’s buffer is emptied. This mechanism is necessary to avoid RLC deadlocks if the last segment of a burst of data was lost. If polling has been triggered and is not prohibited, the current procedure specifies: 
-
if there is at least one PDU that has been transmitted, has not been discarded and has not yet been acknowledged:

-
if the value of "Configured_Tx_Window_Size" is larger than or equal to "2048":

-
select the AMD PDU with "Sequence Number" equal to VT(S)-1.

-
otherwise if the "Configured_Tx_Window_Size" is less than "2048";

-
select the AMD PDU with "Sequence Number" equal to VT(S)-1; or

-
select an AMD PDU that has not been discarded and has not yet been acknowledged by the peer entity.

-
schedule the selected AMD PDU for retransmission (in order to transmit a poll).
2.2. Polling with L2 improvements
Before the evolutions brought by the L2 improvement WI; RLC used to segment the user data into fixed size PDUs; typically 40 or 80 bytes.  Hence in order to Poll after the transmit buffer is emptied, one PDU of  40 or 80 bytes needs to be re-transmitted with the Poll bit set. Yet this method introduces overheads they are not significant compared to the size of the user’s payload.

With the introduction of variable size RLC PDUs and a new MAC entity (MAC-ehs) responsible for segmenting PDUs, it is expected that RLC PDUs will have much larger sizes. Given the very high throughputs enabled at the physical layer in release 7 the size of RLC PDU may be in excess of 200 bytes.

Without modification of the existing specifications, RLC would need to retransmit this large RLC PDU simply to be able to poll when the transmitter buffer is emptied which is very inefficient. Below we propose a solution in order to poll with minimal overhead.
2.2.1. Polling Strategies

In RAN2#57-bis the proposal was presented and it was commented that if “poll on last PDU” is set and “Timer_Poll” was triggered, the retransmission of the entire RLC PDU is justified. 
This statement is only partly correct since it is also possible that the STATUS PDU was lost. Since a link mapped to a given RLC entity is operated at the same grade of service on both the UL and the DL, the Ack is lost 50% of the time and a very large RLC PDU will need to be retransmitted to solely carry a poll bit.

In addition, in an HSDPA system where the RLC PDUs are buffered at the Node-B and RLC PDUs have flexible, a vast majority of RLC PDUs are the last PDUs. This is equivalent to polling on each PDU which may be not the favoured approach in all networks.

With the L2 improvements and higher data rates of Release 7, it is expected that RLC PDUs will be considerably larger than before Release 7. In this case RLC is not window limited anymore and there is an incentive for reducing the amount of status reporting which is achieved by reducing the amount of polling.
2.3. Polling with a status PDU 
The STATUS PDU is a flexible container for SUFI. Eight SUFIs are defined out of the possible 16 values, with 8 reserved values.

We propose to use one reserved value to define a new SUFI in order to convey the poll command. A possible format for the Poll SUFI is as pictured below.

	Type = Poll


Figure 1: The poll field in a STATUS PDU
When in need to poll the transmitter can create a STATUS PDU containing a poll SUFI. The STATUS PDU containing the POLL SUFI can optionally contain the highest sequence number transmitted to maximize the information available at the receiver; in this case the format of the new SUFI is pictured as below:
	Type = Poll

	SN = VT(S)


Figure 2: The poll and VT(S) field in a STATUS PDU
3. Conclusion

In this contribution we identified an issue with the current poll procedure if large RLC PDUs are generated. A simple solution was proposed. A CR can be produced if the solution is agreeable to the group.
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