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Enhancement to Ack/Nack of NPM
1 Introduction

Common RLC Non-persistent mode has been approved to support both MBMS and non-MBMS services [1]. A NPM Transfer Timer was introduced at both the transmitting and receiving RLC endpoints, and at the receiving RLC endpoint, this timer is started when an RLC data block is detected as missing. When the timer expires, the corresponding data block is no longer expected by the receiver and excluded from the Ack/Nack bitmap.
In this document, a solution is discussed to minimize the bitmap size. An additional NPM Feedback Timer is introduced at the receiving RLC endpoint to decide when a missing RLC data block can be excluded from the Ack/Nack bitmap.
2 Problem description
In the Common RLC non-persistent mode, the transmitting RLC endpoint will start a transfer timer for each upper layer PDU being transmitted and shall not (re)transmit any of RLC data blocks corresponding to the PDU whose timer has expired. Similarly, the receiving RLC endpoint will start a transfer timer for each RLC data block detected as missing and will no longer expect to receive the blocks whose timer has expired.  
No attention is paid to the Ack/Nack report procedure up to now, so in the Common RLC non-persistent mode, all data blocks within the window (from V(Q) to V(R)) shall be reported in the Ack/Nack report message. Actually, because of the Round Trip Time (RTT), the receiver may send Ack/Nack bitmap including some missing block(s) which transmitter will not retransmit because the NPM transfer timer corresponding to upper layer PDU(s) has expired. These concerned blocks can be considered as unnecessary to be contained in the bitmap.
There are not any benefits for the receiver to send the bitmap containing those data blocks mentioned above, which will be considered as ACK by transmitter anyway. If those data blocks can be excluded from the bitmap, more missing data blocks which are expected by the receiver and will be retransmitted by transmitter can be contained in the same bitmap, or a smaller bitmap can be obtained, and as a result, more space can be left to other information in the Ack/Nack report message. 
What’s more, with the fast Ack/Nack report supported in the future, the bitmap size discussed in the Latency Enhancement feature can also be reduced. 
3 Solution proposed

A draft figure is given as below for information: 
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Figure 1 RLC non-persistent mode with the new timer proposed
As showed in the figure above, the feedback timer proposed and the transfer timer are started at the same time, when a RLC data block is detected as missing. And the NPM feedback time is considered to be a little longer than the NPM transfer time minus one RTT. For a missing data block, during one RTT time before the transfer timer expires, it is useless for the receiver to return its corresponding status in the bitmap because the time left is not enough for the receiver to send an Ack/Nack message and then receive the retransmitted block. 
The solution proposes that only those missing blocks whose feedback timers are running should be contained in the bitmap. In the figure below, with the solution proposed, only data blocks within the NPM Feedback Time are reported.
With the solution proposed, SSN (starting sequence number) can be set to the BSN which is the oldest missing data block whose feedback timer is running. 
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Figure 2 RLC Receiving Window with the new timer proposed
For the VoIP service, supposing the NPM transfer time equals to 150ms, and RTT equals to 70ms in case of RTTI and FANR, then the NPM feedback time can be a little bigger than 80ms. Then 46.7% (= (150-80)/150) bitmap space can be saved. Considering a shorter NPM transfer time or a longer RTT may be adopted, it is quite possible that more than 50% could be obtained. 
4 Conclusion

For the Common non-persistent mode, the bitmap could be optimized and reduced without any drawbacks. A new timer is introduced to control the missing data blocks’ feedback. 
The value of the proposed timer should be a little longer than NPM transfer time minus a RTT, and if the receiver is the network, the value can be operator specific, but if the receiver is MS, the network needs to inform the MS about the value via the assignment message. 
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During this time, it is useless for the receiver to return the Ack/Nack status of the missing data block.
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A Feedback timer is also started for the missing data block.
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