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Discussion/Decision
1 Introduction

The size of RLC SN should be large enough to cover the maximum number of outstanding PDUs, which is a funtion of ARQ RTT and data rate. In UMTS where ARQ RTT is relatively long and data rate is not that high 12 bit SN is used, which is in the later release argued as not enough. The data rate will be much higher but the ARQ RTT will be shorter in LTE, and the required size of RLC SN has been estimated between 8 ~ 15 bit by manay companies. Considering that RLC PDU could be as small as 100 bit in bad radio condition, RLC SN in that range seems too big. 
This contribution proposes a simple mechanism to have different RLC SN size for the initial transmission and retransmisssions, to have less overhead for the RLC PDUs transmitted first time.  

2 Discussion
It has been overlooked that the requirement for RLC SN size is different depending on whether a RLC PDU is transmitted first time or is retransmitted. In the first transmission, the RLC SN is always incrementing by 1 and never go back except in warparound point thus the requirement is just to cover the any possible consecutive loss. Provided that RLC SN is n bit, ambiguity to the SN of the first transmitted PDUs happens only when 2n consecutive PDUs are lost. On the other hands in the retransmission, the RLC SN should cover the maximum number of outstanding PDUs, which is the conventional requirement. 
Then the idea is to use short SN, which covers the the worst case consecutive loss, for the PDUs transmitted first time and to use full SN for the PDUs retransmitted. It is necessary to indicate in PDU header whether this is the first transmission or the retransmission, and we believe this additional 1 bit overhead is justified comparing to the gain it brings.
Followins are brief description on the transmitter/receiver operation.

· For the PDUs to be transmitted first time, the RLC transmitter set 1 bit flag, use the short SN which is predefined number of LSBs of the full SN, and send the RLC PDU to the receiver.

· For the PDUs to be retransmitted, the RLC transmitter unset 1 bit flag, use the full SN, and send the RLC PDU to the receiver.

· When receiver get a RLC PDU from the lower layer, it checks the flag. 
· If it is the first transmission, receiver reconstruct the full SN by using the received short SN, and place it in the proper place in the reception buffer. For retransmitted PDUs, there is no additional operation required.

The RLC PDU header format in accordance with this feature is in [1].
3 Proposal
It is proposed to discuss the feature, and agree to the basic concept of short SN for the first transmission.  
Reference
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