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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 the ARQ RTT and the data rate. In UMTS where the ARQ RTT is relatively long and the data rate is not that high 12 bit SN is used, which is in the later release argued as too short. In LTE the data rate will be much higher and the ARQ RTT will be shorter. Considering these, the required size of RLC SN has been estimated between 8 ~ 11 bit. Since RLC PDU could be as small as 100 bit for the UE in the deteriorated condition, RLC SN in such sizes introduces considerable overheads. This contribution proposes a simple mechanism to have the shorter RLC SN for the RLC PDUs transmitted first time to reduce the RLC SN overhead. 
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 the warparound point. Therefore RLC SN for the first transmitted RLC PDUs needs to cover the worst case consecutive loss. With n bit RLC SN, ambiguity arise only when 2n consecutive PDUs are lost. On the other hands the RLC SN should cover the maximum number of outstanding PDUs in the retransmission,, which is the conventional requirement. 
The idea is to use a short SN, which covers the worst case consecutive loss, for the PDUs transmitted first time and to use a 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 additional 1 bit overhead is justified comparing to the gain it brings.
Followings are the 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 the receiver get a RLC PDU from the lower layer, it checks the flag. 
· If it is the first transmission, the receiver reconstructs the full SN by using the received short SN, and place it in the reception buffer. For retransmitted PDUs, there is no additional operation required.

The gain from this optimization would be probably one byte per RLC PDU. When a UE is in a good radio condition with the enough data to send and cell load is not overloaded, saving one byte means nothing. However there are number of cases  where saving one byte is important. For example, UE in bad radio condition in crowded cell would be assigned  with only one or two resource blocks occasionally. Table 1 shows the gain of the scheme in payload size point of view in such cases. Payload size in the table denotes the size of RLC payload, QPSK is assumed, MAC header and CRC is 2 byte and 3 byte respectively. 
	Granted resource
	MCS
	TB size
	Payload Size w/o enhancement
	Payload size with enhancement
	Gain

	1 RB
	QPSK, 1/3
	9 byte
	5 byte
	6 byte
	20 %

	1 RB
	QPSK, 2/3
	21 byte
	17 byte
	18 byte
	5.9 %

	2 RB
	QPSK, 1/3
	21 byte
	17 byte
	18 byte
	5.9 %

	2 RB
	QPSK, 2/3
	45 byte
	41 byte
	42 byte
	2.4 %


Another example is the reverse direction of the FPT file transfer, where TCP ACK is regularly generated. The size of TCP ACK is either 40 byte or 60 byte, and it reduces to less than 10 byte if compressed. Then the expected gain is in the range of 2% to 10% . It is also well known that most packets in the internet is less than 50 byte. Assuming considerable part of them are stand-alone packet, the gain is at least 2 % for those packets. 

In short, the proposed scheme brings considerable gain in the small RLC PDU, and there are many cases where small sized RLC PDU is generated. 
3 Proposal
It is proposed to discuss the feature, and agree to the basic concept of short SN for the first transmission. 
Annex PDU format for short & long RLC SN
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The first bit of the PDU format indicates which RLC PDU format is used. In the first format where the short SN is used, 5 bit RLC SN, 1 bit SI and 1 bit E are comprising the RLC base header. In the second format the next field is D/C bit to denote whether the RLC PDU is the DATA PDU or the CONTROL PDU. 11 bit RLC SN, 1 bit resegmentation indicator, 1 bit SI and 1 bit E are comprising RLC base header. 
One bit SI should be enough for RLC AM mode, where basically all the PDUs are most likely to be correctly received after ARQ retransmissions. As a matter of fact, that the first byte of the payload is the first byte of a RLC SDU is never signaled in UMTS RLC AM, and we don’t see any reason to deviate from that, especially when having two bit SI leads to additional one byte. 
Polling should be indicated via RLC CONTROL SUFI instead of via a specific field in the header. 
Resegmentation sub-header and framing sub-header is aligned with the RAN2’s working assumption. 
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