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1. Introduction
It has been agreed in RAN2 that the RLC header will contain the Sequence Number field (SN), Length Indicator field (LI), and Segment Offset (SO) field (for resegmented RLC PDUs), among other fields. This contribution estimates the actual sizes of these fields and shows the amount of gain if optimization is performed. It is assumed that PDCP SN is not reused as the RLC SN in this contribution.
We propose the following and explain our rational in the next section.
Proposal: The RLC header should support the following two combinations in an efficient manner.

1) 10-bit SN with at least 11-bit LI and at least 11-bit SO

2) 4-bit SN with 6-bit LI and 6-bit SO
2. Discussion

2.1. The SN Field
The SN field is used to label each individual RLC PDU for its first transmission on the HARQ. Assume the following:

· 1 RLC PDU is transmitted for each TTI for a flow

· 2 ARQ transmission and retransmissions

· 4 HARQ transmission and retransmissions

· 50ms scheduling and HARQ delay between retransmissions
The above translates to 400ms RTT. Since RLC supports concatenation of PDCP PDUs, multiple PDCP PDUs can be concatenated into a single RLC PDU in one TTI. Assume we allow only 1 RLC PDU per flow per TTI (in non-MIMO case), there is only one RLC PDU generated per TTI. That means at most 400 RLC PDUs in 400ms, which can be addressed by 9 bits. Now assume we use only half the SN space (i.e., receiver window <= half the SN space) to handle out-of-order delivery by HARQ, then we need 10 bits.

For VoIP packets, let’s assume 150ms one-way delay tolerance over-the-air, which is conservative for SN size computation considering we need to account for delay in the backhaul as well in the VoIP end-to-end delay budget. One packet per 20ms translates to no more than 8 packets per 150ms. That means 3 bits are enough. Similarly if we apply the half SN space rule, 4 bits should be enough. This optimization will yield (10 bits – 4 bits)/240 bits
 = 2.5% capacity gain OTA. For smaller voice packets, the gain is even larger. Clearly, optimization is beneficial.
2.2. The LI Field

The LI field is used to indicate the length of a RLC SDU segment inside a RLC PDU. Its size is definitely bounded by the TB size in the physical layer. However, for the most common cases, we assume 1500-byte IP packets.

To support a 1500-byte IP packet with 1-byte resolution, 11 bits are needed to address the IP packet with 1-byte resolution. However, to be able to handle potentially larger packets in the future (e.g., IPv6 uses 16 bit to indicate its packet size, which equates to ~65.5 kbytes), it is better to add a few bits margin if there is enough space in the header. Alternatively, one could always reduce the resolution of LI (e.g., address the packet in 32-byte blocks as opposed to 1-byte). However, that would require RLC header redesign.

To compute the overhead, let’s assume only the last segment of the IP packet needs the SI field in the RLC PDU header, the overhead is then 11 bits/1500 byte = 0.1%. Similarly, for a 40-byte TCP/ACK, the overhead will be 11b its/40 byte = 3.4%.
For VoIP packets, let’s assume the largest packet is 64 bytes, we will need 6 bits, which coincidentally handles the TCP/ACKs as well. The saving would be (11 bits – 6 bits)/240 bits = 2% in the VoIP case. Again, for smaller voice packets, the gain is even larger. The benefit of optimization is again very clear.
2.3. The SO Field

The SO field is used to indicate the offset (in bytes) of a segment relative to the RLC PDU originally transmitted the first time. Therefore, it should have the same range as LI. Any optimization gain will be similar to that of the LI.
3. Conclusion
In this contribution, we estimated the sizes of the SN, LI, and SO field for some very common cases. We also show the amount of savings offered by optimization.
Proposal: The RLC header should support the following two combinations in an efficient manner.

3) 10-bit SN with at least 11-bit LI and at least 11-bit SO

4) 4-bit SN with 6-bit LI and 6-bit SO





















� 240 bits approximate a full size voice packet
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