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Discussion and Decision

1
Introduction
As already discussed in [1], there can be many candidates of RLC header structures. Since the optimal RLC header structure could be different depending on the service types and SDU sizes, this contribution discusses how the RLC header should be optimized and designed. The first issue is the header structure for resegmentation. Based on the detailed requirements for resegmentation, which have been agreed last year, we further discuss how the header overhead should be evaluated. The second issue is on which point, the header structure should be optimized. Instead of the UM/AM distinction, we propose to focus on the use of VoIP-like service when optimizing the header structure. 
2 Resegmentation

In RAN2#56, following decisions were made regarding the RLC resegmentation:

· RLC SN and PDCP SN will be kept separate for the design phase; the possibility to further optimise this by re-using the same SN field (compressed overall PDCP + RLC header) will be studied at a later phase as an optimisation

· RLC SN will number RLC PDUs

· A number of re-segmentations > 1 shall be supported.
These decisions are a good starting point, but further decisions are necessary to reach stage-2 level maturity for the resegmentation. To this aim we discuss some of the criterias to be used in further evaluation of the different alternatives.

When considering the PDU structure overhead, the main emphasis should be on minimizing the overhead in most typical cases. As RLC retransmissions are expected to be relatively rare, the optimization of the first transmission overhead should be the main concern. Only if the first transmission overheads are equal, the overhead calculations of the retransmitted PDU should be considered. 

Conclusion 1: When evaluating RLC overhead, the overhead in first transmission should be the main concern. Only if the first transmission overhead is equal, overhead calculations of the retransmitted PDU should be considered.
One of the next decision points in RAN2 could be the details of the resegmentation header. There have been several proposals under discussion. At least offset relative to the original PDU and a sub-sequence number enumerating the segments of the original PDU have been discussed [1]. 

These alternatives should be evaluated e.g. from complexity and protocol overhead point of view. As a starting point, some initial observations can be made. First of all, according to the analysis in [1] offset-based method and sub-SN based method have equal overhead in the first transmission. The amount of overhead after one or more resegmentations is not fully analyzed in [1], but it could be expected that the overhead penalty for offset approach would be larger after the first resegmentation as the offset field needs to be large enough to point the octet at the end of the PDU, that is log2(max # of octets in original PDU), while for the subSN field it is sufficient to have length log2(max # of segments for original PDU). As the number of resegmentation increases, the overhead by sub-sequence number is expected to increase as more levels of sub-sequence numbers are needed. Thus the overhead difference between offset and sub-sequence number approach is expected to reduce (after some point possibly even invert) in subsequent retransmissions. Still, Sub-SN approarch has a slight advantage as the overhead after first resegmentation should be considered more important than the overhead after subsequent resegmentations, which are expected to occur much more seldom. From the implementation point of view, the implementation complexity of bookkeeping might be slightly more complex for offset based solution.
It should be emphasized that these are just initial observations aimed to start the discussion and that the overhead and implementation complexity of the two approaches should be analysed further for each proposed scheme.

3
RLC Header Structure for Different Modes
In the current header overhead discussions (e.g. in [1]) the evaluation is based on relatively large “typical SDUs” of 1500 octets. However, further optimizations can be achieved for services such as VoIP, if the specific nature of the packet characteristics is taken into account.
In [1] the calculations for the amount of bits needed for the length field assume 1500 octet SDU and thus result in ceil(log2(1500)) = 11 bits to be used for length field. However, for VoIP and other similar services with typically small packets this is clearly more than needed. For VoIP, even 8 bits would give packet lengths upto 256 octets which is more than enough. Thus there is a possibility to reduce the RLC header for VoIP and other similar services by reducing the size of the length field to 8 bits or even less. Further size reduction can be achieved by utilizing the knowledge of the VoIP characteristics. For instance, VoIP frames are usually relatively small, segmentation is not often needed. No polling bit is needed either, because acknowledgements are not used in the absence of retransmissions.
Conclusion 2: One should reduce the overhead experienced by VoIP by taking into account special characteristics of VoIP. 
In order to optimize the RLC header size for VoIP e.g. by reducing the size of the length field, the RLC header used for VoIP needs to be different from that used for services with typical SDU length of 1500 octets. One way to realize this is to optimize the UM-mode headers for VoIP-like services with short SDU size and no retransmissions. But this would be a slight redefinition of UM-mode as this type of UM-mode would no longer be used by services that produce longer SDUs. Such redefinition should be avoided if possible to avoid confusion.
Thus, for the header structure optimzation, the following two header structures should be considered instead of the UM and AM separation. One is the header structure allowing retransmissions (that includs the polling bit) and longer SDUs. It would be used for both AM services that require retransmissions, and UM services that produce longer SDUs but do not require retransmissions. The important thing is that the overhead increase by using the same header structure for these services is not expected to be significant. The other header structure is then optimized for VoIP-like services with short SDU size and no retransmissions.
If these two RLC header structures are agreed, two new RLC modes, which are RLC long mode (LM) and short mode (SM), can be proposed for them, respectively. The conventional AM and UM can be omitted for simplicity because AM corresponds to LM with maximum transmission number > 1, and UM corresponds to LM with maximum transmission number = 1 and SM. RLC Transparent mode (TM) would still be used for special purposes such as delivery of BCCH, PCCH and MBMS in SFN-mode.
Conclusion 3: RLC header optimization should be considered for VoIP-like services that use short SDU sizes and no RLC retransimssions. No specific optimization for UM is necessary. 

Conclusion 4: In accordance to the introduction of two RLC header structures, two new RLC modes can be considered instead of AM and UM: RLC long mode (LM) and RLC short mode (SM). RLC transparent mode (TM) would be used for special purposes such as delivery of RRC connection request, BCCH, PCCH and MBMS in SFN-mode.
4
Conclusions
It is proposed that the above conclusions are discussed and if agreed, adopted as working assumptions.
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