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Introduction

RLC segmentation according to the TB size is basically adopted by RAN2. In some cases, there may be disadvantageous of this scheme.
In this contribution, the disadvantage of current scheme is analyzed; a method to compensate for this drawback is addressed. The main idea is to add one or a set of maximum RLC PDU size restrictions for RLC segmentation. In addition, consideration on reducing resegmentation probabilities by scheduling decision is put forward for discussion. The methods proposed in this document do not collide with currently available RLC segmentation/concatenation/resegmentation proposals.
Discussion
If RLC segmentation/concatenation solely relies on the scheduled TB size, the created RLC PDU size may be very big in the case of good radio conditions. For these big RLC PDUs, retransmission at outer ARQ level will consume more radio resources. Furthermore, the probability of resegmentation will be higher than that of smaller RLC PDUs if the radio conditions become worse than that of initial transmission, which will bring about more header overhead and processing overhead. In [1], though retransmission is based on RLC segment, all RLC segments in the missing RLC PDU still need to be retransmitted. So it can not reduce the actual radio resource consumption.
If the maximum RLC PDU size is restricted, the overall overhead and radio resource consumption for retransmission will be reduced. The size restriction can be configured (semi)statically or dynamically, i.e. one size or according to QoS or actual radio conditions.
When the scheduled TB size is larger than the maximum RLC PDU size restriction, RLC SDU is segmented /concatenated according to the maximum RLC PDU size; otherwise RLC SDU is segmented /concatenated according to the TB size. For the former case, the RLC PDU (MAC SDU) will be multiplexed with other RLC PDUs (MAC SDUs) or padded with redundant bits to create the scheduled sized TB in MAC layer.

It should be noted that to add the maximum RLC PDU size restriction will also bring about some complexity and disadvantages, as can be foreseen that: the MAC scheduler may frequently select TB sizes greater than the maximum RLC PDU size restriction when radio conditions are good. Then the RLC SDU will be segmented /concatenated according to the maximum RLC PDU size, multiplexing with other MAC SDUs or padding has to be performed to adapt to the actual TB size in MAC layer, which will cause extra overhead.
A solution to the above situation is to let the MAC scheduler adjust radio resource allocation to select TB sizes no greater than the maximum RLC PDU size restriction in a certain range. If the scheduling adjustments may cause degradation to the overall performance, TB size greater than the maximum RLC PDU size restriction should be selected.
1.1 RLC Segmentation/concatenation
With the maximum RLC PDU size restrictions, the RLC segmentation /concatenation can be depicted as figure 1:
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figure 1: RLC segmentation/concatenation
1.2 RLC Resegmentation
Resegmentation may occur frequently according to the scheduled TB size if resource allocation is determined without considering the original RLC PDU size when radio conditions become worse for RLC PDU retransmissions. The scheduler should be able to adjust some factors to a certain extent to adapt for the original RLC PDU retransmission, i.e. allocating more radio resources to the retransmitted RLC PDU. If radio resources can not satisfy the original RLC PDU retransmission, say, the overhead for scheduling adjustments is heavier than that of resegmentation, or the scheduling adjustments may cause degradation to the overall performance; resegmentation would have to be performed. Whether resegmentation is performed or not is determined by the scheduling decisions. Trade off would be made by weighing the overhead between resegmentation and radio resource allocation adjustments and considering the overall performance impact. 

On the other hand, segmentation can be always performed according to the current size of the TB, regardless of what it was in the previous transmission if methods proposed in [1] are adopted. The intention of this subclause is to provide an alternative solution.
Conclusion
It is proposed that:
1) Maximum RLC PDU size restrictions should be set for RLC segmentation/concatenation. 
   When the scheduled TB size is larger than the maximum RLC PDU size restriction, RLC SDU is segmented /concatenated according to the maximum RLC PDU size; otherwise RLC SDU is segmented /concatenated according to the TB size.

Optionally:

2) MAC scheduler can intentionally select TB sizes no greater than the maximum RLC PDU size for initial transmission provided that no overall performance degradation would be caused.

3) MAC scheduler can intentionally adjust resource allocation schemes to a certain extent to adapt for the original RLC PDU retransmission provided that no overall performance degradation would be caused.
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