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1. Introduction
The WI, “Improved L2 for uplink” [1] [2], proposed to introduce a mechanism to efficiently support RLC retransmissions after change in radio conditions in the uplink.

The possible options for the achieving this target are: MAC segmentation and RLC re-segmentation. From the protocol symmetry point of view, it makes sense to have similar approaches in both the directions and MAC segmentation seems to be a natural choice.
2. Discussion
RLC padding overhead can be totally eliminated using the flexible RLC PDU size approach. Since MAC segmentation of RLC PDUs is supposed to be byte-aligned, the MAC padding overhead gets reduced to ~4 bits on an average.
The header overheads of RLC and MAC tend to decrease with the increasing PDU sizes.  For example, assuming a RLC header of 16 bits, the RLC header overhead per RLC payload bit (in %) can be summarized as follows:

	RLC PDU Size
	336
	656
	1296
	2576
	5136
	10256
	20496
	40976

	Overhead (in %)
	5.0
	2.5
	1.25
	0.625
	0.312
	0.156
	0.078
	0.039


Table 1: RLC header overhead per RLC Payload bit for different RLC Sizes

It is obvious that the RLC header overhead decreases as the RLC PDU size is increased. However, the reduction gradually becomes insignificant as one keeps increasing the RLC PDU size. Therefore, RLC PDU sizes greater than, say, 2000 bits do not help much.
Moreover, in bad channel conditions the transmission error probability is higher for the bigger RLC PDUs due to excessive segmentation at MAC. Assuming that the RLC PDU is segmented into exactly N MAC PDUs, for a certain residual BLER (RBLER) at MAC:
RLC Retransmission Probability = (1 - (1 – RBLER) ^ N) and, 

RLC Transmission Efficiency = (1 – Overhead) * (1 – RBLER) ^ N
In good channel conditions, multiple RLC PDUs could be concatenated in a single MAC PDU. In such a scenario, although the RLC transmission error probability is same as RBLER, the total header overhead gets multiplied by the number of RLC PDUs concatenated. Assuming that exactly N RLC PDUs are concatenated in a MAC PDU:

RLC Transmission Efficiency = (1 – Overhead * N) * (1 – RBLER)

The results from the discussion above are summarized in the figure 1 below for the RBLER value of 1.0%.  (Assumed RLC header size = 16 bits, MAC header size = 24 bits.)
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Figure 1: RLC transmission efficiency for different RLC and MAC Sizes
It’s apparent that a bigger RLC PDU size has a detrimental effect on the RLC transmission efficiency in bad to average channel conditions. It can also be argued that a closer to one-to-one mapping between an RLC PDU and a MAC PDU is best suited for the RLC transmission efficiency.
Moreover, RLC PDU sizes less than 160 bits are very inefficient even in bad channel conditions because of their excessive header overheads. In fact, except in extremely bad channel conditions, having RLC PDU size less than 320 bits does not make sense.
3. Proposal
Therefore, we propose the following:

1. MAC segmentation should be used for supporting RLC retransmissions after change in radio conditions.

2. The maximum RLC PDU size should be restricted to avoid excessive segmentation at MAC layer.
3. The minimum RLC PDU size should be restricted to avoid excessive header overheads.
4. The RLC PDU size should be dynamically adapted to maintain a closer to one-to-one mapping between a MAC PDU and an RLC PDU.
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