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1. Introduction
The header overheads of RLC and MAC tend to decrease with the increasing PDU sizes. However, in bad channel conditions the transmission error probability is higher for the bigger RLC PDUs due to the increased number of segments at MAC. In this contribution, we attempt to motivate a mechanism to achieve an optimal balance for the tradeoff.
2. Discussion
As described in [1], there can be four types of L2 overhead: RLC header, RLC padding, MAC header and MAC padding. According to [2], RLC padding overhead can be totally eliminated using the flexible RLC PDU size approach.
Since MAC segmentation of RLC PDUs is byte-aligned, the MAC padding overhead too gets reduced to the number of bits falling outside a byte-boundary. Therefore, both types of padding overhead can be ignored for the purpose of our analysis.
RLC Header Overhead:

The RLC header overhead depends only on the RLC header size and the RLC PDU size. Assuming a RLC header size 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. 
(A) RLC PDU Size > MAC PDU Size

MAC Header Overhead: MAC can segment a big RLC PDU into smaller MAC PDUs. In such cases, the MAC header overhead depends (roughly) only on the MAC header size and the MAC PDU size. Therefore, assuming a MAC header size of 24 bits, the MAC header overhead per MAC payload bit (in %) can be summarized as follows:

	MAC PDU Size
	137
	317
	792
	1742
	3319
	7168
	14411
	25558

	Overhead (in %)
	21.24
	8.19
	3.125
	1.397
	0.728
	0.336
	0.167
	0.094


Table 2: MAC header overhead per MAC Payload bit for different MAC Sizes

It is obvious that the MAC header overhead decreases as the MAC PDU size, and consequently the RLC PDU size (since RLC PDU Size > MAC PDU Size), is increased.
RLC transmission efficiency:  The RLC retransmission probability depends on the residual BLER (RBLER) at MAC and the number of MAC PDUs used for transmitting a single RLC PDU. For the sake of simplicity, we assume that the RLC PDU is segmented into exactly N MAC PDUs.
Then, RLC Retransmission Probability = (1 - (1 – RBLER) ^ N) and, 
RLC transmission efficiency = (1 – Overhead) * (1 – RBLER) ^ N
(B) RLC PDU Size < MAC PDU Size

MAC Header Overhead: MAC concatenates the RLC PDUs into a MAC PDU when the RLC PDU size is smaller than the MAC PDU size. One MAC header is required per concatenated RLC PDU. Therefore, in such cases, the MAC header overhead depends on the number and the size of the RLC PDUs concatenated in a single MAC PDU.
For the sake of simplicity, we assume that exactly M RLC PDUs are concatenated in one MAC PDU, i.e. MAC PDU Size = M * (RLC PDU Size + MAC Header Size). Therefore, assuming a MAC header size of 24 bits, the MAC header overhead per RLC PDU bit (in %) can be summarized as follows:

	RLC PDU Size
	336
	656
	1296
	2576
	5136
	10256
	20496
	40976

	Overhead (in %)
	7.143
	3.658
	1.852
	0.932
	0.467
	0.234
	0.117
	0.058


Table 3: MAC header overhead per RLC PDU bit for different RLC Sizes

The total MAC header overhead per MAC payload bit (in %) shall be M times the value given in the table above. Therefore, going by the above discussion, the optimal balance for the overheads is achieved when the RLC PDU exactly fits in the MAC PDU.
RLC transmission efficiency: Since the RLC PDUs are not segmented by MAC, The RLC retransmission probability shall be equal to the RBLER at MAC. Therefore, we have
RLC transmission efficiency = (1 – Overhead#) * (1 – RBLER)
#As mentioned, the actual value of overhead shall be M times the value shown in the table 3.
3. Proposal
The results from the discussion above are summarized in the figure 1 below for the RBLER value of 1.0%. It can be concluded that a one-to-one mapping between an RLC PDU and a MAC PDU is best suited for the RLC transmission efficiency. Moreover, a bigger RLC PDU size has a detrimental effect on the RLC transmission efficiency in bad channel conditions.
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Figure 1: RLC transmission efficiency for different RLC and MAC Sizes

Therefore, we propose that, to achieve the optimal RLC transmission efficiency, the MAC entity shall determine the maximum RLC PDU size. The RLC entity shall be free to segment the upper layer SDUs into a size smaller than and upto this size. The mechanism for determining the RLC PDU size is FFS. We propose to send a liaison request to RAN3 regarding this issue.
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