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1.
Introduction
The group has already agreed to only support a single Transport Channel and a single Transport Block per TTI for EUL. This means that it is only necessary to indicate the size of the TB instead of the make-up of a full-fledged TFC. The TB size however still needs to be transmitted out of band. 
RAN1 have identified that the amount of information that can be carried on the control channel should be limited to around 10 bits and have ear-marked 5 to 6 of these to be used for the TB size. In this document we review the implications from the point of view of padding.
2.
Background

Case of HSDPA
HSDPA has a very similar multiplexing structure to what is likely to be adopted for EUL. Although the TB size is signalled using only 6 bits, the code and modulation information is also used to identify the set of TB sizes to consider. Indeed, the total number of TB sizes is 254 and would therefore have required 8 bits to signal. For the most part, these 254 sizes were spaced in an exponential fashion, so as to minimize the worse case relative padding. This ensures good performance on arbitrary payload sizes. The number of TB sizes was selected to give a worse case padding of around 2.5%.
Case of EUL
In EUL, there is only one modulation and the set of codes can be identified implicitly based on the transport block sizes. Therefore, the full TB size set needs to be identified by a single field. Despite the fact that we expect lower peak data-rates (peak instantaneous coded symbol throughputs are expected to be 4Mbps for 2ms TTI and 2 or 4Mbps for 10ms TTI), the need to support a longer TTI will likely result in similar TB size dynamic range as in the case of HSDPA. Therefore, in order to obtain the same level of overhead as in the case of HSDPA one would expect to need to use 8 bits.
3.
Analysis/Discussion
The method used for HSDPA to determine TB sizes consisted in using the formula:
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 corresponds to the worse case padding. Note that N is the number of TB sizes used.

Below we provide a table summarizing the overhead expected depending on the peak data-rate, TTI duration and the number of bits allocated to the TB size when using the exponential scheme used for HSDPA to generate the TB sizes.

	TTI (ms)
	Data-rate (Mbps)
	Lmin (bits)
	Lmax (bits)
	TB field bits
	Num TB sizes
	Worse padding (%)
	Average Padding (%)

	2
	4
	200
	8000
	3
	8
	58.58%
	29.29%

	2
	4
	200
	8000
	4
	16
	25.93%
	12.96%

	2
	4
	200
	8000
	5
	32
	12.22%
	6.11%

	2
	4
	200
	8000
	6
	64
	5.93%
	2.97%

	2
	4
	200
	8000
	7
	128
	2.92%
	1.46%

	2
	4
	200
	8000
	8
	256
	1.45%
	0.73%

	2
	4
	200
	8000
	9
	512
	0.72%
	0.36%

	2
	4
	200
	8000
	10
	1024
	0.36%
	0.18%

	10
	2
	200
	20000
	3
	8
	77.83%
	38.91%

	10
	2
	200
	20000
	4
	16
	33.35%
	16.68%

	10
	2
	200
	20000
	5
	32
	15.48%
	7.74%

	10
	2
	200
	20000
	6
	64
	7.46%
	3.73%

	10
	2
	200
	20000
	7
	128
	3.66%
	1.83%

	10
	2
	200
	20000
	8
	256
	1.82%
	0.91%

	10
	2
	200
	20000
	9
	512
	0.90%
	0.45%

	10
	2
	200
	20000
	10
	1024
	0.45%
	0.23%

	10
	4
	200
	40000
	3
	8
	93.92%
	46.96%

	10
	4
	200
	40000
	4
	16
	39.26%
	19.63%

	10
	4
	200
	40000
	5
	32
	18.01%
	9.00%

	10
	4
	200
	40000
	6
	64
	8.63%
	4.32%

	10
	4
	200
	40000
	7
	128
	4.23%
	2.11%

	10
	4
	200
	40000
	8
	256
	2.09%
	1.05%

	10
	4
	200
	40000
	9
	512
	1.04%
	0.52%

	10
	4
	200
	40000
	10
	1024
	0.52%
	0.26%


As can be observed, the overhead with 5 bits of signalling is pretty much prohibitive in all case. Even with 6 bits, the overhead is substantial, but might be deemed acceptable.

It might be possible to do better by optimizing for a specific RLC PDU size. Such optimization could be left up to network vendors if we allow the TB sizes to be re-configured. Given how large the set could be, this is seen as a pretty cumbersome process. Therefore, the only realistic alternative is to optimize for a specific RLC PDU size, e.g. 336 bits. However, whether this could lead to better results actually depends on the multiplexing structure. It is proposed to discuss whether this is an avenue the group is willing to explore.
4.
Conclusion
It is proposed to consider the numbers provided above in light of the plan from RAN1 to dedicate 5 or 6 bits for the purpose of TB size signaling, and to agree on whether to even consider the possibility of optimizing the for a specific PDU size. If this is not an option, we propose to liaise with RAN1 to at least indicate that 5 bits of TB size signaling is not sufficient.
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