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1.  
Introduction

The number of TB sizes needed for E-DCH and the resulting padding has been discussed in previous meetings [1], [2]. These contributions mainly concentrated on the solution with a fixed TB size table as for HS-DSCH. It is clear that the number of needed TB sizes is dependent on how the TB sizes are selected and if the TB sizes are configurable or fixed. In this paper we discuss some alternatives on how to handle the TB sizes for E-DCH and show the resulting padding.

2.
Relation to E-TFC selection


In most earlier contributions it has been assumed that the principle for selecting a TB size is similar as for HS-DSCH. I.e. the smallest TB size possible that still can carry all data that is intended for transmission is selected. In case there is no TB size that fits exactly to the total payload, the closest larger TB size is selected and some padding is included after the payload. In some paper [x] another approach is considered. In case there is no TB size that exactly fits the total payload the closest smaller TB size is selected, which is similar to the TFC selection in R99. However, this alternative approach have some problems:

1. In case the closest smaller payload size is selected this implies that the transmission has to be split into several TTIs, thus increasing the delay. In the example in [1] a TB size table corresponding to 1, 2, 4, 8, 12, 16, 20 … MAC-d PDUs was proposed. In case the payload consists of e.g. 15 MAD-d PDUs, this implies that 3 TTIs are needed for the transmission (12 + 2 +1 PDU per TTI). This cost in delay is significant and should be avoided, especially since an important design criteria for E-DCH is to reduce the delay.

2. If the RAB configuration is not a simple one, the number of potential payload sizes is large. It may therefore not be feasible to have TB sizes that fit exactly to a certain number of MAC-d PDUs, especially considering that the size of the MAC-e header varies depending on the number of MAC-d flows that are multiplexed together. That means that even if the closest TB size smaller than the payload size is selected this TB size will not necessarily be equal to an integer number of MAC-d PDUs (including the MAC-e and MAC-es headers). Thus there will still be padding in this solution.

Based on the two issues above it could be concluded that an HS-DSCH like approach is preferable where the closest TB size larger than the payload size is selected.  

3.
Alternatives for E-DCH TB sizes

It is currently assumed that 7 bits will be available to indicate the E-TFCI resulting in 128 TB size values. It is not yet decided if even 8 bits will be available for E-TFCI, but this issue is not considered further in this document.  An issue that needs to be considered is that the MAC-e header has variable size depending on the number of MAC-d flows or MAC-d PDU sizes that are multiplexed together in a TTI. According to the agreed MAC-e and MAC-es formats each new MAC-d flow, logical channel or MAC-d PDU size adds 18 bits to the header. 

With the above assumptions a number of main alternatives for handling E-DCH TB sizes can be outlined. 

1.  Fixed generic TB size tables

One (or more) fixed TB size table(s) can be specified similar as for HS-DSCH. If the table is generic, i.e. not optimised for any particular RLC PDU size or number of MAC-d flows, the natural choice is to have a logarithmic spacing of the TB sizes since this gives the same amount of relative padding for all TB sizes and minimise the worst case padding. The worst case and average padding and is shown in the table below.

	
	Worst case padding (%)
	Average padding (%)

	Number of E-TFI bits
	2 ms TTI
	10 ms TI
	2 ms TTI
	10 ms TI

	6 bits (64 sizes)
	5.0
	6.4
	2.5
	3.2

	7 bits (128 sizes)
	2.5
	3.2
	1.25
	1.6

	8 bits (256 sizes)
	1.25
	1.6
	0.6
	0.8


Table 1 Padding in percent for different number of E-TFCI bits. Assumed maximum data rate is 4 Mbps for 2 ms TTI and 2 Mbps for 10 ms TTI

It is here assumed that the TB sizes are distributed in the range 320-8000 bit for 2 ms TTI and 320-20000 bit for 10 ms TTI, (i.e. two different tables) resulting in a maximum data rate of 4 Mbit/s for 2 ms TTI and 2 Mbit/s for 10 ms TTI. The average padding is half of the worst case padding. For HS-DSCH the worst case padding for medium to large TB sizes is 1.8 % (average 0.9%). For small TB sizes where linear steps in the TB size is used, the worst case padding for HS-DSCH is 8% (average 4%).

2.  Fixed TB size table optimised for certain assumptions

One solution that has been proposed as an alternative to the generic TB size table(s) is to have a specified table (or several tables) that are optimised for certain assumptions on the configuration (e.g. RLC PDU size and the number of MAC-d flows and whether SRBs are mapped to E-DCH or not). In this way the padding can be reduced for a particular configuration. One thing that should be remembered when optimising the TB size table for a certain configuration (e.g. a given number of MAC-d flows) is however that the overhead gets significantly larger compared to the generic table for other configurations than the one that the TB size table is optimised for. This implies that only having tables optimised for certain configurations is not a feasible option. However, a few tables optimised for common (combinations of) RLC PDU sizes as a complement to the generic tables may be feasible. However, here it needs to be considered that the available UE memory is limited and the total number of tables should be kept as low as possible.

The exact details on how the optimised tables should be designed are not discussed further in this document. However, we don’t question that it is possible to reduce the padding for a few common configurations compared to the generic tables. The complexity and memory requirements however need to be compared with the gain and the frequency of these few common configurations. 

If only a few tables are specified, the remaining configurations would be covered by the generic table (which in any case should be available). This however would mean that the generic table is likely to be used widely anyway and the motivation for the optimised tables decreases.

3.  Configurable TB sizes

One alternative to the fixed specified TB size tables is to have the TB sizes configurable as for R99. From a specification and testing point of view this would not be a big difference compared to fixed table(s) since a default configuration anyway would need to be specified in the test specification. However quite some signalling would be needed: Assuming that a relative coding is used where only the difference between the TB sizes is signalled, approximately 10 bit per TB value is needed which would require around 1280 bit (or 160 octets) which is quite large. If the TB sizes are octet aligned 7 bit per TB size value would be sufficient which would require 896 bit (or 112 octets) in total. This is significantly larger than what is needed for the TFS in R99. 

4.
Conclusion

Under the assumption that (at least) 7 bit will be available for the E-TFCI we feel that the most feasible solution is to specify fixed generic tables, one for 2 ms TTI and one for 10 ms TTI.

In addition it may be considered to have a few (very limited number) tables optimised for certain configurations if this is widely required. It should however be remembered that the optimised tables also require a relatively large testing and standardisation effort. We however don’t see that only using optimised tables could be a feasible solution since many configurations would be inefficient using the optimised tables.

The option with configurable TB sizes increases the amount of RRC signalling significantly and does not seem feasible. Especially since the delays when switching from FACH to DCH already in Rel-5 are rather high, and would be increased further by the increased message sizes needed to signal the E-TFCS.
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� Note that the values differs slightly from the ones presented in [1] since the values in this paper are calculated as the amount of padding relative to the TB size and [1] calculated the padding relative to the payload size.
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