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1.
Introduction
This document outlines the different proposals introduced for defining the set of TB sizes used with HS-DSCH and tries to summarize their relative advantages and disadvantages and proposes alternative ways forward.

2.
Summary of possible

2.1
Use of 64 transport block sizes

The use of 64 transport block sizes is a natural selection given that we currently have allocated 6 bits for the purpose of signalling this information. It also has the advantage that the set of transport block sizes is small enough that keeping it in a table at the UE is straightforward.

We see the following alternatives:

Predefined TB sizes defined based on uniform distribution in the log domain

This solution was proposed in [2]. The set of TBs is essentially a scaled down version of what is proposed in [1]. The transport block sizes are selected to span the entire range of payloads that could be transmitted using HSDPA, at constant steps in the log domain. This construction method has the advantage of minimizing the worse case padding across the entire operating range.

Summary:

· Minimizes the worse case padding across the entire range and therefore does not benefit users in some locations relative to others.
· Does not make any assumptions about the RLC PDU size.
· Results in an average padding of 3.85% and a maximum padding of 7.7%.
Predefined TB sizes defined based on example 1 in [3]

Document [3] shows that it is possible by selecting the RLC PDU size(s) and the Transport Block size set in a coordinated fashion to achieve very low padding rates using a very small number of TB sizes. The claim is that the only constraint on the selection of RLC PDU size is the size of the higher layer SDUs, which only impose the order of magnitude of the PDU size rather than its exact value.

Summary:

· Minimizes the padding when the RLC PDU size is selected appropriately. In that case it results in an average padding of 1.2% and a maximum padding of 6.3% for PDU sizes of 256 bits.

· Gives reasonable results when using arbitrary RLC PDU sizes. In that case it results in an average padding of 3.4% and a worse case padding of 36% (11% for any payload larger than 500 bits).

Configurable TB sizes

Document [3] shows that it is possible by selecting the RLC PDU size(s) and the Transport Block size set in a coordinated fashion to achieve very low padding rates using a very small number of TB sizes. Selecting a predefined set of payload sizes results in needing to constrain the selection of RLC PDU size in order to obtain reasonable padding rates. Another possibility is to allow the network to configure these 64 TB sizes based on the RLC PDU size that it selected in order to minimize padding. Since the maximum payload size is 28kbits, 15 bits would be enough to signal each TB size. Therefore, the entire table would be less than 128 bytes and would only need to be signalled to the mobile at the beginning of the connection or upon RLC re-configurations. On the network side, this table would have to be communicated to the new serving Node-B every time there is a HS-PDSCH handover. Considering the size of this table compared to the R’99 TFCS however, this does not seem to be a big deal.

Summary:

· Does not constrain the selection of the RLC PDU size.

· Allows reducing the amount of padding by matching the Transport block sizes to the payload sizes expected.

· Requires additional signalling over the air and on Iub.

2.2
Use of more than 64 TB sizes

Having a TB size set with more than 64 sizes means that with the field size currently allocated (6 bits), it would not be possible to signal all the entries in the table. In order to circumvent this problem, it is possible to use the number of codes as a means of selecting a subset of the TB size set that give “reasonable” coding rates. This mechanism works fine for the initial transmission. Indeed, at that point, the TB size can be selected arbitrarily and the amount of energy already accumulated at the receiver is 0. The problem arises during re-transmissions. Because control channel transmissions can be missed (RAN2 requirement for this is 1e-2), it is not possible to rely on the very first control channel transmission to convey the TB size to the mobile. Therefore, it is necessary to be able to indicate the same TB size on the re-transmissions also. If however the number of available or required (based on the assumption that the first transmission was received) codes has changed, it may not be possible to indicate the same payload size resulting in needing to either abandon the transmission or waste resources depending on the case.

Therefore, there are two alternatives:

· Increase the number of bits sent on the control channel to convey the TB size.

· Take the hit in terms of waste of resources and number of abandoned re-transmissions.

As far as the actual TB size set alternatives that use more than 64 TB sizes, we see the following:

Predefined TB sizes defined based on uniform distribution in the log domain

This solution is proposed by [1]. It consists in defining a set of 256 different TB sizes uniformly distributed in the log domain and spanning the entire range of payloads that could be transmitted using HSDPA.

Summary:

· Minimizes the worse case padding across the entire range and therefore does not benefit users in some locations relative to others.
· Does not make any assumptions about the RLC PDU size.
· Results in an average padding of 0.9% and a maximum padding of 1.8%.
· Too big to hold in a table, too complex to compute on the fly.
Predefined TB sizes defined based on example 3 in [3]

This solution is an expansion on the proposal described above. The main difference is that the larger number of TB sizes allows to reduce the padding incurred for small RLC PDU sizes or when arbitrary PDU sizes are used.

· Simple to compute on the fly if too big to hold in table.

· Minimizes the padding when the RLC PDU size is selected appropriately. In that case it results in 0% padding for PDU sizes of 256 bits.

· Gives reasonable results when using arbitrary RLC PDU sizes. In that case it results in an average padding of 0.9% and a worse case padding of 8.6% (3% for any payload larger than 500 bits).

3.
Proposal

There are a few of decisions that need to be made by the group. The first is whether we consider that it is necessary to signal the TB size independently of the number of codes. Based on the issues raised in section 2.2, we conclude that this is highly desirable. Therefore, it is necessary to be able to signal the entire set using the TB size field. In order to achieve this we can either limit the TB size set to 64, or we can expand this field. 

If it is decided to not expand this field, the only alternative that gives decent padding performance is the one described in example 1 of [3].
Since however, it appears that expanding this field is not particularly costly (see [4]), we would propose to expand it by either 1 or 2 bits. At that point, it is possible to either select the set proposed by [1] or the set proposed by example 2 or 3 of [3]. Both give good performance with arbitrary RLC PDU sizes (though the first allows for a more even distribution of the waste across the TB sizes), but the second allows to essentially not having any padding at all when selecting the RLC PDU size appropriately and it gives a simple mechanism for generating the TB sizes on the fly, rather than having to store them.

We would therefore propose to extend the TB size field transmitted on part 2 of the HS-SCCH and to adopt the solution described in Example 3 of [3].
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