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1. Introduction
During the previous RAN WG2 meeting in Scottsdale (RAN2 #46) it was agreed that there would be four tables to specify the E-DCH transport block sizes corresponding to the four configurations listed below:
· Exponentially distributed, 2ms TTI

· Exponentially distributed, 10ms TTI

· Aligned to 336 bits, 2ms TTI

· Aligned to 336 bits, 10ms TTI

In section 2 of this contribution we describe the generation process for the exponentially distributed tables and in section 3 of this contribution we describe the generation process for the tables which are aligned to 336 bits. All four tables are listed in Appendix A and B.
2. Exponential Distribution
The baseline approach for the exponential distribution was described in [1]. In this section we provide rationales for the methodology we chose and the input parameters of the formula.
The resulting formula and transport block size table is displayed in Appendix A.

2.1. Mix of Uniform and Exponential Distributions

For HSDPA, the full list of transport block sizes is not solely generated from an exponential distribution. Indeed, the first forty HS-DSCH transport block sizes result of a uniform distribution which uses 12 bits as a quantization step. 

As a result the worse case inaccuracy of the exponential distribution comes down to about 1.8% from about 2.1% if an exponential distribution alone had been used. However the worse case inaccuracy of the uniform distribution is about 4%.
We attempted the same approach for the E-DCH transport block sizes by varying the quantization step of the uniform distribution and the number of steps. We then compared the resulting worse inaccuracy for the portion of transport blocks which used the uniform distribution, the remainder of the transport blocks using the exponential distribution and a reference case using an exponential distribution only. The results are shown for 10 and 50 quantization steps in the following two figures.
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Figure 1: Worse case inaccuracy for mixed uniform-exponential distribution and a reference exponential-only distribution, assuming 10 uniform steps.
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Figure 2: Worse case inaccuracy for mixed uniform-exponential distribution and a reference exponential-only distribution, assuming 50 uniform steps.
For both cases shown in Figure 1and Figure 2 we can derive the following points:
· In the 10 uniform steps case, the very small improvement (0.43% for a 19 bits step) in the exponential distribution is offset by a rapidly increasing inaccuracy in the uniform distribution (6% for a 19 bits step).

· In the 50 uniform steps case, the exponential distribution again shows a small improvement for a step value above 14 bits (0.41% for a 19 bits step), and the offset loss from the uniform distribution is lower (0.86% for a 19 bits step). 

Conclusion: Given there are no clear and significant gain values found when mixing uniform and exponential we propose to use an exponential distribution only.
2.2. Input Parameters
In order to create the exponential distribution for the transport block sizes for 2 and 10 ms TTIs we need to decide on the following parameters:

· Lmin value

· Lmax value

· N value

2.2.1. Lmin value

As a starting point in the distribution, we propose to tailor the transport block size to fit a VoIP SID packet because it is the smallest packet that is likely to be frequently transmitted. At the mac-e, a VoIP SID packet will likely consist of the following:
· AMR SID w/ header [3]: 


7 bytes

56 bits
· Compressed UDP/IP header: 

3 bytes

24 bits
· RLC UM Header and LI:


2 bytes

16 bits
· Mac-e header (DDI+N+TSN): 
21/4 bytes

18 bits
· Total:







131/4 bytes 
114 bits

Conclusion: As a round up we propose to use 120 bits as Lmin for both 2 and 10ms TTIs.

2.2.2. Lmax value

As an end point of the distribution we propose to reflect the highest achievable data rate each TTI. Hence we propose to use 11520 bits for the 2ms TTI case (5.76Mbps * 2ms = 11520) and 20000 bits for the 10ms TTI (2.0Mbps * 10ms = 20000).

Conclusion: we propose to use an Lmax of 11520 for 2ms TTI and 20000 for 10ms TTI.
2.2.3. N value

Reserving the first transport block size index for a control packet, we are left with 27-1 = 127 values.

Conclusion: use 127 for N

3. Alignment to PDU sizes
The idea to have an E-DCH transport block size table for payloads that were multiples of the RLC PDU size was described in [1] and [2].
Since the largest transport block size for both TTIs is very different we will treat them in different sections. However, we will first enunciate some policies we will try to apply in both cases.

1. We’ll assume that TB sizes are spaced so as to target 1% average padding overhead (i.e. the increment in TB sizes could be larger than one RLC PDU if the increment represents less than 1% of the total payload). This will not impact the TB size table for the 2ms TTI.
2. We’ll assume that each TB size can be extended by at most 0.5% in order to accommodate additional mac-e headers to enable more multiplexing. This will impact the TB size tables for both TTIs.
3. In order to provision for the possible transmission of DCCH PDUs on the E-DCH and not incur the large overhead described in [2] we will provision for a small number of multiples of 336/2=168 bits TB sizes. This way we will be able to transmit DCCH PDUs as well as data PDUs without incurring too much padding. Note that by choosing 168 bits we will incur a 24 bits padding which leaves some room for increasing the number of stream that can be multiplexed together.
In the following subsections, we will describe the generation of the 336 bits aligned TB sizes for the 2 and 10ms TTIs.

3.1. TB Sizes for 2ms TTI
In the 2ms TTI case, we need to achieve a maximum throughput of 5.76Mbps, which corresponds to a 5.76Mbps*2ms=11520 bits maximum transport block size.
In the 11520 bits available, one can fit a maximum of 34 RLC PDUs, thus the baseline list of transport block sizes aligned with 336 bits PDUs only occupies 34 out of the 127 available indexes.
With a 2ms TTI, the UL can reach a maximum data rate of 5.76Mbps however it has been shown in a previous contribution ([1]) that if we assume a 336 bit PDU, an RLC RTT of 200ms and the maximum RLC window size of 2048, RLC can reach a maximum throughput of 3.275Mbps. This limitation can be mitigated without requiring any standard change by either reducing the RTT or using the 656 bits PDU. In order to optimize the use of the 656 bit PDU, we propose to align some E-DCH transport block sizes to 656 bits as well. With a maximum size of 11520 bits, 17 656-bit PDUs can be transmitted thus an additional 17 indexes out of the 127 are needed.
In addition, we propose to provision for DCCH PDUs, indeed, considering the results of [2] the overhead incurred for the very first sizes is high but it reduces rapidly, thus it does not seem useful to add more than 6 TB sizes which would be aligned with 168 bits.

As a result we need 34(aligned to 336-bit)+17(aligned to 656-bit)+6(aligned to 168-bit)=57 reserved indexes out of the 127. The large quantity of available indexes means we can consider 2 multiplexing options and still have 127-(2*57)=13 available indexes. 

We propose to use the 13 remaining indexes for a third multiplexing option which includes the lower sizes of the 336-bit aligned and the 656-bit aligned up to the point where an additional header represents less than 0.05% of the payload. We propose to not extend this third multiplexing option to the PDU sizes aligned to 168 bits because this size already accommodates room for an extra 18 bits header or an SI. If we discount the un-necessary options which are aligned to a single PDU, we need exactly 13 indexes.

Using these proposals, a list of transport block sizes was generated for the 2ms TTI case:
Table 1: Transport block sizes for 2ms TTI
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One can notice that the resulting sizes occupy exactly 127 indexes however in two occasions, the transport block sizes differ by only 2 or 4 bits (respectively). It seems an overkill to define transport block sizes distant by such a small number of bits hence we propose to eliminate the smaller block size in both cases (690 and 1362 are removed). As a result, only 125 indexes out of the available 127 are utilized.
3.2. TB Sizes for 10ms TTI

In the 2ms TTI case, we need to achieve a maximum rate of 2Mbps, which corresponds to a 2.0Mbps*10ms=20000 bits maximum transport block size.

In the 20000 bits available, one can fit a maximum of 59 RLC PDUs, thus the baseline list of transport block sizes aligned with 336 bits PDUs only occupies 54 out of the 127 available indexes.

The reason why the 59 RLC PDUs fit into the 54 indexes is because after 49 RLC PDUs, incrementing by 2 RLC PDUs represented less than 1% of the total payload.
In the case of the 10ms TTI the maximum UL rate is 2Mbps and can be achieved by RLC using a 336-bit PDU. In addition aligning to 336-bit PDUs already requires 59 indexes thus there is less room available for extra alignments. As a consequence we propose to only align to 336-bit and 168-bit PDUs.
The quantity of available indexes means we could consider 2 different multiplexing options and still have 127-(2*54) = 19 remaining available indexes to provision for the DCCH PDUs. Considering the results of [2], the overhead incurred for the very first sizes is high but it reduces rapidly, thus it does not seem useful to add more than 6 TB sizes which would be aligned with 168 bits. 
With these assumptions in mind, a list of transport block sizes was generated for the 10ms TTI case:

Table 2: Transport Block Sizes for 10ms TTI
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One can notice there are only 120 different sizes defined instead of the available 127.
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5. Appendix A

The formula used to determine TB sizes consisted in using the formula:
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· N = 127 for both cases
· Lmin=120 for both cases
· Lmax=11520 for 2ms TTI and 20000 for 10ms TTI
The tables follow:
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6. Appendix B

The TB size table for the 2ms TTI is the following:
Table 3: TB Sizes for 2ms TTI
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The TB size table for the 10ms TTI is the following:

Table 4: TB Sizes for 10ms TTI
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