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1 Introduction

In this contribution, smaller transport block sizes are proposed for Enhanced Dedicated transport Channel (E-DCH).
2 Discussion
The current Medium Access Control (MAC) specification defines tables for the mapping between E-DCH Transport Format Combination Indicator (E-TFCI) and the corresponding transport block size ‎[1]. Some of the tables are optimized for fixed L2 Protocol Data Unit (PDU) sizes, whereas the rest of them are computed from exponential series. Since the Rel-8 uplink makes use of Improved L2, i.e. flexible Radio Link Control (RLC) PDU sizes and MAC segmentation, this contribution discusses only these non-optimized tables. 
2.1 Problem definition
Apart from the 18 bits Scheduling Information (SI) transport block, the smallest block size for carrying data is currently 120 bits. For 2 ms transmission time interval (TTI), the smallest block size gives a minimum bit rate of 60 kbps, which is roughly an order of magnitude more than is required for typical low bit rate services such as voice (12.56 kbps) and Signalling Radio Bearer (SRB) (3.6 kbps). Since the transmission of large blocks is typically more vulnerable to errors than the transmissions of small blocks, it is difficult to ensure similar coverage for low bit rate (i.e. less than 60 kbps) services as legacy radio interfaces (e.g. R99), unless a large number of retransmissions are used. 
Although retransmissions can usually alleviate coverage problems, the number of retransmissions (per user) cannot be arbitrarily large. In general, excessively large number of retransmissions is impractical from the following reasons.
· The requirements on the base stations resources become strong, which translates into a high cost

· The probability of NACK-to-ACK errors increases and thereby the radio link becomes unreliable

· Delay increases, which is undesirable for real-time services such as voice 
In other words, it can be motivated that the coverage problem is not solely resolved by using retransmissions, e.g. it is not sensible to support SRBs by sending multiple 120 bits transport blocks and retransmitting every one of them 15-20 times.
2.2 Proposed solution
In this contribution, it is proposed to use a smaller transport block size than 120 bits for low bit rate services. The smallest possible transport block size that could be used is 40 bits because it is the smallest possible data block size the channel coding is able to handle ‎[2]. For 2 ms TTI, this size would provide a minimum bit rate of 20 kbps, which should be enough to convey both the necessary overhead and e.g. SRB or voice (with very low rate). Observe that a comparable coverage with legacy radio interfaces (e.g. R99) still requires several retransmissions in poor coverage areas but the number of retransmissions is very likely much lower than with 120 bits blocks. In order to reduce the impact of this solution on the implementation, it is proposed to change only the smallest size and leave the rest of the tables untouched.
Proposal 1: It is proposed to reduce the smallest transport block size from 120 bits closer to 40 bits as much as possible.
It should be emphasized that this proposal of reducing the block size down to 40 bits requires Improved L2, i.e. MAC segmentation, and therefore it is not relevant for earlier releases than Rel-8.
2.3 Analysis
There are several benefits with the proposed solution, as outlined below.
· Sending multiple TTIs with small transport blocks gives better coverage than a large transport block in one TTI and therefore coverage for low bit rate services is improved
· Reducing the size of the smallest transport block requires only small changes in the standard and thereby implementation impacts are minor as well
· The granularity of the transport block size table(s) is very fine and therefore changing only one size cannot have any observable negative influence on the performance
There is also a downside with the solution because the relative overhead for small transport blocks is higher than for large blocks. It can be motivated that the impact of this downside is insignificant from the following reasons.
· Large overhead is acceptable for short periods of time if it avoids dropping the connection
· Overhead does not matter that much for SRBs because they transfer data very rarely 
· It is unlikely to find a large number of terminals simultaneously in such conditions where they all would need the proposed (smallest) transport block size with large overhead 
3 Conclusions
It is proposed that RAN WG2 agrees to reduce the current smallest transport block size from 120 bits closer to 40 bits as much as possible.
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