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1. Introduction
In past meetings, the use of N-process Stop and Wait (SAW) was decided as MAC level ARQ for “FDD Enhanced Uplink”. Furthermore, Node B controlled scheduling has been studied for introducing this new enhancement function [1]. According to the understanding for rate scheduling and time and rate scheduling proposed so far, multiple UEs are allowed to transmit E-DCH simultaneously. In this contribution, we point out the concern about the capacity of Enhanced Uplink under the current working assumption and propose a scheme to improve it.

2. Discussion and Proposal

2.1 Summary of working assumption decided

In past meetings, the following points were decided:

· The use of N-ch SAW ARQ in MAC

· The use of Node B controlled scheduling

· The scheduler decides the maximum data rate or maximum transmission power for each UE (rate scheduling), and also time duration to transmit (time and rate scheduling)

According to our understanding for working assumption, all UEs, which are allocated channel resource, are allowed to use N processes for transmission.

2.2 The concern about capacity (number of UEs served)

We have a concern that the number of UEs, which can be served simultaneously, becomes small under the current working assumption. According to the working assumption summarized above, there is a case that multiple UEs transmit the E-DCH at the same TTI timing. Figure 1 shows such a case where each UE transmits E-DCH over consecutive TTIs and those timings converge.  After 3 consecutive TTIs transmission, no UEs transmit E-DCH during a period “T1”. The number of processes in this figure, i.e. 3 is just example.

The system capacity depends on the received power level accumulated at the Node B (noise rise). In case of simultaneous transmission by multiple UEs, the level easily reaches the maximum allowed level despite no transmission duration after converged transmission. If the transmission timing is staggered each other like shown in figure 2, the received power level becomes 1/3 compared to the case of figure 1. It should be noted that the received powers of all signals are assumed to be all equal here as an extreme case. Therefore, the capacity in case of figure 2 is three times as big as the one in case of figure 1.
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Figure 1: Simultaneous transmission by multiple UEs
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Figure 2: Staggered transmission by multiple UEs

2.3 The proposal to improve the capacity

We understand that not all UEs can allow this limited use of SAW processes and some UEs desire to use all N-processes for high data rate transmission. Therefore, we propose the scheme as follows.

The number of SAW processes is limited to “1” for specific UEs and the transmission timings of them are staggered. This limitation is applied to the UE which has small amount of data to transmit and/or allows long transmission delay. In other cases, the UE is allowed to use all N-processes.

This proposed scheme brings following beneficial points as well:

· Possibility of sharing DL channelisation code among UEs -> Possibility of signalling ACK/NACK on shared channel

· Reduction of decoding process during one TTI at the Node B

The following two points are needed to discuss hereafter:

· Where the threshold is set to assign 1 or N processes to UEs (How to set the threshold to amount of data and allowed transmission delay)

· How to inform UEs of the number of SAW process (1 or N) and the staggered timing

It should be noted that this proposed scheme is only applied to synchronous or partial asynchronous ARQ because the transmission timing in asynchronous ARQ must be flexible.

3. Conclusion
We proposed to limit the number of SAW process for specific UEs and stagger the transmission timing of them each other. Such a scheme may be applied to UEs which has small amount of data and/or allows long transmission delay. This scheme contributes on reduction of peak noise rise level and then, higher capacity for E-DCH can be expected. Also, some other beneficial points were mentioned. Therefore, we propose to have a mechanism to limit the number of SAW process and discuss further in detail.
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