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1 Introduction

The basic operation for using E-DCH in CELL_FACH state has been studied as part of the “Enhanced Uplink for Cell_FACH State in FDD” work item. As of RAN#37, a number of general conclusions have been agreed [1] among which:  
· After an initial ramp-up procedure, the UE is assigned E-DCH resources;

· A maximum Transport Block Size is FFS;
· The validity of E-DCH resource is FFS;
· Both 10ms and 2ms TTIs are supported in cell FACH state. 
In a study of cell edge performance, [2] evaluated the maximum transport block size for a cell edge UE in order to match the coverage of a Release 99 RACH. It was also proposed [3] that an upper limit may be imposed in order to limit the interference caused by the cell edge UEs into neighbour cells.
In this contribution we attempt to determine what the upper limit of the transport block size should be if the restriction is applied to all UEs, and to estimate the impact of such a restriction.
2 Transport block size restriction
Unlike the RACH transport channel which has a fixed duration, the duration of the E-DCH transmission is variable depending on the amount of data to be transmitted. As a result, the UE may cause prolonged interference to the neighbour cells depending on its location and transmission power. One solution, proposed in [2], is to limit the transport block size of all UEs using E-DCH in CELL_FACH. 
To determine the transport block size limit that should be applied to the UEs, the following analysis is performed. A large number of UEs are uniformly positioned within a 12-cells system deployment with an inter-site distance of 1 km. Log-normal shadowing is assumed with a standard deviation of 8 dB and an inter-site correlation of 0.5. For each UE, the maximum transmission power to not exceed a certain level of inter-cell interference in any neighboring cell is calculated. The transport block size corresponding to this maximum transmission power is then determined using the link results presented in [2], assuming a residual BLER of 1%. The results are obtained for various allowed levels of inter-cell interference and for both the 2 ms and 10 ms TTI.
Figures 1 and 2 show the cumulative density function (CDF) of the maximum transport block (TB) size permitted in order to limit the interference to a desired percentage of the interference margin. The interference margin is assumed to be 2.3 times the level of the thermal noise, corresponding to a maximum noise rise of 5.2 dB.  The TB sizes shown on the graphs are from the available sizes specified in 25.321.
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Figure 1: CDF of Allowed Transport Block Sizes (2ms TTI)
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Figure 2: CDF of Allowed Transport Block Sizes (10ms TTI)

For a given level of allowed interference, a curve in one of the above Figures shows the distribution of the transport block size that a UE would be allowed to use if the network imposed a different limit for each UE. In case the network applies the same transport block size limit to all UEs, the limit has to be set so that most UEs (say 95%) would not transmit above their allowed transport block size for the maximum allowed interference as shown in Figures 1 and 2. Table 1 shows what the limit should be if 95% of UEs have to not generate more than a maximum level of inter-cell interference.
Table 1: Transport Block Size Limit for 95% of UEs not exceeding the maximum inter-cell interference
	Maximum Inter-Cell Interference allowed
	Maximum Transport Block Size [bits]

(2 ms TTI)
	Maximum Transport Block Size [bits]

(10 ms TTI)

	1%
	N/A (<120)
	N/A (<120)

	5%
	N/A (<120)
	166

	10%
	192
	517


The throughput penalty of imposing the same transport block size limit to all UEs can easily be appreciated by comparing the allowed transport block sizes in Figures 1 and 2 to the limits shown in Table 1. For instance, for the 10 ms TTI and with an interference limit of 10%, half (50%) of all UEs could use a transport block size larger than ~1600 bits, but they would be limited to 166 bits only with a general limit imposed on all UEs. Similar restrictions are observed with the 2 ms TTI.
We conclude from the above analysis that imposing the same transport block size limit to all UEs in the system would result in excessive penalty in the throughput achievable by E-DCH users in Cell_FACH, and that an alternate approach is needed. Such an approach needs to allow different transport block size limits for different UEs.
3 Conclusions
Limiting the transport block size for E-DCH UEs in CELL_FACH is an effective way to control interference into neighbor cells. However, the approach limits the data rate of all UEs (even those not contributing to the neighbour cell interference) which translates into a loss in uplink throughput and the resulting increase of latency to all. This negates some of the benefits of using E-DCH over RACH. 

Consequently we propose that alternative approaches to limit interference power in neigbour cells are considered and studied.
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