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1. Introduction
In RAN1 #33 meeting, Node B scheduling with a scheduling weight was introduced as a possible scheduling method for E-DCH in SHO. In this paper, the proposed scheme is summarized briefly and the preliminary simulation results are presented to investigate the possible gain.  

2. Node B scheduling with a scheduling weight
In SHO, one possible approach of Node B controlled scheduling is to simply select one cell in a active set as a scheduling entity for a UE.  This solution has several advantages over the multiple-cell scheduling e.g. smaller downlink signaling load, reduced processing in the scheduler and reduced UE processing. However, the accuracy of the uplink RoT control may not be sufficient compared with the multiple-cell scheduling since there’s no coordination on the scheduling among the cells in SHO. 

As introduced in previous Tdoc [1], an improvement of the RoT control accuracy can be achieved by making good use of information obtained from coordination among the cells in SHO, even for the case of scheduling by one cell in SHO. One possibility is to apply a scheduling weight to the scheduling of the UEs in SHO. In this scheme, RNC decides the scheduling weight for each UE in SHO state and informs the scheduling cell of this weight. Then, the scheduling cell can use the weight values in the scheduling, for example, by reflecting the weight values in the decision of the transmission power/rate or scheduling priority of each UE.

RNC may decides the scheduling weight for each UE considering, for example,  relative path-gains among the active set cells or uplink RoT statistics of the active set cells. In this way, the variation of the uplink interference by the neighbour cells can be controlled based on the RNC information and more precise control on the uplink RoT can be achieved.

3. Simulation results
A preliminary-level system simulation was performed to investigate the possible gain from the scheduling weight. In the simulation, time and rate scheduling method [2] was considered as a basic Node B scheduling method for convenience’s sake. Time and rate scheduling (T-R) with and without scheduling weight were considered. For the case of using scheduling weight, two possible implementations were considered. One is to use the weight in the decision of the transmission power of each UE (T-R/w-power) and the other is to use the weight in the decision of the scheduling priority of each UE (T-R/w-priority).

The weight value for a UE in SHO was decided as a relative path-gain to the scheduling cell compared to the path-gain(s) to the non-scheduling cell(s) in the active set. That is, if the path-gains from a UE to the 
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This simulation doesn’t consider the discrete transmission rate and it is assumed that the Node B scheduling assigns transmission power to each UE. It is also assumed that UEs always transmits with assigned power, which means a full buffer state of UE. Hence, the throughput performance is not considered but only RoT characteristic results are shown. More detailed simulation parameters are shown in Table 1.

Figure 1 shows the standard deviation results of the uplink RoT for time and rate scheduling with/without scheduling weight. Figure 1 shows that the average RoT approaches closer to the RoT threshold and the standard deviation of RoT is smaller with the scheduling weight, so that, more precise uplink RoT control is achievable by use of scheduling weight. The gain is larger with the method of T-R/w-priority than with the method of T-R/w-power. It should be noted that more optimization of each scheme and the performance with the fast TFCS restriction control is F.F.S.
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(a) RoT Threshold vs. RoT Average, UE=30
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(b) RoT Standard Deviation, UE=30
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Figure 1. Uplink RoT performance with/without scheduling weight

Table 1. Simulation parameters

	Cell layout
	19 Node Bs with 3 sectors, wrap-around

	Cell site distance
	1000 m

	Channel environment
	long term shadowing only (no short-term fading)

	E-DCH TTI and timing
	2 ms, asynchronous between UEs

	DPDCH/DPCCH
	not considered

	UE maximum Tx power
	21 dBm

	Background noise
	-102.9 dBm

	Number of UEs per sector
	30

	Active set size
	maximum 3

	Window_add for SHO
	4 dB

	Simulation warm up time
	3 s

	Simulation time
	30 s


3. Conclusions
The RoT performance results of Node B scheduling were shown by a preliminary system simulation. It was shown that more precise RoT control can be possible by use of the scheduling weight in SHO. It is proposed to include the attached text in the E-DCH TR and to consider the method of Node B scheduling with scheduling weight in SHO as a technology for further study.
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--------------------- Start of text proposal --------------------------------------

7.1.3 
Scheduling in Soft Handover
When more than one Node B control the cells present in the UE active set, there are several alternatives as to the location of the scheduling entity which controls the UE. Possible solutions are:

· The Node B controlling the best downlink cell (as defined by RRC for DSCH/HS-DSCH operation) is identified as the sole scheduling entity.
· The Node B controlling the best uplink cell (the meaning of best uplink cell would have to be defined precisely) is identified as the sole scheduling entity for the UE. 

· All Node Bs controlling one or more cells in the UE active set are identified as valid scheduling entities. This approach requires an additional decision procedure in the UE when the UE receives the scheduling assignments from multiple Node Bs.

If one Node B is identified as the sole scheduling entity, scheduling without coordination between neighbour cells may cause an uncontrollable variation of the RoT in a cell by the neighbour cells. It is possible FFS to use the information from RNC in scheduling of the UEs in soft handover, for example, based on a scheduling weight for each UE informed by RNC to Node B.
If multiple Node Bs are identified as valid controlling entities, a UE in a SHO region may receive different scheduling assignments from multiple Node Bs and hence UE operation upon receiving the scheduling assignments should be defined. Possible UE operations are as follows:

· UE chooses the scheduling assignment from the ones indicated by the controlling Node Bs. For example, either the best scheduling assignment or the worst one can be chosen.

· UE combines the scheduling assignments from the controlling Node Bs based on a certain algorithm. For example, UE generates a single scheduling assignment by applying weighting factor (determined by the network) to each scheduling assignment. 

Various options have to be considered in terms of system performance in particular in presence of link imbalance and in terms of overall system complexity. Reliability of downlink signalling in soft handover, e.g., the scheduling assignment(s) from the controlling Node B(s), should be taken into account in further evaluation.

If the Node B controlled scheduling in soft handover is not seen as feasible, then one possibility would be to turn off the Node B controlled E-DCH scheduling in soft handover.

--------------------- End of text proposal --------------------------------------
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