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1. Introduction

Node-B controlled scheduling to control RoT variation in base station is studied in [1-4]. The main task of E-DCH scheduling is to control RoT variation to be near to a proper target RoT and also avoid RoT to be excessive higher than an upper bound, say RoT threshold.
This document discuss 
- cell load imbalance case in SHO
- the comparison between absolute RoT information method and the method to inform margin to target RoT
- minimum TFC selection in SHO may be problem.

2. Scheduling method in SHO
2.1 Cell load imbalance case in SHO
Cell load imbalance represents the case that uplink traffics in adjacent cells are different from each other, and have imbalanced distribution. Cell load imbalance is shown in Figure 1. Traffic in cell 1 is heavier than that of cell 2, leading to RoT in cell 1 is bigger than that of cell 2. In this case interference is concentrated in cell 1 while is low in cell 2.
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Figure 1 Cell load imbalance demonstration figure
2.2 RoT status broadcasting

The most natural solution for load imbalance is to control cell coverage itself by changing CPICH power, i.e. cell breathing. But this impacts both R99 UE and E-DCH UEs. Whether separation is necessary is another discussion point but in this document, we discuss separate controlling method. Among several possibilities, to broadcast RoT related status information is one approach for E-DCH UEs to know that cell interference situation, and to decide its TFC. This approach is useful especially for UE in SHO to decide which TFC should select when receiving scheduling assignments from multiple Node Bs in active set.
Node B broadcasts RoT in its cell is shown in Figure 2.
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Figure 2  Node B broadcasts RoT status in its cell

There are two approaches for RoT status broadcasting, i.e. absolute RoT and relative RoT:
Method 1: RoT value itself is broadcasted. Target RoT is known by UEs in advance by upper layer signalling. UE calculate the difference of real RoT and target RoT by themselves and find out if the load in the cell is overloaded or not. The example is shown in table 1 e.g. 3 bits can represent 8 steps of RoT interference level.
Method 2: Node B measures real RoT and calculate the difference of real RoT and target RoT (which is called RoT margin, ΔRoT) and broadcasts RoT margin. Example is shown in Table 2. Employing this method target RoT need not to be signaled by higher layer signaling, and it can be transparent to UEs. Therefore, method 2 looks better approach.
Table1　RoT status indicator signalling
	RoT status indicator (3 bits signaling)
	RoT

	000
	RoT<4dB

	001
	4dB<RoT<4.5dB

	010
	4.5dB<RoT<5dB

	011
	5.5dB<RoT<6dB

	100
	6dB<RoT<6.5dB

	101
	6.5dB<RoT<7dB

	110
	7.5dB<RoT<8dB

	111
	RoT>8dB


Table2　RoT margin status indicator signalling
	RoT margin ΔRoT status indicator

(3 bits signaling)
	RoT margin ΔRoT
(e.g. target RoT=6dB, then ΔRoT=1dB means real RoT = 5dB, ΔRoT=-1dB means real RoT = 7dB)

	000
	ΔRoT > 2dB

	001
	1.5dB<ΔRoT<2dB

	010
	1dB<ΔRoT<1.5dB

	011
	0.5dB<ΔRoT<1dB

	100
	0dB<ΔRoT<0.5dB

	101
	-0.5dB<ΔRoT<0dB

	110
	-1dB<ΔRoT<-0.5dB

	111
	ΔRoT<-1dB


2.3 TFC selection method in SHO
For E-DCH UEs in SHO, they may receive multiple scheduling information. In [4], it is proposed that a kind of minimum TFC method is proposed. Although minimum TFC method can control RoT contribution to all adjacent cells can be kept small, there are following demerit.
If the minimum TFC rule is assigned to all E-DCH users in SHO, then the E-DCH UEs in SHO may have too low date rates, because that not all the Node Bs has good uplink channel for a certain UE, and also that there is small possibility that several Node Bs assign a UE high MCS at the same time.

Node B which assigned higher MCS to a UE may waste uplink capacity resource because that UE finally select a lower MCS according to another Node B’s scheduling. Through in [4], it is mentioned that UE can feedback its selected TFC to all the Node Bs in active set, however for time/rate scheduling case, it is not easy to re-allocate a resource that already been allocated since that scheduling period already passed when feedback from UE received due to delay.
To a certain UE in SHO, a Node B which assigns a lowest MCS is probably not the best uplink Node B, but most likely to be the worst uplink Node B or a Node B with largest load.

In order to mitigate the above problem, adaptive TFC selection can be considered, which is UEs select or combine Node B’s scheduling adaptively in order to use possible maximum bit rate while keeping RoT in adjacent cells lower than threshold. 
· UE can obey lowest RoT Node B’s scheduling if RoT in all adjacent cells are smaller than RoT threshold, which can makes E-DCH packet have higher success probability. Or can select maximum TFC to maximize throughput if that all adjacent Node Bs’ RoT can be tolerated.
· UE can also e.g. decide a final TFC which is between the lowest TFC and largest TFC according to the RoT margin status value of adjacent cells. If RoT margin of all the adjacent cells is large, UE can derive a larger TFC, otherwise a smaller TFC.
· UE can select the minimum TFC of Node B’s scheduling when RoTs in one or more cells are larger than RoT threshold.
Adaptive TFC selection method has following merits:

· E-DCH UEs in SHO may have more chance to select or decide a higher bit rate TFC comparing to minimum TFC rule while still keep RoT contributions to adjacent cells under RoT threshold, which can increase overall throughput and also high date rate coverage.
· It allow UEs to select a Node B with better uplink channel quality, or with lower RoT load to be the scheduling Node B, thus make E-DCH packets in SHO with higher success probability and less retransmission times, thus increase the throughput.
· UEs can be assigned relatively larger TFC which can increase the overall capacity.

· EDCH packets assigned to lower traffic can be expected to have better BLER performance due to lower interference.

· Cell load imbalance problem can be mitigated.
3. Conclusions

Several methods of E-DCH scheduling in SHO are discussed in this paper.
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