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1.Introduction
This document is resubmission of R1-041136.

There are some possibilities regarding selection of scheduling NodeB in SHO. The primary NodeB selection in UE (UE selection method) was proposed in [1]. This documents treats the signalling of quality indication for primary NodeB selection in SHO in case of UE selection method.

In [2], it was discussed which location of the selection of primary Node B in SHO is suitable. We proposed that UE selecting the primary Node B (UE selection method) is preferable. However, Uplink channel quality measurement and its signalling are challenging problems for UE selection method.
In [3], it was shown that primary Node B selection in link imbalance situation. Primary Node B selection based on only downlink channel quality tends to cause interference if UE transmit the E-DCH to multiple Node Bs with large power. We propose that uplink channel quality should be taken into account in case of primary Node B selection. 

In this document, we consider uplink channel quality measurement and signalling for UE selection method.

First, we consider suitable uplink channel quality measurement. The pathloss and uplink DPCCH SIR at Node B are compared. It is recommend that SIR at Node B is preferable to pathloss.

Second, we consider the signalling of quality indication from Node B to UE. Two signalling methods are proposed. One is explicit uplink quality indication from Node B to UE on scheduling commands; the other is implicit uplink quality indication with TPC.


2.Discussion
2.1 Suitable uplink channel quality measurement for primary Node B selection in SHO

In this section, we consider suitable measurement for uplink channel condition.

2.1.1 Does Pathloss always indicate the uplink quality?

In table 1, the candidate measurements for primary Node B selection are shown. For downlink quality based primary Node B selection, CPICH RSCP at UE is suitable for its measurement. For uplink based primary Node B selection, DPCCH SIR at NodeB is suitable for its measurement. However, it was proposed in [1] that pathloss is substituted for uplink quality measurement.
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Pathloss as uplink quality was proposed in [1], it is cited below,
-----------------------------------------------------------------------------------------------------------------------------------
”Path loss: UE can estimate the DL path loss from both CPICH transmission power signalled by higher layer and CPICH RSCP measured in UE for each cell. Of course, UL channel condition is the accurate factor for the primary Node B selection for E-DCH, but DL path loss can be said to be very similar to UL path loss.”
-----------------------------------------------------------------------------------------------------------------------------------
In case of UE selection method, CPICH RSCP is easily measured in UE side. In that sense, primary Node B selection based on pathloss is attractive. However, we think that pathloss is not always suitable for uplink channel quality. 

2.1.2 Can it be assumed that pathloss always correspond to uplink channel condition?

Pathloss is similar to uplink quality. However, Pathloss does not always correspond the uplink quality. Pathloss is the attenuation in proportion to the distance between UE and Node B. Uplink Signal strength attenuates in inverse proportion to pathloss as a result of power control. However, SIR at Node B depends not only on signal strength but also on interference strength. SIR at each Node B is basically adjusted to Target SIR. The UE controls uplink power according to “Or Of Down” decision, the Node B except uplink best cell doesn’t always meets the Target SIR.
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Figure 1 Difference between pathloss and uplink SIR at Node B


The example of this situation is shown in Figure1.

In Figure1, there are two Node Bs (#1 left side and #2 right side) in the active set of the UE for E-DCH. The UE for E-DCH can select the primary Node B for E-DCH scheduling.
The channel quality between the UE for E-DCH and Node Bs is assumed as follows:

For Node B #1(left side), pathloss is high, although uplink interference is low due to low bitrate of other UE UE #1.

For Node B #2(right side), pathloss is low, although uplink interference is high due to high bitrate of other UE UE#2.

SIR at each Node B is considered as follows.

Received signal strength at Node B#1 (left side) from UE for E-DCH is weak due to high pathloss, interference at Node B#1 from other UEs (e.g. UE#1) is weak due to low bitrate UE#1. Therefore, SIR at Node B#1 is enough in spite of high pathloss.

On the other hand, Received signal strength at Node B#2 from UE (right side) is strong due to low pathloss. Interference at Node B#2 from other UEs (e.g. UE#2) is also strong due to high bitrate UE#2. Therefore, SIR at Node B#2 is not enough in spite of low pathloss.

In a nutshell pathloss and SIR between Node Bs are equivalent only if those Node Bs experience the same interference, which is not the case when traffic conditions are different.


2.1.3 Summary of this section
It was concluded that Pathloss does not always correspond to the uplink quality. Ideally, SIR at Node B as the uplink channel quality should be indicated from Node B to UE.


2.2 Uplink channel quality indication from Node B to UE

In this section, we consider an explicit and implicit quality indication from Node B to UE.


2.2.1 Explicit quality indication from Node B to UE

In [1], Primary Node B transmits Primary scheduling command to UE. Non-primary Node Bs transmit Secondary scheduling command. We propose that the quality indication of SIR measurement at Node B is transmitted from Node Bs to UE on those scheduling commands.
In Figure2, Node Bs transmit the uplink quality to UE on scheduling command, UE can know the uplink channel quality from the information on respective scheduling commands from Node Bs.
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Figure 2 Explicit Uplink quality indication on Primary & Secondary Scheduling Command

2.2.2 Implicit quality indication from Node B to UE

In [1], Non-primary Node Bs do nothing or perform scheduling as secondary Node B. If they do nothing, Secondary scheduling command is not always transmitted. In that case, the UE has to select the primary Node B without explicit uplink channel indication. One of the solutions is to estimate the uplink channel quality inside the UE with TPC commands from respective radio link.

In Figure3, Node B doesn’t transmit the uplink quality indication explicitly; UE estimates the uplink quality according to TPC commands from respective Node Bs and UE selects the primary Node B by estimation of uplink quality.

The UE receives respective TPC commands from Active-set Node Bs for “Or Of Down” control. That means one or more Node B(s) meet the target SIR, the other Node Bs doesn’t have to meet the target SIR. If uplink quality is poor and doesn’t meet Target SIR, NodeB transmit TPC command “UP” to UE. If uplink quality is good and meet the Target SIR, NodeB transmits TPC command “Down” to UE.
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Figure 3 Implicit Uplink quality indication with TPCs from respective Node Bs


The problem of this method is that TPC from each Node B is not reliable. Some filtering method is required for practical use. Averaging during some slots will solve this problem.

2.2.3 Summary of this section

It is proposed that explicit signalling for uplink quality indication from Node B to UE in line with signalling in [1]. It is also proposed that implicit signalling for uplink quality indication with TPC. 


3.Conclusion 
In this document, suitable uplink channel quality measurement and signalling were considered.

First, the suitable measurement for uplink quality was considered. It was concluded that pathloss does not always correspond the uplink quality. Ideally, Node B should indicate the DPCCH SIR to UE.
Second, we proposed the explicit signalling for uplink quality indication from Node B to UE on scheduling command proposed in [1]. We also proposed that implicit signalling for uplink quality indication with TPC. Implicit signalling has an advantage of little signalling overhead.
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