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Discussion
1 Introduction
In TSG-RAN#46, a new work item “Four Carriers HSDPA”, was approved [1]. It is introduced that certain new requires need to be reconsidered. In this contribution we discuss some issues with regard to 4C-HSDPA measurement requirements.
2 Discussion
With the introduction of 4C-HSDPA, there are some points in measurements which should be discussed as in the following.

2.1 UE measurement Capability
DC-HSDPA measurements have been researched in the previous meeting. In Rel-8 for DC-HSDPA, a new UE measurement capability was introduced to allow the UE to search the adjacent frequency without compress mode. With this measurement capability related signalling the UTRAN can determine whether or not to use compress mode.
With the introduction of 4C-HSDPA, a framework for considering open items related to 4C-HSDPA measurements has been provided [2]. As discussed in the introduction of 4C-HSDPA, it seems have a tendency to deploy more than 2 inter frequencies either in one band or in different bands. The current inter-frequency measurement requirement (up to 2 carriers) would not be sufficient when 4C-HSDPA is configured. In order to support the dynamic switched primary carrier to be the best cell among the four carriers, it is proposed to increase the UE measurement capability to up to 3 additional carriers. So we should consider how many carriers should be able to measure simultaneously when 4C-HSDPA is configured, at most or Less than four carriers simultaneously.
For example, when 4C-HSDPA (f1,f2,f3,f4) and DC-HSUPA(f1,f2) are configured as describe in Fig 1. 
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Fig.1. DC-HSUPA is configured
Some explanations can be described as follows:
· In a sector A belonging to a NodeB, four adjacent frequencies (f1, f2, f3,f4) are configured in a single band
· In a sector B belonging to another NodeB, (f1, f2, f3,f4) are also configured in a single band
· UE is schemed on the DL with 4 serving HS-DSCH cells (f1, f2, f3,f4), which f1 is anchor carrier
· UE is moving from sector A to sector B
In order to guarantee the dynamic switched primary carrier to be the best cell among the four carriers, it is necessary to make UE support intra-frequency measurements for two carriers, and additionally two inter-frequency carriers. The UE can fulfil measurement requests with compressed mode. 
However when 4C-HSDPA(f1,f2,f3,f4) are configured and SC-HSUPA(f1) is configured as described in Fig 2. 
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Fig.2. DC-HSUPA is not configured

Some explanations can be described as follows:
· In a sector A belonging to a NodeB, four adjacent frequencies (f1, f2, f3,f4) are configured in a single band
· In a sector B belonging to another NodeB, (f1, f2, f3,f4) are also configured in a single band
· UE is schemed on the DL with 4 serving HS-DSCH cells (f1, f2, f3,f4), which f1 is anchor carrier
· UE is moving from sector A to sector B
In the condition, UE should support intra-frequency measurements for anchor carriers, and additionally three inter-frequency carriers which will be a great difficult. It was clarified in the previous meeting that this was intended to reduce searcher complexity. It is feasible to relaxed UE measurement capability by limiting the dynamic range of the receiver. May it is not necessary that UE must support intra-frequency measurements for one carriers, and additionally three inter-frequency carriers simultaneously.
2.2 CPICH measurement requirement
In [3], there is a proposal to “Introduce a CPICH measurement requirement on monitored cells that are on the same carrier frequency as the secondary HS-DSCH serving cell.”
It is reasonable to assume that the average path loss on both carriers is identical because the DC-HSDPA work item is restricted to cases where the supplementary carrier is adjacent to the anchor carrier. In [4], there is a proposal that RSCP of supplementary carrier cells is not reported by the UE to the NW, as an estimate may be derived by the NW from the anchor carrier RSCP. However it may have some problems for 4C-HSDPA if RSCP of all supplementary-carriers cells is not reported by the UE to the NW.

For example, 4C-HSDPA is configured as in Fig 3.a. Carrier f1 is anchor carrier, and f2, f3 and f4 are supplementary carriers which are adjacent.  Consider the supplementary carriers is adjacent to with each other and performance requirement, RSCP of anchor carrier f1 and supplementary carrier f3 are reported by the UE to the NW. RSCP of supplementary carrier f2 and supplementary carrier f4 may be derived by the NW from the RSCP of anchor carrier and supplementary carrier f3 respectively. When 4C-DB-HSDPA is configured, it is more necessary to report RSCP with the way. RSCP of supplementary-carriers f3 and f4 can’t be estimated by RSCP of anchor carrier since average path loss of carriers on two different bands are not identical. l
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Fig.3.a. 4C-HSDPA in single band               Fig 3.b. 4C-HSDPA in dual band
Meanwhile, Ec/Io is a widely used RRM measurement of downlink quality which reflects the interference level. We also note that the nominal values of RSCP, RSSI and Ec/Io are linked by the relationship

Ec/Io = RSCP – RSSI

So it is possible that Ec/Io of the supplementary carriers correspondingly could be derived as same as RSCP. In this way, it may reduce the overhead of 4C-HSDPA measurement control and measurement report messages.
3 Conclusions
In this contribution, we discuss some open items related to 4C-HSDPA measurements. It seems unnecessary for UE to support 4 carriers to be measured simultaneously when 4C-HSDPA is configured. It may feasible to relaxed UE measurement capability by limiting the dynamic range of the receiver. For CPICH measurements, we consider simplifying UE measurement by deriving the RSCP of adjacent supplement carriers from that of the anchor carrier without significant performance loss.
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