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1. Introduction
With more and more UMTS frequency resources being available for operator, the limitation of maximum 32 inter-frequency neighbour cells may lead to non-optimised inter-frequency HO performance, therefore it is required for UE to be able to measure all neighbour cells in target UMTS frequencies, regardless being in NCL or not. At RAN49 meeting in San Antonio, a new WI about inter-frequency detected set measurements (IFDS) was introduced in [1], which aims to enable UE to measure inter-frequency cells out of NCL or monitored set. In this paper, we shall make initial thoughts on some open issues.
2. Discussion
First of all, IFDS will pose more requirements to UE in terms of inter-frequency HO performance, processing capability etc, however, these requirements are not deemed as big cost for UE after RAN4 initial study, as a quite similar feature “intra-frequency detected set measurements” has been supported and used widely, so that the requirements due to IFDS should be outperformed by its benefits. Secondly, another Rel-10 feature ANRF_UTRA will be used to improve the UE’s mobility performance with equivalent effects, if the IFDS is supposed to be optional for UE, it might be less attractive for UE vendors to implement it, and hence we prefer all Rel10 UEs to support IFDS mandatory.
Open issue 1: Is IFDS mandatory or optional for Rel-10 UE?
Currently, maximum 32 inter-frequency neighbour cells over 2 additional carriers are supported. For IFDS, it’s worth studying by RAN4 how the up bound value 32 can be extended, a bigger finite value? Or infinite? How the inter-frequency detected cells trigger the events? Is it allowed for intra/inter-frequency detected cell triggering the events in parallel? What amount of inter-frequency detected cells needs to be reported? Furthermore, some operators may have more than 2 additional carriers, so will it make sense to extend 2 additional carriers to more carriers? Will the extension be dependent of frequency bands? Etc. 
Open issue 2: How the feature of IFDS looks like exactly? How will the protocol impacts on “measurement control/report” messages be? How the corresponding inter-frequency HO performance be specified?

For UE not capable of performing inter-frequency measurement without compressed mode, besides measuring the inter-frequency monitored cells, it may need additional period of time with compressed frames to detect inter-frequency neighbour cells; hence despite of its benefits, IFDS may bring some negative impacts to NW and UE in certain aspects as below:

1: Additional length of compressed frames may degrade NW’s capacity.

2: Additional length of compressed frames may delay event’s triggering so the subsequent HO decision.

3: IFDS shall lead to more power consumption for UE.

4: IFDS may lead to useless detection of non-target possible inter-frequency neighbour cell.
Hence the above negative aspects must be alleviated or controlled to be bearable for UE under different conditions. E.g., when the serving cell is already heavily loaded, NW should limit UE for its inter-frequency neighbour cells detection, so that the capacity won't be deteriorated. When UE is at high mobility state or in simple deployment environment, where the HO action is more important than HO decision’s quality, NW should limit UE for its inter-frequency neighbour cells detection, so that the HO is finished with small latency and service continuity is not threatened. When UE is in power alarming state, NW should limit UE for its inter-frequency neighbour cells detection as well. If the IFDS controlling is purely the job of NW, RNC should send measurement control message with IFDS configuration smartly; if not, then it is necessary for UE to provide some means to inform RNC starting IFDS at good timing, or UE reacts to IFDS commands smartly.
Open issue 3: How should IFDS be sent by RNC and used by UE smartly, so that its negative impacts are alleviated?
IFDS enables UE to make inter-frequency detected set measurements in Cell_DCH state; it might be asked whether UE can support it in non Cell_DCH state as well. E.g. UE in Cell_PCH state can perform inter-frequency detected set measurements; consequently UE can make inter-frequency cell reselection. In non Cell_DCH state, IFDS’s negative impacts may outperform its benefits, especially causing much power consumption while little gain of service continuity is achieved, so we prefer to restrict usage of IFDS only in Cell_DCH state.
Open issue 4: Should usage of IFDS be restricted only in Cell_DCH?
As IFDS serves as the basis for SI-reading based ANRF solution in inter-frequency case, its performance is linked to the SI-reading based ANRF’s performance to certain degree. If we can fix the SI-reading based ANRF solution as the way forward, then we can study both WI jointly together, so that much effort can be saved for each other, which should be favourable for finishing both WIs before deadline of Dec.2010. 
Open issue 5: Should IFDS be considered and studied jointly with ANRF?
3 Conclusion
RAN2 is kindly asked to think about following proposal:
Proposal: Consider above 5 open issues.
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