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1. Introduction
In [1], RAN2 has sent an LS to RAN4 requesting further investigation of the possibility of interfrequency handover based on UTRA detected set (ie no explicit neighbour cell list is indicated to the UE). Also attached to the liaison statement is a discussion paper, indicating that the main motivation is that the existing interfrequency neighbour cell list size of 32 cells is seen as a limitation when deploying two inter-frequency carriers.

Specifically the actions for RAN4 in the liaison statement are

RAN2 kindly asks RAN4 to:

· Consider if extending the detected set feature to inter-frequency measurements is possible and what the impacts on the performance requirements of inter-frequency measurements in CELL_DCH state are
· Indicate to RAN2 if extending the detected set feature to inter-frequency measurements may impact any legacy behaviour.
2. Discussion
We begin by noting that this is not an entirely new discussion in RAN4, and there was considerable discussion around 2007-2008 on the need for an explicit UTRA neighbour cell list to be signalled  in E-UTRA. The conclusion of that discussion was informed to RAN2 in [3] for idle mode and [4] for RRC Connected state. For RRC connected state (similar to cell-DCH) RA|N4 concluded that “Due to the possible optimisation of legacy cell search implementations based on existing release 7 UTRA cell detection requirements, RAN4 decided not to develop mobility performance requirements for LTE_RRC_CONNECTED mobility to UTRAN without neigbour cell list. As a result it is recommended that an explicit neighbour cell list is signalled to the UE when it is in LTE_RRC_CONNECTED state and this is used for mobility to UTRAN”
In this contribution, we re-examine the reasons for that decision and evaluate whether a different conclusion might now be reached for release 10.

In [5], the main technical concerns were expressed, and the especial concern was the impact on legacy UTRAN cell search implementation, considering the need to introduce E-UTRA in a timely fashion. Technically, the benefit of explicit information in the neighbour cell list is that it allows the number of hypotheses which need to be considered to be considerably reduced. For example, the UE may be able to determine that certain code groups are not used by any cell in the current neighbour cell list. This reduces the number of possible SSC sequences which could be expected to occur. Since SSC detection is performed (for example) by a matched filter, if the number of possibilities which need to be searched for can be reduced, the detection time is correspondingly reduced.

Similarly, if every cell in the neighbour cell list happens to be from a different code group (theoretically possible because there are 32 code groups, and there may be 32 cells in the UTRA NCL on a particular frequency), then complexity savings are possible when the UE has to identify (via P-CPICH) which scrambling code is in use. In the example case where there are 32 cells in the neighbour cell list and each is  from a different code group, then the scrambling code is, in principle, uniquely known as soon as the code group has been identified.

If the diversity mode of the cell is unknown in advance, this also increases the cell search time, since there are two possibilities which need to be considered in the PSC search phase.

It is also discussed in [5] that the complexity is apparent mostly when there are a significant number of detectable UTRA cells.
3. Possible way forward

We note that the main discussion in E-UTRA was on introducing mobility from E-UTRA to UTRA in a timely fashion both in the specifications and real devices while allowing maximum reuse of existing hardware and software implementation of cell search functionality. It should be technically feasible to identify a cell (including TX diversity status) without neighbour cell list in measurement/compressed mode gaps without explicitly providing the neighbour cell list.

Considering then that such functionality could possibly be introduced for UTRA interfrequency measurements with lower time pressure and possibility for more detailed planning of the necessary changes we think it may be appropriate to reconsider the conclusion that was made in release 8 work, and such a feature could be introduced provided that it was subject to the usual procedures for introduction of a new features. Specifically, we believe that it would be very important that IOT testing is performed prior to the introduction of networks and devices supporting this feature and thus, capability signalling should be defined for this enhancement feature if agreed. Since networks will anyway have to handle the case of legacy UE for some years to come by providing a 32 cell neighbour cell list, we think this does not create a significant additional burden, and that it would be very important to be sure that such an important feature related to mobility is working well before deploying it.
Considering the work to be performed in RAN4, the main issues to consider are the performance requirements for interfrequency detected set cells, and the possible impact to existing requirements (ie if searching for detected set cells would have impact on the performance for finding explicitly listed cells.

On the issue of performance requirements for interfrequency detected set cells, we summarise the performance for intrafrequency detected set cells, which have been stable since they were introduced for release 4 in RAN4#17.
The UE shall be able to identify a new detectable cell not belonging to the monitored set within
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The UE shall furthermore be capable of performing CPICH measurements for at least 1 detected intra-frequency cell, in the detected set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 10 s. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2.

We would propose that existing performance requirements for intra-frequency detected set operations should not be changed, and also that interfrequency performance requirements should not be tighter than intrafrequency requirements due to the even more limited time available for cell search in compressed mode gaps. As discussed in section 2, the search complexity for a monitored intrafrequency cell is lower than for a detected set intra frequency cell. While we cannot discuss details of UE implementation,, the difference in performance requirements for intrafrequency cells is exploited  to reduce implementation complexity, and we would like to ensure that similar possibilies would also exist for interfrequency detected set cells. Our view is that this would be possible if there were similar requirements for interfrequency detected set cells eg 
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 an “ be capable of performing CPICH measurements for at least 1 detected intra-frequency cell, in the detected set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 10 s.”. This may not be appropriate for all compressed mode patterns, but at least for the likely compressed mode patterns used in practice, there may be no need to scale these requirements according to compressed mode gap density.
The other question which was asked by RAN2 is whether there is impact to legacy behaviour. In our view, this question cannot be separated from the issue of the performance of interfrequency detected set operations, however our assumption is that provided the interfrequency detected set performance requirements are defined similarly to existing intrafrequency requirements, the impact to legacy (ie NCL based) measurement performance for newer UE configured to use this feature should be minimal, at least from a RAN4 perspective.  Naturally RAN4 cannot determine what the impacts may be, if any, on legacy signaling and procedures which would need to be separately considered by RAN2
4. Other considerations
Although the RAN2 liaison statement specifically requests information about CELL_DCH state, similar restrictions in neighbour list size exist in idle, semi-idle and cell-FACH states. There is no detected set operation (even for intrafrequency) in these states.

 Our view is that if we consider especially that the 32 cell limitation on neighbour cell list is insufficient for two carrier cell-DCH handover operation, then it is probably also insufficient for idle mode and cell FACH. We have previously presented a proposal [7] in RAN2, part of which would introduce detected set reselection functionality for other RRC states. The primary driver for this proposal was for the UTRA ANR work item, but it appears that the same functionality could be beneficial for this case also.
We also note that RAN2 liaison statement is sent using theTEI10 work item code. Our understanding is that work spanning multiple working groups should not be done under the TEI umbrella, and we would also see the amount of work to be done could be significant, considering perhaps that there is a need for RAN4 core requirements to be specified and other aspects such as idle RRC state to be considered. Therefore our view is that it would be preferable to do this work under a dedicated work item. Note provided that a release 10WI would be agreed in September RAN#49, this should not delay the work, since the detailed RAN2 and RAN 4 specification work could most likely only be started in October 2010, even if this was being performed under TEI10.
5. Conclusions
In this contribution we have presented our views on the liaison statement [1]. These can be summarised as follows

· RAN4 could indicate to RAN2 that detected set operation for interfrequency cells appears technically feasible.

· RAN4 could indicate to RAN2 that provided that legacy requirements are carefully considered when setting the performance requirements for interferquency detected set there should be negligible impact to legacy behaviour.

· RAN4 would also indicate that capability signalling for this enhancement feature needs to be introduced in order to ensure sufficient IOT prior to the feature introduction.

· We believe that it would be important to consider other RRC states than cell-DCH, and if other companies agree, this could also be indicated in a response liaison statement to RAN2.

· RAN4 would then need to consider internally the needed performance requirements.

· Based on an initial assessment of the scope of the work our preference is that this would not be performed under TEI10 but as a dedicated work item. This is to ensure visibility and reporting of the cross-WG tasks and we do not think that setting up such a work item would delay the completion of the tasks, under the assumption that RAN plenary would agree the new work item in September 2010.
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