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1
Introduction

In this contribution we consider for which purposes neighbour lists may be used and when they may be needed. We also separate neighbour list needs for supporting intra E-UTRA mobility from neighbour lists needed for supporting inter-RAT mobility as typically it is desirable to maintain legacy systems as unchanged as possible. Furthermore, if changes to the legacy systems like UTRA and GERAN should be made, feasibility of changes towards these legacy systems should first be discussed among the UTRA and GERAN experts in order to fully understand various implications on legacy systems and implementations. Similar contribution has been submitted to the RAN2 Orlando meeting but as the topic is very important and relevant for the progress of RAN4 UE requirement setting, we felt that it would be useful to initiate similar discussion in RAN4 as well.
2
Neighbour list considerations
2.1
Support for intra E-UTRA mobility

In [1] RAN1 has indicated that cell search (cell identification) is feasible with only minor performance implications even if no explicit intra  E-UTRA cell neighbour cell information e.g. in terms of reference symbol sequences is provided to the UE. RAN4 has also agreed this as working assumption for intra-frequency neighbour cell searches. RAN1 is currently working on the final details of common channels (like P-SCH and S-SCH) and the corresponding sequences needed for cell search purposes.
While we think, the above works well for a serving frequency layer in most scenarios we still think that a UE needs specific information about available carrier frequencies to efficiently detect cells of correct frequency layer. It is expected that both the E-UTRA specifications, terminals and networks will support multiple frequency bands. This information should include the carrier frequency itself, but may additionally include other parameters if needed, e.g. offsets.
In RAN2 58 meeting/RAN 36 plenary, it was concluded that intra E-UTRA measurements may benefit from neighbour cell information in certain scenarios and operators should have the possibility to optionally include neighbour cell information for those cases. We support the approach of the optionally included NCL. Additionally we feel that certain limited information like carrier frequency information for inter-frequency measurements should be mandatory for E-UTRA network if inter-frequency neighbour cell searches and measurements are expected from a UE. We propose that this assumption is captured in the RAN4 RRM TR 36.801.
In addition RAN2 has been discussing in some scenarios, where UEs should not consider particular neighbouring cells for reselection or measurement reporting and therefore the network should be able to “black list” those cells in detail. We support the approach to enable the network to signal information uniquely identifying those cells for both the intra- and inter-frequency case as this can have clear performance and terminal power saving benefits . 
As a consequence for the Intra E-UTRA mobility case a UE should measure and reselects/report detected cells apart from those excluded.
2.2
Support for inter-RAT mobility

From legacy implementations well known and proven algorithms are readily available for identifying and measuring UTRAN and GSM neighbour cells. These algorithms are typically based on neighbour list information as signalled in the UTRAN and GERAN system information:
· For UTRAN cells: Carrier frequency, mode and Scrambling code information.

· In addition to normal CELL_DCH intra-frequency cell identification requirements TS25.133 defines a requirement for UE to be able to identify a new detectable intra-frequency cell not belonging to the monitored set within 
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. This requirement is significantly more relaxed than the normal intra-frequency cell identification requirement in CELL_DCH, which is 800 ms when no compressed mode is active.

· For GSM cells: RAN2 agreed to ask GERAN/2 [2] for information about the needed parameters for identifying GSM cells. GERAN has provided its preliminary answer in its response LS in GP-071070. In the LS GERAN answers as follows: “TSG GERAN WG1 has started discussion on this issue and will provide more details in the next TSG GERAN meetings. However it is the understanding of TSG GERAN, that an indication on used ARFCN’s of possible neighbour cells is not sufficient considering overlaps in BCCH frequency planning or frequency reuse at national borders. Hence the starting point for the analysis by TSG GERAN will be to assume the inclusion of an explicit GERAN neighbour cell description in the system information messages broadcasted in LTE and to investigate any viable shortening of this description”.

Based on the answer of GERAN it would be best at least for time-being to assume that information uniquely identifying the cells, e.g. Band Indicator, ARFCN of the BCCH carrier and BSIC (If BSIC verification is configured) need to be provided in E-UTRA. Thus, we also propose to adopt the latter as a working assumption as long as a definite answer is outstanding.
Since we consider it very beneficial to minimise changes to the legacy implementations and corresponding legacy algorithms, we suggest to signal and assume in the UE inter-RAT measurement requirement setting the same information in E-UTRA system information for inter-RAT mobility.
3
Conclusions
From the considerations above we conclude the following:

(1) For the intra E-UTRA neighbour cell information:

a. For the Intra-frequency case there is no cell specific information provided in most scenarios as agreed as a working assumption in RAN4. 
b. For the Inter-frequency case a list of carrier frequency information is provided.  (Additionally if needed, some other parameters are also proivided).
c. An optional neighbour cell list even for the Intra-frequency case may be provided in certain scenarios as also discussed in [4].
d. A blacklist may be provided identifying individual cells in a carrier frequency, which shall not be considered by the UE for reselection or reporting.

e. As a consequence, a UE measures and reports detected cells on the indicated carrier frequency or frequencies according to measurement and reporting criteria, except for cells listed in the blacklist; an optional neighbour list can be used to support UE speeding up measurements.
(2) For the Inter-RAT neighbour cell information:

a. A list of UTRAN cells is provided; each cell uniquely identified by it’s characteristics like carrier frequency, mode, scrambling code as in UTRA.
b. A list of GSM cells is provided; the exact content is FFS. However, as working assumption GERAN guidance to assume the inclusion of an explicit GERAN neighbour cell description in the system information messages should be followed to full uniquely identify cells (e.g. as provided in UTRAN).
As a consequence a UE measures and reports cells from these cell lists according to measurement an reporting criteria.
We strongly suggest that the provided information should be as much as possible similar to information provided in the legacy UTRAN in order to minimize impact on existing implementations.
In case the group decides to omitting all or part of the proposed information as a consequence impact to the legacy systems should carefully be studied. We recommend that feasibility of changes towards these legacy systems should first be discussed among the UTRA and GERAN experts in order to fully understand various implications on legacy systems and implementations.
We would like to propose to take above presented as working assumption for developing RAN4 RRM requirements. 
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