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Introduction

In RAN#49, a new work item was agreed  for inter frequency detected set measurements in UTRA. The purpose of this contribution is to provide further consideration on RAN4 aspects, with a view to agreeing CRs in RAN4#57. The objectives of the work item are

“RAN2 should define signalling aspects related to cell-DCH configuration and operation of Inter-frequency detected set measurements, and result reporting.

RAN4 should update cell-DCH inter-frequency measurement performance requirements, considering both performance of NCL measurements when detected set inter-frequency measurements are additionally configured, and also the performance of detected set measurement reports.

The purpose of this paper is to provide proposals on the RAN4 performance requirement aspects.

Discussion on detected set performance

Cell identification performance

One critical aspect would appear to be the performance requirement for detected set cell identification for different compressed mode gap patterns. In RAN4#56 there were two discussion papers including the proposed signal levels.
 it was proposed that cells could be required to be identified in a fixed 60s * Nfreq regardless of compressed mode gap pattern. Considering the least dense compressed mode gap patterns in 25.133 table 8.1 these would result in a neighbour cell list performance of around 15s * Nfreq, this corresponds, for example, to an implementation which performs extended cell search for detected set cells on every 4th attempt. In our view, this is a reasonable compromise between UE complexity and performance so we support the approach in  it was proposed that cell identification requirements could be similar to intrafrequency requirements and in , providing proposals for this. In  and 
Proposal 1 : Performance requirements for Inter-frequency detected set are generic and apply for all compressed mode gap patterns allowed by 25.133 table 8.1. 

Proposal 2: Performance requirement is similar to  the previously discussed requirement

The UE shall be able to identify a new detectable Inter-frequency cell not belonging to the monitored set within
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When the carrier is monitored in compressed mode gaps,  CPICH Ec/Io > -17 dB, SCH_Ec/Io > -17 dB and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.

Measurement period

In intrafrequency detected set requirements, a measurement period of 10 seconds is specified, which allows for less dense measurement sampling to be performed on detected set cells, and still meet the measurement accuracy. In principle a similar approach could be used for inter-frequency detected set cells. Alternatively, once a detected set cell has been identified, its scrambling code is known to the UE. So for the same complexity it could be measured at a faster rate  if the number of NCL cells which are simultaneously monitored was reduced. Our view is that a shorter L1 measurement period such as 480ms might be more suitable for handover preparation, and hence we think it may be preferable to consider a requirement such as

Proposal 3 : One detected set cell may be measured per carrier with a 480ms measurement period. In case one detected set cell is being measured, the CPICH measurement capability for other  NCL cells  is reduced by one to 
Xbasic measurement FDDinter = 5

Number of carriers

Since one of the objectives of the work item is to overcome neighbour list size restrictions which arise when multiple carriers are configured, it seems necessary to allow detected set measurements on all inter-frequency carriers which the UE can be configured to measure. The current monitored set based inter-frequency requirements apply for up to 2 inter-frequency carriers, and we think that it should be possible to support detected set measurements on 2 inter-frequency carriers also. One aspect which could be considered is whether there would be any benefit in only requiring  one detected set cell to be measured at a time (i.e., if a detected set cell is being measured on f1, then UE is not required to also be able to measure a detected set cell on f2). However, this may be overly restrictive, and provided suitable scalings are made in Tidentify_inter_detected_set and Xbasic measurement FDDinter then such relaxations may be unneeded.

Proposal 4 : Detected set cells can be measured on the same number of carriers (i.e., 2) as monitored cells.

Discussion on legacy performance

Considering the proposals in section , it would appear that a feasible implementation would be for example that every 4th cell S-SCH/CPICH detection opportunity would be an extended search including all code groups and P-CPICH as candidates. Of course, the outcome of this extended search might still be to detect a cell or cells in the neighbour cell list so the time taken to detect an NCL should not be greatly impacted.

Regarding CPICH measurement capabilities, as discussed in section  our proposal is that the UE shall be required to monitor up to 6 cells per carrier frequency, of which one can be a detected set cell (so if a detected set cell is being monitored, up to 5 NCL cells can be monitored at the same time). This proposal can be regarded as an impact to the legacy performance requirements, but the number of cells which should be detectable by the UE depends on network deployment rather than which cells are listed in the neighbour cell list. So our view is that this approach (which would allow 480ms measurement period for Inter-frequency detected set cells) might be preferable to some longer detected set measurement period which would allow the legacy number of CPICH for monitored set cells to be unaffected. We would welcome other views on this point, however.

Proposal 5 : Legacy cell search requirements would be unaffected. To support 480ms measurement period in case one detected set cell is being measured, the CPICH measurement capability for other  NCL cells  is reduced by one to 
Xbasic measurement FDDinter = 5 (consistent with proposal 3)

Conclusions

This contribution introduced five proposals for performance requirements for UTRA inter-frequency detected set cells. If the proposals are acceptable then it is intended to develop a CR based on these principles for RAN4#57 meeting.

Proposal 1 : Performance requirements for Inter-frequency detected set are generic and apply for all compressed mode gap patterns allowed by 25.133 table 8.1. 

Proposal 2: Performance requirement is similar to  the previously discussed requirement

The UE shall be able to identify a new detectable Inter-frequency cell not belonging to the monitored set within
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When the carrier is monitored in compressed mode gaps,  CPICH Ec/Io > -17 dB, SCH_Ec/Io > -17 dB and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.

Proposal 3 : One detected set cell may be measured per carrier with a 480ms measurement period. In case one detected set cell is being measured, the CPICH measurement capability for other  NCL cells  is reduced by one to 
Xbasic measurement FDDinter = 5

Proposal 4 : Detected set cells can be measured on the same number of carriers (i.e., 2) as monitored cells.

Proposal 5 : Legacy cell search requirements would be unaffected. To support 480ms measurement period in case one detected set cell is being measured, the CPICH measurement capability for other  NCL cells  is reduced by one to 
Xbasic measurement FDDinter = 5 (consistent with proposal 3)
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