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1  Introduction

In the last RAN4 meeting there were proposals on specifying the interfrequency detected set measurement requirements [1-4]. This work is related to the new work item, “Interfrequency detected set measurements for UMTS”, which was approved at RAN#49 [5].

Since the last RAN4 meeting the interfrequency detected set measurement requirements have also been discussed over the RAN4 reflector. In this paper we further analyze and propose the inter-frequency detected set measurement requirements while taking into account some of the comments received in the last meeting and also over the RAN4 reflector. 
2 Interfrequency Detected Set Requirements with CM 
In this section we analyze the inter-frequency measurement requirements when the UE is requested to identify a cell, perform CPICH measurements of the identified cell and report the corresponding event/CPICH measurements based on the detected set using compressed mode (CM) pattern. 
2.1 Cell identification requirements 
As proposed in our previous paper the cell identification requirements are specified to be applicable for all compressed mode patterns [1]. The cell requirements are applicable down to CPICH Ec/Io = -17 dB and SCH Ec/Io = -17 dB.  According to our initial proposal in [1] the cell identification delay was proposed to be 60 s x Nfreq. It has been discussed over the reflector to investigate if 30 s per inter-frequency is also possible. Given that both CPICH and SCH Ec/Io levels are -17 dB, we feel that 30 s should be possible to achieve.  
Considering the above factors and questions raised over the reflector the following inter-frequency cell identification requirements for the detected set feature are suggested: 

The UE shall be able to identify a new detectable interfrequency 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.

2.2 Carrier information and relation with monitored set
Another important consideration is whether the UE is expected to perform detected set measurements on an inter-frequency carrier, whose cells are also identified based on NCL. The motivation of the detected set feature is due to the limitation of the cells in the NCL as indicated by RAN2 in their earlier LS. The detected set feature is therefore complementary and not an alternative or substitute to the monitored set. Considering this the most likely scenario is that the the detected set feature is used for identify a cell on an inter-frequency UTRA carrier whose cells are also being measured based on the monitored set. Hence we assume that the detected set requirements apply to a carrier whose cells are also searched based on the monitored set. This aspect needs to be captured in the requirements.
2.3 Number of inter-frequency carriers
The current monitored set based inter-frequency requirements apply for up to 2 inter-frequency carriers. We suggest that the same number (i.e. 2) should be applicable to the requirements based on the detected set. There seems to be consensus on this aspect of the requirement. 
2.4 Requirements in DRX
As identified in [1] that presently the inter-frequency measurement requirements for the monitored set are not linked to any DRX cycle (i.e. in sections 8.1.2.3.1 and 8.1.2.3.2). However it is our interpretation that the same inter-frequency monitored set based measurement requirements apply when DRX is not used or not. For the interfrequency detected set as well the same requirements should apply when the UE DRX is used or not. There also seems to be consensus on this issue. However, we prefer that this is explicitly made clear at least for the interfrequency detected set requirements but can also be clarified for the inter-frequency monitored set based measurement requirements in Rel-10.  
2.5 CPICH measurement capability
The CPICH measurement capability implies:

· Number of identified cells, whose CPICH (i.e. CPICH RSCP and Ec/No) is to be measured

· CPICH measurement period of the measured cell (i.e. TMeasurement_Period Inter detected set)
2.5.1 Number of cells to measure 

The number of cells to be measured on the inter-frequency carrier based on the detected set is proposed to be limited to 1. This is the same as in case of intra-frequency detected set measurement; section 8.1.2.2.2. There seems to be general consensus on this aspect.  
2.5.2 CPICH Measurement period

The UE is required to perform CPICH measurements of up to 6 inter-frequency monitored cells per inter-frequency. If the total number of cells to be measured is the same (i.e. 6 per inter-frequency) then the UE can perform the CPICH measurement/measurement samping on an identified cell with the same rate regardless whether the interfrequency cell has been identified based on the monitored set or on the detected set. We therefore propose that the CPICH measurement period of the interfrequency detected cell is the same as for the interfrequency monitored cell i.e. period scales with the compressed mode pattern; shortest period is 480 ms. However the total number of inter-frequency monitored cells per inter-frequency = 5 cells when interfrequency detected set is configured since the total cells = 6 (i.e. including 1 detected cell). It has been proposed in [3] that total number of inter-frequency monitored cells up to 6 per inter-frequency can be dynamically adapted depending upon whether the interfrequency detected set cell is currently measured or not. We feel this level of flexibility may not be necessary. 
We don’t recommend to use longer interfrequency detected set cell’s CPICH measurement period (e.g. 20 s proposed in [4]). Instead we prefer to trade the CPICH measurement period with the total number of cells. This is because with this approach (i.e. shorter CPICH measurement period) the measurement reports for the identified interfreqiency detected cell will be faster. This in turn could be beneficial for mobility.  Furthermore, the fact that the cell identification requirements are generic (apply to all CM pattern) does not mean that CPICH measurements should also be generic.    
2.6 Event triggered reporting
It is our understanding that the reporting mechanism for the interfrequency detected cell should be the same as specified for the interfrequency monitored set cells. At least the event triggered reporting of the interfrequency detected cell should be supported.  Hence the event triggered reporting requirements for the detected set cells should be define for the same two cases for which the corresponding monitored set based requirements are defined in section 8.1.2.2.5. Obviously the event reporting delays for the two cases should correspond to the detected set based cell identification delay and CPICH measurement periods. The summary of the proposal is shown below:
· The event triggered measurement reporting delay on cells belonging to the detected set, measured without L3 filtering shall be less than T identify inter detected set. When L3 filtering is used an additional delay can be expected.

· If a cell belonging to the detected set has been detectable at least for the time period Tidentify_inter detected set and then enters or leaves the reporting range, the event triggered measurement reporting delay shall be less than TMeasurement_Period Inter detected set provided the timing to that cell has not changed more than +/-32 chips while transmission gap has not been available and the L3 filter has not been used.
2.7 Inter-frequency detected set requirements for UE capable of measuring without compressed mode 
It has been argued to also specify the interfrequency detected set requirements for all UE capabilities which allow the UE to perform interfrequency measurements without compressed mode. We propose that the interfrequency detected set requirements for these optional UE capabilities are addressed after completing the requirements for the compressed mode case due to the following reasons:
· The use of compressed mode is mandatory and supported by all UEs. Therefore these should be addressed first. The optional UE measurement capability will not be supported by all UEs and therefore should be addressed later. 

· Prior to the start of the WI (i.e. until August), RAN2 and RAN4 have mainly focused their analysis related to the interfrequency measurements with compressed mode.  
· Prior to the start of the WI, which has tight completion target (December 2010), the interfrequency measurements without compressed mode were not discussed.   

· This means an extra effort will be required in RAN2 and RAN4 to define the requirements and signaling for these optional capabilities. 

· For example in RAN4 the finalization of the interfrequency measurement requirements without compressed mode when DRX is used would require considerable discussion. In [4], the intrafrequency detected set measurement requirements without compressed mode have been used as the basis for developing the interfrequency measurement requirements without compressed mode. However presently intrafrequency detected set measurement requirements without compressed mode when DRX is used are not specified in TS 25.133.  

3 Summary
In this paper we have further analyzed the inter-frequency detected set measurement requirements while taking into consideration some of the issues raised in the last meeting and discussed over the reflector. It is also proposed that the specification work for the requirements with compressed mode is prioritized over the corresponding requiremements for optional UE capabilities i.e. those without compressed mode. This is because the requiremements for optional UE capabilities were not addressed prior to the start of the WI, which has a very stringent completion target date i.e. December 2010. 

Based on the analysis and arguments presented in this paper, the corresponding CR is provided in [6]
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