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1
Introduction
As part of “per band compressed mode” discussion in RAN2, one of the open issues was the applicability of compressed mode (CM) for configured frequenc(ies). The contention point was whether we need to apply the CM to measure configured inter frequenc(ies). In a sense that the frequenc(ies) are already configured and the UE is receiving those frequenc(ies), one can think that there is no need to apply the CM. On the other hand, the other argument was that it will require additional UE searcher complexity without CM. 
Although this discussion is triggered by “per band compressed mode”, it should be noted that the discussion is independent of recently agreed “per band compressed mode capability” in RAN2. This contribution discusses whether the CM is needed for configured frequencies for 4C-HSDPA in detail and proposes a way forward. 
2
Discussion on CM Applicability for Configured Frequencies
In 4C-HSDPA, enhanced inter frequency searcher capability was introduced and the corresponding requirements were specified in TS 25.133. With this optional capability, the UE does not need CM to measure cells on the indicated inter frequenc(ies) irrespective of configuration, as long as the indicated frequenc(ies) together with intra frequenc(ies) are within UE RF capability as per Band combination and Supported Carrier Combination List in 25.331. The searcher requirements are the same as intra frequency requirements.
The feature under discussion in this contribution is for the legacy 4C-HSDPA UE without having optional enhanced inter frequency searcher capability. In addition, the intention is still to keep the same measurement capability in terms of the number of frequencies and cells in sub-clause 8.1.2.1 in TS 25.133.
The legacy intra frequency search requirements are as follows:

· New cell identification requirement

If DL_DRX_Active = 0, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the monitored set within 
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If DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the monitored set within Tidentify intra = 800ms. 

If DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the monitored set within Tidentify intra = 1.5s. 
· UE CPICH measurement requirement

In the CELL_DCH state the measurement period for intra frequency measurements is 200 ms. When no transmission gap pattern  sequence is activated and  DL_DRX_Active=0, the UE shall be capable of performing CPICH measurements for 8 identified-intra-frequency cells of the monitored set and/or the active set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When one or more transmission gap pattern sequences are activated, and/or DL_DRX_Active=1, the UE shall be capable of performing CPICH measurements for at least Ymeasurement intra cells , where Ymeasurement intra is defined in the following equation. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
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where


Xbasic measurement FDD = 8 (cells)


TMeasurement_Period Intra = 200 ms. The measurement period for Intra frequency CPICH measurements.


TIntra : This is the minimum time that is available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing. If DL_DRX_Active=1, and the UE is performing DRX, intra frequency measurements are assumed only to be performed when the receiver is guaranteed to be active, and simultaneously to data reception from the active set cell/s.


Tbasic_identify_FDD, intra = 800 ms. This is the time period used in the intra frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

It is noted that intra frequency search requirement is a function of DL DRX pattern; however it is independent of CM pattern when the DL DRX is active. When the DL DRX is inactive, the requirement is a function of CM configuration due to adjusted Tintra. This is implying that the UE will be able to meet intra frequency requirements regardless of CM configuration for inter frequency measurements at least when the DL DRX is active. This indicates that the legacy UE will be capable of performing inter frequency measurements for configured frequencies without CM as long as the inter frequency search requirement for configured frequencies is not tighter than the existing inter frequency search requirements. Even with the largest gap pattern for inter frequency measurements, the UE shall still be able to meet intra frequency requirements. Therefore, the UE can be assumed to share the searcher between intra frequency measurements with inter frequency measurements while receiving all configured frequencies without requiring the CM. It is proposed that the legacy 4C-HSDPA UE shall be able to have inter frequency measurements for configured frequencies without requiring compressed mode.
Then, the remaining question is what will be the requirements for configured inter frequency measurements.

The legacy inter frequency search requirements are as follows:

· New cell identification requirement

The UE shall be able to identify a new detectable cell belonging to the monitored set within 
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· UE CPICH measurement requirement

When transmission gaps are scheduled for FDD inter frequency measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement period given by
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The UE shall be capable of performing CPICH measurements for Xbasic measurement FDD inter inter-frequency cells per FDD frequency of the monitored set or the virtual active set, or the detected set for UE that supports inter frequency detected set meaurements, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement_Inter. 


Xbasic measurement FDDinter = 6

TMeasurement_Period Inter = 480 ms. The period used for calculating the measurement period Tmeasurement_inter for inter frequency CPICH measurements.


TInter:: This is the minimum time that is available for inter frequency measurements , during the period TMeasurement_Period inter with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by using the actual idle length within the transmission gap as given in the table 11 of Annex B in TS 25.212 and by assuming 2*0.5 ms for implementation margin and after that taking only full slots into account in the calculation.


Tbasic_identify_FDD,inter = 300 ms. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.


Tbasic_measurement_FDD inter = 50 ms. This is the time period used in the equation for defining the measurement period for inter frequency CPICH measurements.


NFreq: Number of FDD frequencies indicated in the inter frequency measurement control information.

Inter frequency search requirement is a function of CM gap pattern. As noted above, even with the largest gap pattern for inter frequency measurements, the UE shall still be able to meet intra frequency requirements when the DL DRX is active. On the other hand, intra frequency requirements are relaxed with respect to the CM parameters when the DL DRX is inactive. Each UE vendor may have different capability within minimum requirements specified. Taking the implementation complexity and mobility into account, reasonable requirements can be considered via further discusion in RAN4.
3
Conclusions
The applicability of CM for configured frequenc(ies) for 4C-HSDPA has been discussed and the following proposals have been made:
Proposal: 
The legacy 4C-HSDPA UE shall be able to have inter frequency measurements for configured frequencies without requiring compressed mode. The corresponding requirements can be discussed further in RAN4.
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