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1
Introduction

During RAN#49, a new WI to introduce a detected set feature for inter-frequency measurements was opened [1]. Initial discussion [2, 3] took place in RAN4 #56, where some brief analysis on the RRM requirements was presented. In this contribution, we provide our view on the RRM requirements for inter-frequency detected set measurements.

2
Inter-frequency Detected Set Measurements Requirements

2.1
New Cell Identification
The RRM requirements for intra-frequency detected set measurements could be used as a starting point when we specify the corresponding requirements for inter-frequency detected set measurements. Given that the inter-frequency measurements rely on the compressed mode gap unlike intra-frequency, the requirements needs to be relatively relaxed compared to intra-frequency detected set case. In both [2] and [3], a generic new cell identification requirement was proposed irrespective of the compressed mode gap pattern. Since this feature is not introduced primarily for the mobility in inter-frequency, a generic requirement could be acceptable without causing noticeable impact. On the other hand, it might be reasonable to assume the scaling of the requirements with respect to the number of frequency as proposed in [3]. Having considered all the aspects including the UE implementation complexity, the following requirement is proposed.
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It should be noted that the applicable CPICH Ec/Io level is proposed same as SCH_Ec/Io.
Optional searcher capabilities without requiring the compressed mode were introduced in Rel-8 and Rel-9. In Rel-8, the optional searcher for cells on a frequency adjacent to the intra-frequency was introduced. In Rel-9, the optional searcher for cells on a frequency in a band jointly supported with the band of intra-frequency (in DB-DC-HSDPA) was introduced. The inter-frequency detected set requirements for these optional searchers also need to be addressed. Considering the symmetry of the existing inter-frequency requirements relative to intra-frequency requirements for these optional searchers, it is natural that the intra-frequency detected set requirements be applied to inter-frequency detected set. Therefore, the following requirements are proposed in the case of inter-frequency detected set for each optional searcher.
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It should be noted that the requirement for the optional searcher in 4C-HSDPA needs to be similarly introduced, once the RRM requirements for 4C-HSDPA are introduced.
2.2
UE CPICH Measurement Capability

With regard to UE CPICH measurement capability requirement for inter-frequency detected set, it is proposed to apply the same scaling factor as new cell identification requirement to intra-frequency detected set requirement. In new cell identification time requirement proposed in section 2.1, a scaling factor of 2 was used for inter-frequency detected set requirement compared to intra-frequency detected set, considering the use of the compressed mode. The following requirement is proposed.

[image: image3]
Similarly as new cell identification time requirements, it is natural that the intra-frequency detected set requirements be applied to inter-frequency detected set for optional searchers. Therefore, the following requirements are proposed in the case of inter-frequency detected set for each optional searcher.
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It should be noted that the requirement for the optional searcher in 4C-HSDPA needs to be similarly introduced, once the RRM requirements for 4C-HSDPA are introduced.

3
Conclusions
The following RRM requirements for inter-frequency detected set measurements have been proposed.
Proposal 1: New cell identification requirement
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Proposal 2: New cell identification requirement for the optional searchers introduced in Rel-8 and Rel-9
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Proposal 3: UE CPICH measurement capability
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Proposal 4: UE CPICH measurement capability for the optional searchers introduced in Rel-8 and Rel-9
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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 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.





If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective of the number of serving cells configured in the UE), and if the Adjacent Frequency Index as specified in [16], is configured, the UE shall be able to identify a new detectable cell on a frequency adjacent to the intra-frequency but not belonging to the monitored set within
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when CPICH Ec/Io > -20 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.


If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, the UE shall be able to identify a new detectable cell on a frequency in a band jointly supported with the band of intra-frequency but not belonging to the monitored set within
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when CPICH Ec/Io > -20 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.





The UE shall furthermore be capable of performing CPICH measurements for at least 1 detected inter-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 20 s.
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If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, the UE shall be able to identify a new detectable cell on a frequency in a band jointly supported with the band of intra-frequency but not belonging to the monitored set within
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when CPICH Ec/Io > -20 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.





The UE shall furthermore be capable of performing CPICH measurements for at least 1 detected inter-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.





If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective of the number of serving cells configured in the UE), and if the Adjacent Frequency Index as specified in [16], is configured, the UE shall furthermore be capable of performing CPICH measurements for at least 1 detected inter-frequency cell in the detected set on a frequency adjacent to the intra-frequency but not belonging to the monitored set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 20 s.


If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, the UE shall furthermore be capable of performing CPICH measurements for at least 1 detected inter-frequency cell in the detected set on a frequency in a band jointly supported with the band of intra-frequency but not belonging to the monitored set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 20 s.





If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective of the number of serving cells configured in the UE), and if the Adjacent Frequency Index as specified in [16], is configured, the UE shall furthermore be capable of performing CPICH measurements for at least 1 detected inter-frequency cell in the detected set on a frequency adjacent to the intra-frequency but not belonging to the monitored set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 20 s.


If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, the UE shall furthermore be capable of performing CPICH measurements for at least 1 detected inter-frequency cell in the detected set on a frequency in a band jointly supported with the band of intra-frequency but not belonging to the monitored set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 20 s.
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