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1
Introduction
A new UE behavior and requirements for inter frequency search for configured frequencies of multi-carrier HSDPA without compressed mode (CM) have been recently discussed in RAN4 [1-4]. It is common understanding that it will be beneficial if the CM can be avoided. During RAN4#64, the following way forward was agreed [5]:
· On the issue of measurements on configured but deactivated frequenc(ies), RAN4 has decided to approve the proposal:
Proposal: For the measurements on configured but deactivated frequency, no interaction between RNC and Node B is needed since a UE can “activate/deactivate” autonomously its receiver for the configured frequency.
· Companies decided to evaluate the impacts of the feature including the agreement above on RAN4 requirements until next meeting (RAN4#64Bis) and continue the work on this feature.
This contribution continues discussion on the new UE behavior and requirements for inter frequency search for configured frequencies of multi-carrier HSDPA without CM.
2
UE searcher behaviour in MC-HSDPA
As discussion in RAN4 has evolved, it would be beneficial to re-capture the latest proposal on inter frequency search for configured frequencies of multi-carrier HSDPA without CM.
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There could be some glitches for the case of configuring measurements on cells for a configured but deactivated frequency due to UE RF reconfiguration. However, the impact would be quite limited, and the benefit of avoiding CM outweighs this glitch.

Proposal 1: Introduce new inter frequency searcher behaviour in MC-HSDPA as outlined above.

IoT, the applicable releases or the need for capability are being discussed in RAN2. RAN4 needs to introduce related UE RRM requirements, considering mobility performance as well as UE complexity.

As discussed in [1], 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 not to introduce any change in intra frequency requirements.
Proposal 2: Do not introduce any change in intra frequency requirements.

The remaining question is what would be the requirements for cells on configured inter frequencies.

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, it is proposed to derive the inter frequency requirements based on one of the typical compressed mode parameters. We propose using TGL = 7 slots and TGPL = 4 frames for discussion, but this can be determined through discussion in RAN4. For the case of TGL = 7 slots and TGPL = 4 frames, the new cell identification time requirement is 3.33 s per frequency and the measurement period for UE CPICH measurements is 555 ms per frequency. The proposed new cell identification time requirement is (3.5·Nfreq) s and the measurement period for UE CPICH measurements is (600·Nfreq) ms, further considering implementation margin.
Proposal 3: Introduce new inter frequency requirements for cells on configured frequencies in MC-HSDPA based on typical CM parameters. The proposed new cell identification time requirement is (3.5·Nfreq) s and the measurement period for UE CPICH measurements is (600·Nfreq) ms.

3
Conclusions
This contribution has continued discussion on the new UE behavior and requirements for inter frequency search for configured frequencies of multi-carrier HSDPA without CM. The following proposals have been made:
Proposal 1: Introduce new inter frequency searcher behaviour in MC-HSDPA as outlined below.
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Proposal 2: Do not introduce any change in intra frequency requirements.

Proposal 3: Introduce new inter frequency requirements for cells on configured frequencies in MC-HSDPA based on typical CM parameters. The proposed new cell identification time requirement is (3.5·Nfreq) s and the measurement period for UE CPICH measurements is (600·Nfreq) ms.

Proposal 4: Inform RAN2 of RAN4’s decision and let RAN2 determine the applicable releases/the need for capability bit.
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New inter frequency searcher behaviour in MC-HSDPA


A multi-carrier HSDPA UE (without Rel-8/9/10 optional searchers) shall be able to have measurements for cell(s) on configured inter frequencies without requiring compressed mode.


Requirements shall be independent of activation/deactivation status of configured frequencies.


Configured frequencies could be either in single band or in dual bands.


Multi-carrier HSDPA includes DC-HSDPA, DB-DC-HSDPA, 4C-HSDPA and NC-4C-HSDPA.
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