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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 [1-3]. It is common understanding that it will be beneficial if the CM can be avoided. The benefit of avoiding CM has been recently verified via field tests with DC-HSDPA and the results are shown in a white paper [4]. 
Two concerns were mainly raised by companies to allow UE inter frequency search for configured frequencies without CM. One is a potential IOT problem and the other is the UE behavior of inter frequency search for configured but deactivated carriers without CM. IOT issue is being discussed in RAN2. A potential solution to address UE behavior for inter frequency search of configured but deactivated frequency was provided in [3]. This contribution continues discussion on inter frequency search for configured frequencies without CM.
2
UE searcher behaviour in MC-HSDPA
Similar issues exist for different configurations of MC-HSDPA scenarios. Each case can be looked into separately below.
2.1
DC-HSUPA

For DC-HSUPA, the UE is required to search two intra frequencies without CM. If DC-HSUPA is configured, the UE is required to search two intra frequencies without CM regardless of activation/deactivation status of configured frequencies. Therefore, it is expected that the UE stays tuned to receive two intra frequencies even if it is deactivated. Although this is not desirable for UE battery consumption, it may be acceptable considering that two intra frequencies are adjacent within a band. In addition, DC-HSUPA requires active sets per intra frequency. Therefore, the avoidance of CM might be prioritized over UE battery life improvement.
2.2
Rel-8/9/10 optional searchers

For MC-HSDPA with Rel-8/9/10 optional searchers, the UE is required to search inter frequenc(ies) without CM with respect to the signaled capability. Depending on the signalled searcher capability (for a single band or dual bands), the UE battery impact will be different. Since this is optional capability for UE, it would be a design choice to compromise between performance and battery life.
2.3
MC-HSDPA UE with a single uplink without Rel-8/9/10 optional searchers

For MC-HSDPA with a single uplink without Rel-8/9/10 optional searchers (a.k.a. legacy MC-HSDPA), heavier usage of CM is expected. As shown in [4], this could result in lower throughput [4] and effectively worse UE battery life due to a longer stay in connected mode. Therefore, it is our view that it would be beneficial to allow UE inter frequency search for configured frequencies without CM for legacy MC-HSDPA. As discussed in [3], this requires some mechanisms to sync up the activation status of configured frequencies between RNC and NodeB. One example could be the one in [3].
This may lead to undesirable network behavior that NodeB never deactivates any of configured carriers in order to avoid CM. Therefore, one compromised solution would be to allow inter frequency search without CM only for configured frequencies within a band that intra frequency belongs to.
Proposal 1: It is proposed to allow inter frequency search without CM for configured frequencies within a band that intra frequency belongs to.

Once the proposal is agreeable by the group, we can send an LS to RAN2/3 to discuss solutions. The applicable release can be also discussed in RAN2/3 so that they can decide the release based on the signalling impact.
Proposal 2: If proposal 1 is agreeable in RAN4, it is proposed to send an LS to RAN2/3 to ask them to discuss solutions for RNC/NodeB sync-up on the status of carrier activation.

Then, RAN4 can discuss the related UE RRM requirements.

3
Conclusions
This contribution has continued discussion on inter frequency search for configured frequencies without CM. The following proposals have been made:
Proposal 1: It is proposed to allow inter frequency search without CM for configured frequencies within a band that intra frequency belongs to.

Proposal 2: If proposal 1 is agreeable in RAN4, it is proposed to send an LS to RAN2/3 to ask them to discuss solutions for RNC/NodeB sync-up on the status of carrier activation.
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