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1 Introduction
In the recent RAN4 meetings, several companies expressed concerns regarding the UE RRM requirement for 4C-HSDPA in [1] [2] [3]; however no final agreement has been reached so far. In this contribution, we discuss the RRM requirements for 4C-HSDPA further and give our proposals about RRM requirements relaxation.
2 Measurement requirement of Rel-8/9
In Rel-8 for DC-HSDPA, the minimum cell search capability of a DC-HSDPA UE is to perform intra frequency cell search on the primary carrier only. In addition to this mandatory measurement requirement, a new optional measurement capability was introduced to allow the UE to search one adjacent frequency without compressed mode.
In Rel-9 for DC-HSUPA, in addition to the mandatory measurement requirement on the primary carrier, the UE is also required to search on the secondary frequency without compressed mode so as to maintain two independent active set.

For 4C-HSDPA, since the mobility procedure is still based on the primary carrier, it is preferred to keep the same minimum cell search capability as for Rel-8 and Rel-9.
3 Number of carriers UE be able to monitor
25.133 specifies that when a single uplink carrier frequency is configured or dual uplink carrier frequencies are configured, a UE in CELL-DCH state shall be able to monitor up to:
With the increased requirement of wireless wideband, it will be more attractive for the operators to deploy 3/4 carriers HSDPA in the hot-spot regions. As discussed in [1] and [2], in several scenarios such as in the edge of hot spot regions where primary carrier maybe absent when UE moving, the probability for capturing the best cell could be increased if UE can measure up to 3 additional FDD carriers. I.e. it is beneficial for the 4C-HSDPA UE to measure up to 3 additional FDD carriers so as to improve the mobility performance.
4 RRM requirements relaxation
Given that there is no essential architecture change, the platform for 4C-HSDPA UEs may be upgraded from the platform for DC-HSDPA/DB DC-HSDPA UEs without increasing the number of searchers so as to reduce the complexity/cost. However, the consequence is that the 4C-HSDPA UEs have to rely on the compressed mode to search the secondary carriers, which will significantly degrade the downlink throughput. It will be beneficial if the UE could perform the measurements without compressed mode, which could be achieved by relaxing the measurement performance requirement somehow. 
4.1 How the RRM requirements relaxation applies
Regarding the relaxation of the UE RRM requirements, as discussed in [2], one possible method is to relax the performance requirement on the number of cells searching simultaneously, for example, UE could search simultaneously less cells (i.e. a half) than before on each carrier, but the cell identification time is maintained. 
As discussed in [1], an alternative method is not to reduce the number of cells per carrier that the UE needs to measure, given that cells are deployed with more and more higher density in the field especially in the hot-spot region, but the cell identification time along with measurement period could be prolonged, as shown in the formula below:
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Wherein, NFreq is the number of carriers on which RRM requirements relaxation applies. For example, NFreq=3 for a UE supports 4C-HSDPA while not supports DC-HSUPA and NFreq=2 for a UE supports 4C-HSDPA and DC-HSUPA..
For example, when the RRM requirement of two carriers are relaxed to match the RRM requirement for the case when only one carrier is required to search, the cell identification time along with the measurement period would be double. We think it is an acceptable value even the cell identification time is double, because it is still much shorter than the cell identification time required by UE with compressed mode (for example in compressed mode the, only the gap time (usually 1/36~1/10 of TGPL) could be used to search inter-frequencies in a TGPL, while in the relaxed requirement at least 1/3 of measurement period could be used for searching one inter frequency). Therefore the impact on system performance of the relaxation could be obviously slighter than that of measurement with compressed mode and none of complex work can be seen to evaluate the impact.
Proposal 1: For 4C-HSDPA UE, RRM performance requirement of cell identification time along with measurement period could be relaxed.
4.2 On which carrier the RRM requirements relaxation applies
The RRM performance requirement relaxation could apply to all the carriers other than the primary carrier and the 1st secondary carrier in case DC-HSUPA is configured, because it is preferred to avoid the impact to the existing mandatory measurement requirements. Given that the UE measurement capability is subject to its supported channel bandwidth, therefore for 4C-HSDPA the maximum number of carriers that the relaxation could apply is 3 (in case DC-HSUPA is not configured), i.e. corresponding RRM performance requirement could be relaxed at most by a factor of 3.
Proposal 2: For 4C-HSDPA UE, RRM performance requirements relaxation could apply to all the carriers other than the primary carrier and the 1st secondary carrier in case DC-HSUPA is configured.
5 Conclusion
It is proposed that RAN4 discuss and agree on the following proposals regarding the RRM requirement for 4C-HSDPA:
Proposal 1: For 4C-HSDPA UE, RRM performance requirement of cell identification time along with measurement period could be relaxed.
Proposal 2: For 4C-HSDPA UE, RRM performance requirements relaxation could apply to all the carriers other than the primary carrier and the 1st secondary carrier in case DC-HSUPA is configured.
If these proposals are agreed after discussion, Huawei would like to provide the corresponding CR.
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-	32 inter frequency cells, including


-	FDD cells distributed on up to 2 additional FDD carriers and
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