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1 Introduction
In Rel-8 for DC-HSDPA, a new UE measurement capability was introduced to allow the UE to search the adjacent frequency without compressed mode, with this capability, the UTRAN can have the knowledge of whether the UE has the secondary searcher, thus the unnecessary enabling of compressed mode could be avoided. In Rel-9 DB-HSDPA, a similar UE measurement capability was introduced to allow the UE to search the inter-band frequency without compressed mode.
In this contribution, we will discuss the UE measurement capability for 4C-HSDPA.
2 
Discussion
2.1 Number of carriers UE be able to monitor
In the current spec of 25.133, it is specified that for a UE in CELL_DCH state, when a single uplink carrier frequency is configured, or when dual uplink carrier frequencies are configured, the UE shall be able to monitor up to:
-
32 inter frequency cells, including

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

-
Depending on UE Capability, TDD cells, distributed on up to 3 TDD carriers and

For 4C-HSDPA, there will be up to three secondary carriers, that is to say, the UE will only be able to monitor two secondary carriers out of them. As the consequence, in some coverage areas of 4C-HSDPA, the serving HS-DSCH cell can’t be guaranteed to always be the best cell. 
Proposal 1: Discuss whether it is necessary to increase the UE measurement capability to up to 3 additional FDD carriers.
2.2 Measurement without compressed mode

With the introduction of 4C-HSDPA, if UE still relies on compressed mode to search the secondary carriers then longer gaps will be required to perform inter-frequency measurements. This is due to the increased number of secondary carriers that UE need to measure. Use of compressed mode will significantly degrade the downlink throughput. Hence it will be beneficial to make it mandatory for the UE to measure the secondary carriers without compressed mode if the UE supports 4C-HSDPA.
Proposal 2: If the UE has the capability of supporting 4C-HSDPA then it shall be capable of measuring the secondary carriers without compressed mode.
2.3 Time-division mode secondary searcher

If proposal 2 is agreed, then new measurement functionality is required by UEs that support 4C-HSDPA. There seem to be 2 ways of providing this new measurement functionality, as follow:
1. Increase the number of searchers. However this might increase the cost of UEs and it might not be easy for UE architecture to be upgraded from DC-HSDPA to 4C-HSDPA.
2. Enable all the secondary carriers to be measured using one single secondary searcher in a time-division mode, given the time aligned relationship of all the aggregated carriers. However RAN4 would need to be involved in to evaluate whether this is feasible and whether the performance requirements for inter-frequency measurements could be satisfied.
The patterns of time-division that the UE used to measure the secondary carriers could be:
1. configured by the UTRAN via RRC signalling.
2. UE implementation specific.
Proposal 3: Send a LS to RAN4 to ask whether the time-division mode secondary searcher is feasible and whether the performance requirements for inter-frequency measurements could be met.
3 Conclusion
It is kindly as RAN2 to discuss and agree on the following three proposals regarding the improvements of UE measurement capability for 4C-HSDPA:
Proposal 1: Discuss whether it is necessary to increase the UE measurement capability to up to 3 additional FDD carriers.
Proposal 2: If the UE has the capability of supporting 4C-HSDPA then it shall be capable of measuring the secondary carriers without compressed mode.
Proposal 3: Send a LS to RAN4 to ask whether the time-division mode secondary searcher is feasible and whether the performance requirements for inter-frequency measurements could be met.
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