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1 Introduction
The benefit to the UE mobility performance given by the capability of searching on the secondary carrier without CM was introduced in Rel-8/9 for DC-HSDPA. In Rel-10, a new capability “Enhanced inter-frequency measurements without compressed mode” was introduced for 4C-HSDPA UE.
However it is still not clear enough from the network perspective on how to configure the carriers to measure without CM in some scenarios, especially for the 4C capable UE. In this contribution we will summarize the configuration of frequencies measured without CM supported in current specification and give the analysis on some scenarios for which the current rules are not appropriate.
2 Background
In Rel-8 for DC-HSDPA, the UE measurement capability “Adjacent Frequency measurements without compressed mode” defines whether the UE needs CM to perform measurements on an adjacent frequency. A corresponding IE “Adjacent Frequency Index” in Measurement Control indicates which adjacent frequency can be measured without compressed mode.
Similar to Rel-8, in Rel-9 for DB DC-HSDPA, the UE measurement capability “Inter-band Frequency measurements without compressed mode” defines whether the UE needs CM to perform measurements on an inter-band frequency. A corresponding IE “Inter-band frequency index” in Measurement Control indicates which inter-band frequency can be measured without compressed mode.
In Rel-10, the Rel-8/9 measurement capability could be reused for 4C-HSDPA UE with one additional searcher for inter-frequency searching. Furthermore, for 4C-HSDPA, a new measurement capability “Enhanced inter-frequency measurements without compressed mode” is introduced to indicate whether the UE needs CM to perform measurements on any two frequencies within its bandwidth capability and band combination capability, irrespective of whether the frequency to measure is configured for data reception or not and whether it is located in the primary band or not. A corresponding IE “Frequency index list for enhanced measurement” in Measurement Control indicates the frequencies on which can be measured without CM.
The configurations of the frequencies to measure without CM in different enhanced measurement type (“Adjacent frequency measurement without compressed mode”, “Inter-band frequency measurement without compressed mode” or “Enhanced inter-frequency measurements without compressed mode”) along with the criteria to start measuring without CM for the measurements specified in [1] are summarized in the following table1:

Table 1 Summary of the configuration of the frequency to measure without CM
	Type of configured enhanced Measurement
	Adjacent frequency
(for DC and 4C capable UE)
	Inter-band frequency

(for DB and 4C capable UE)
	Frequencies for enhanced measurement
(for 4C capable UE only)

	Secondary carrier configured
	YES
	NO
	YES
	NO
	YES or NO

	The criteria to start measuring without CM
	1）one of the secondary carriers is adjacent carrier
2) The frequency stored in Adjacent frequency info is same as the secondary carrier.
	The frequency stored in Adjacent frequency info is adjacent frequency.
	1）One of the secondary carriers is an inter-band frequency.

2）The frequency stored in inter-band frequency info is same as the secondary carrier.
	The frequency stored in inter-band frequency info is inter-band frequency.
	1）The frequencies to measure and all the configured carrier form the carrier combination supported by the UE
2）The variables stored in frequencies info for enhanced measurement are same as these frequencies

	Frequency can be can be configured to measure without CM
	Adjacent secondary carrier
	Adjacent frequency(left or right)
	Inter-band secondary carrier
	Inter-band frequency
	The frequencies 
along with which all the configured carriers form the combination supported by the UE

	Number of additional carrier(s) could be measured without CM simultaneously
	1
	1
	1
	1
	2


3 Discussion
As we can see from table1 for the measurement type of “adjacent frequency measurement”, if secondary carrier is configured, only the adjacent secondary carrier could be configured as the adjacent frequency measured without CM. this restriction is reasonable for the DC UE. However, it needs to be relaxed a little bit for 4C UE. 
For example: for a 4C-HSDPA UE with the capability of “adjacent frequency measurement without CM”, considering the scenario as shown in the Figure 1 below:

[image: image1]
Figure 1: the DL 2C scenario

Where:

· The UE is DL 4C capable in Band A; 
· F1 is the primary carrier

· F2 is the 1st secondary carrier;

· F0 and F3 is not configured as the secondary carrier;

Since the combination of F0, F1 and F2 is the supported carrier combination of the UE, furthermore F0, F2 are the adjacent carriers, F0 or F2 could be configured as the adjacent carrier measured without CM, which conflicts with the current CM evaluation criterion as summarized in tabel1. Therefore, we propose:
Proposal 1: For the 4C UE with capability of “adjacent frequency measurement without CM”, the non-configured secondary carrier shall not be excluded as the frequency to measure without CM.
4 Conclusion
RAN2 is kindly asked to discuss and agree on the following proposals regarding the configuration of frequencies to measure without CM for multi-cell UE, and if the proposals are agreed, Huawei would like to provide the corresponding CRs: 
Proposal 1: For the 4C UE with capability of “adjacent frequency measurement without CM”, the non-configured adjacent carrier shall not be excluded as the frequencies to measure without CM.
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