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1 Introduction
The benefit to 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 as pointed in [1] in the last RAN2 meeting, for the UE with the capability of “Enhanced inter-frequency measurements without compressed mode”, it is still not clear enough from the network perspective how to configure the carriers to measured without CM. In this contribution we will further discuss this issue.
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 for 4C-HSDPA, the UE measurement capability “Enhanced inter-frequency measurements without compressed mode” defines 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 locates in the primary band or not. Both “Adjacent Frequency Index” and “Inter-band frequency index” could be used to indicate the frequencies on which can be measured without CM.
3 Discussion
3.1 Issues
For a 4C-HSDPA UE with the capability of “Enhanced inter-frequency measurements without compressed mode”, considering the scenario as shown in the Figure 1 below:
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Figure 1: the (3, 1) scenario

Where:
· The UE is 4C capable; 

· The UE supports the combination (3, 1) in Band A and Band B;
· F1 is the currently used frequency; F0 and F2 are the adjacent frequencies;
· F4 is an inter-band frequency.

The following two issues could be observed:
· Issue1：F3 could not be configured as the frequency to measure without CM
Although F3 is a frequency within the channel bandwidth capability of the UE, but it cannot be configured as the frequency to measure without CM by either one of the two IEs “Adjacent Frequency Index” and “Inter-band frequency index”, given that F3 is neither an adjacent frequency nor an inter-band frequency. 
· Issue2：F0 and F2 could not be configured as the frequencies to measure without CM simultaneously
This is because IE “Adjacent Frequency Index” could configure only one adjacent frequency, hence two adjacent frequencies (F0 and F2) cannot be configured together by IE “Adjacent Frequency Index”. The same issue also exists for IE “Inter-band Frequency Index”.

3.2 Solutions

There are two possible solutions to address the issues above:

· Solution 1: Introduce two new frequency indexes
Similar to Rel-8/9, two new Rel-10 frequency indexes could be introduced to indicate the frequencies to measure without CM, the frequencies should be within the bandwidth capability and band combination capability of the UE. With this solution, the current existing IE “Adjacent Frequency Index” and “Inter-band frequency index” will only be used for the UE without the capability of “Enhanced inter-frequency measurements without compressed mode”.
· Solution 2: Re-interpret the current two frequency indexes
In [2] TS 25.331, the “Adjacent Frequency Index” and “Inter-band frequency index” were specified as following in Table 1:

Table 1: Definition for “Adjacent Frequency Index” and “Inter-band frequency index”
	Adjacent frequency index
	OP
	Integer (0..<maxCellMeas-1>)
	Index to an element in the IE “New inter-frequency cell” containing a cell on the adjacent frequency; index = 0 corresponds to the first element in the IE
	REL-8

	Inter-band frequency index
	OP
	Integer (0..<maxCellMeas-1>)
	Index to an element in the IE “New inter-frequency cell” containing a cell on an inter-band frequency; index = 0 corresponds to the first element in the IE
	REL-9


With this solution, the two IEs could be re-interpreted thereby they could be used to indicate any frequency as long as the frequency is within the bandwidth capability and band combination capability of the UE.
In our opinion, solution 2 is not preferred although it is with less specification impacts, because it will impact the readability of the specification since the same IEs have different meanings in deferent releases.
Solution 1 is a clear and simple solution. The only drawback is that some ASN.1 impacts will be involved. However, this may not be a big issue given that Rel-10 has not been frozen yet. Moreover, solution 1 is more forward compatible, given that it could be smoothly extended for Rel-11 8C-HSDPA where UE may be required to measure more frequencies without CM.
Therefore we prefer the solution 1.
4 Conclusion
RAN2 is kindly asked to discuss and agree on the following proposal regarding the configuration of frequencies to measure without CM for 4C-HSPDA UE that are capable of “Enhanced inter-frequency measurements without compressed mode”:
Proposal: For 4C-HSDPA UEs with the capability of “Enhanced inter-frequency measurements without compressed mode”, introduce two new frequency index IEs (by means of sequence) to indicate the frequencies to measure without CM.
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