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1. Introduction
In MC-HSUPA, agreements have been achieved with regard to Mobility and measurements[1]:

-
Mobility and measurements:
-
The reference frequency is introduced for defining intra-frequency cell and inter-frequency cell
-
The mobility procedure for MC-HSUPA should be identical to the legacy mobility procedure based on the reference frequency
While some open issues about measurement have been left to be solved as follows:

(1) When enhanced TS0 usage is used in MC-HSPA, whether or not to optimize the measurement occasion?

(2) If the answer of (1) is yes, how to optimize it?

(3) How to treat the relationship between the new capability and the old capabilities.
In this document we focus on these issues and give our proposals.
2. Measurement of MC-HSUPA
In this section we analyze of the impact of measurement occasion in MC-HSUPA and the conclusion will be also applicable for MC-HSDPA. 
2.1. Measurement occasion impacts
For 1.28 Mcps TDD, the broadcasting channel is only configured in Timeslot0(TS0),  the UE can perform measurement in this timeslot any time when there is no traffic channel configured in TS0. In Rel’9 enhanced TS0 usage was introduced in the specification and measurement occasion was also defined to accommodate inter-frequency measurement performance:

· For inter-frequency measurement, during the measurement occasion, the UE changes the frequency of receiver and performs measurements, while the network will stop data transmission for this UE in the measurement occasion. The throughput of this UE will decrease which is the same for HSUPA. 

· For intra-frequency measurement, the network will not configure measurement occasion to UE.
Thus, we can summarize the characteristic of measurement in SC-HSPA as follows:
· For each inter-frequency, UE need to change its local oscillator frequency for measurement
· During the measurement occasion, the UE need to perform inter-frequency measurement;
· Since there is no measurement occasion configuration for intra-frequency measurement, the UE must be able to perform intra-frequency measurement the same time when it is receiving data continuously on TS0 of working frequency.
In MC-HSDPA and MC-HSUPA, the UE can receive multiple carriers at one time, and if the reference frequency is one of the configured frequencies which are used for transmission, some frequencies in the inter-frequency measurement list may also be able to be in the receiving bandwidth of UE. The UE can take the advantage of RF and base-band ability to measure the cells on these frequencies without measurement occasion. This would increase the data throughput and reduce the delay of handover.
2.2. Measurement of intra-bandwidth frequency
In order to facilitate the description, we defined “intra-bandwidth frequency”, it can be character as:

· Assuming the reference frequency is one of the configured frequencies which are used for transmission;
· The signal bandwidth of the frequency is within the bandwidth of current RF receiver of UE;
· The frequency belongs to the same frequency band as that of the reference frequency;
· The frequency is not reference frequency.
According to the above analysis, if one multi-carrier UE with enhanced TS0 usage ability can perform measurement on intra-bandwidth frequency without measurement occasion when TS0 is used, it will increase the data throughput and improve the performance of handover. This ability need two aspects: the one is RF receiving ability, the other is the base band processing ability: be able to perform measurement on intra-bandwidth frequency with receiving data continuously on TS0. The first one is an innate for the multi-carrier UE, but the second one is not. However, we can see that, the single carrier UE with enhanced TS0 usage ability already has the second ability, so we can also require the Multi-carrier UE with enhanced TS0 usage ability support the second ability mandatory.
In the pre-meeting, reference frequency is introduced for defining intra-frequency cell and inter-frequency cell. Maybe intra-bandwidth frequencies appear in the inter-frequency cell-info list. Based on above analysis, the measurement on such inter-frequency cell does not require measurement occasion. Further more, in the mobility scene, if the frequency of the target inter-frequency neighbor cell belongs to the intra-bandwidth frequency set, the measurement of the target cell does not require measurement occasion either. The measurement time of such cells shall be reduced and successful handover rate value will be enhanced. 

Proposal1: For LCR TDD, introduce a new definition “intra-bandwidth frequency” to describe the frequency which does not need to configure the measurement occasion.
Proposal2: The multi-carrier UE with enhanced TS0 usage ability shall be able to perform inter-frequency measurement without measurement occasion on intra-bandwidth frequencies.
2.3. Configuration of intra-bandwidth frequency 
According to the analysis above, intra-bandwidth frequency measurement without measurement occasion would bring some gains to UE and this is related to the number of hopping frequency times for measuring. The less the hopping frequency times the UE performs measurement, the less interruption time when the UE transmitting. For example, in the figure 1, the UE is able to receive 3 carriers, and the number of carriers which used to HSPA transmission is only two: f1 and f2. Assuming there does not exist any neighbor cell whose primary frequency equals to f2+1.6MHz, but the neighbor cell whose primary frequency is equal to f1-1.6MHz, f1 or f2 exists, as we can see, the case b configuration of the receiver can increase the number of neighbor cells whose primary frequency is same as intra-bandwidth frequency, namely, the hopping frequency times of case b is smaller than that of case a, so its performance will be better than that of case a. 
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Figure 1 two different configuration of intra-bandwidth frequencies 
To achieve the configuration of case b, there are two schemes:

A） Network controls the intra-bandwidth frequencies through RRC signaling.

B） UE controls the intra-bandwidth frequencies by itself. After reception of “measurement control”, and get all of the primary frequencies of neighbor cells, the UE find the best configuration scheme of receiver to minimize hopping frequency times.
On one hand, for scheme B, if the rules are not specified, it will cause different understanding of intra-bandwidth frequencies between the UE and network, i.e., how to choose from the configurations which are have the same hopping frequency times? To eliminate the mismatch between UE and NW, the UE self-determined method ( scheme B) is also need to be specified. 
Comparing with network control and UE self-determined method, from network side point of view, it shall perform the intra-bandwidth frequencies configuration for both scheme. No benefit can be achieved from UE self-determined method. But from UE point of view, network control scheme can reduce the extra effort UE needs to take, thus reduce the  complexity of UE implementation. So it is better that intra-bandwidth frequencies shall be controlled by the network.
Proposal3: The intra-bandwidth frequencies of UE shall be controlled by the network through RRC signaling.
2.4. Relationship of the capabilities
In this chapter, we will discuss the following issues:
(1) When to start the measurement for intra-bandwidth frequencies without measurement occasion?

(2) Does the measurement occasion optimizing ability only be used in multi-carrier operation?
For issue (1), in our opinion, the measurement occasion optimizing is used for the enhanced TS0 usage, thus, for multi-carrier UE, the requirement for optimizing the measurement occasion in enhanced TS0 usage is the same even it is configured with single carrier. In order to achieve the benefit of this operation,  in case TS0 is used for data transmission for MC-HSPA capable UE in CELL_DCH state, the measurement for intra-bandwidth frequencies without measurement occasion can be start. 
Otherwise if TS0 is not used for data transmission, no measurement occasion is needed. So the UE behavior is left to implementation.
Proposal4: In case TS0 is used for data transmission for MC-HSPA capable UE in CELL_DCH state, the measurement occasion optimizing can be start.
For issue (2), the UE will be configured as single carrier operation or multi-carrier operation with carrier number smaller than its ability, so the relationship between the measurement occasion optimizing operation and multi-carrier operation needs to be clarified. 
Based on the analysis above, when the network configure TS0 for transmission, the receiving bandwidth of UE is assigned, the data on the frequency within the bandwidth can be received without hopping frequency, if the measurement occasion optimizing operation is used, it will not increase the complexity in base band and no interruption for data transmission. So we suggest measurement occasion optimizing can be used in either SC-HSPA or MC-HSPA for MC-HSPA capable UE, so the start-up of measurement occasion optimizing shall be independent to multi-carrier operation.
Proposal5: The start-up of measurement occasion optimizing shall be independent of multi-carrier operation, and the measurement occasion optimizing ability can be used in single carrier operation.

3. Conclusion
In this contribution we analyze the impact of measurement occasion and define a new phrase “intra-bandwidth frequency”. Then we give our suggestion on the intra-bandwidth frequency measurement as followed:

Proposal1: For LCR TDD, introduce a new definition “intra-bandwidth frequency” to describe the frequency which does not need to configure the measurement occasion.
Proposal2: The multi-carrier UE with enhanced TS0 usage ability shall be able to perform inter-frequency measurement without measurement occasion on intra-bandwidth frequencies.

Proposal3: The intra-bandwidth frequencies of UE shall be controlled by the network through RRC signaling.
Proposal4: In case TS0 is used for data transmission for MC-HSPA capable UE in CELL_DCH state, the measurement occasion optimizing can be start.

Proposal5: The start-up of measurement occasion optimizing shall be independent of multi-carrier operation, and the measurement occasion optimizing ability can be used in single carrier operation.
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