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1   Introduction
The TR template for supporting E-UTRA radio resource management [1], which contains a section related to UE measurements procedures, has been agreed in previous RAN4 meeting. This contribution presents some UE measurement scenarios and considerations for neighbour cell measurement. The contribution also includes a text proposal for the RAN4 internal technical report.
2   Measurements in LTE
In LTE due to several bandwidth options, the UE measurements are different from that in WCDMA. The following figure shows a number of measurement scenarios. 
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Fig.1 Measurements scenarios in LTE
There are 7 cells in Fig.1. Cell1, Cell 2, Cell 3 and Cell 4 operate on the same carrier frequency, and all the other cells operate on a different carrier frequency than the above 4 cells. UE1, UE2 and UE3 camp on Cell1 and UE4 camps on Cell7. Cell1, Cell 2 and Cell 7 transmit over a 20MHz allocation, Cell3 and Cell 5 transmit over a 10MHz portion and Cell4 and Cell 6 transmit over a 5MHz portion. UE1 is capable of operating with a 20MHz bandwidth, whereas all the other UEs are only capable of operating up to 10MHz bandwidth. 

No matter that UE bandwidth capability is the same with or different from neighbour cell bandwidth, UE could perform intra-frequency or inter-frequency measurement on neighbour cell. There are possible measurements scenarios as follows: 
· Neighbour cell has the same carrier frequency as the serving cell
In figure 1, UE3 measurement on Cell2, Cell3, and Cell4 can be performed without re-tuning UE’s receivers. The measurements can be obviously considered as intra frequency neighbour cell measurement. Meanwhile, when measuring Cell2, Cell3, and Cell4 UE2 will require measurement gaps to re-tune its receiver. The measurements may be considered as inter frequency neighbour cell measurements. 
· Neighbour cell has the different carrier frequency from the serving cell
In figure 1, when measuring Cell5, Cell6, and Cell7 UE3 will require measurement gaps to re-tune its receiver. The measurements can be considered as inter frequency neighbour measurements. Meanwhile, UE2 measurements on Cell5, Cell6 and UE4 measurements on Cell1 can be performed without re-tuning UEs’ receivers. The measurements may be considered as intra frequency cell measurements.
From the above scenarios, intra frequency neighbour cell measurements correspond to not only the case when the serving and neighbour cell operate on the same carrier frequency but also the case when the neighbour cell operates on a different carrier frequency from the serving cell. So do the inter frequency neighbour cell measurements. Whether the measurements performed by UE are intra frequency neighbour cell measurements or inter frequency neighbour cell measurements is dependent on the bandwidth capability of the UE, the carrier frequency where the UE is currently operating and the carrier frequency of the neighbour cell regardless that whether the carrier frequencies of the serving and neighbour cell are the same or not.
In addition, there are other possible measurements scenarios:
· Intra cell measurements

It is possible that the E-NodeB schedules the UE transmission on any portion within the system bandwidth in a cell when the UE bandwidth capability is less than the system bandwidth. For example, in Fig.1, UE2 maybe need to consider to camp on the other portion of Cell1 different from the portion it camps on now. So the UE2 measurement on the other portion of Cell1 is possible. Actually, the kind of intra-cell measurement can be considered as inter frequency measurement because measurement gaps are needed, but UE doesn’t need to perform cell identification before measurement.
Resultantly, the UE measurements in LTE include following categories:

· Intra frequency measurements

The UE can carry out the measurements and the UE is able to receive all necessary common channels of the neighbour cell without re-tuning its receiver.

· Inter frequency measurements
The measurements comprise inter frequency neighbour measurements and intra cell measurements.
· Inter frequency neighbour measurements
Neighbour cell measurements are considered as inter-frequency measurements when the UE need measurement gaps to perform measurements.

· Intra cell measurements
The measurements are performed on the other portion in serving cell different from the bandwidth camped by the UE and out of UE bandwidth capability. 
Therefore RAN4 need considering the measurement requirements of the following categories: intra frequency measurements, inter frequency measurements comprising inter frequency neighbour measurements and intra cell measurements.UE needs to determine to perform intra frequency measurement (i.e. non gap assisted measurement) or inter-frequency measurement (i.e. gap assisted measurement) before the measurement. 
3   Conclusions
Based on the scenarios and analysis in this contribution, it is proposed: 

· RAN4 need considering the measurement requirements of the following categories: intra frequency measurements, inter frequency measurements comprising inter frequency neighbour measurements and intra cell measurements in LTE.
· UE needs to determine to perform intra frequency measurement (i.e. non gap assisted measurement) or inter-frequency measurement (i.e. gap assisted measurement) before the measurement.
· Whether the measurements performed by UE are intra frequency neighbour cell measurements or inter frequency neighbour cell measurements is dependent on the bandwidth capability of the UE, the carrier frequency where the UE is currently operating and the carrier frequency of the neighbour cell regardless that whether the carrier frequencies of the serving and neighbour cell are the same or not.
We propose to include the text proposal in Section 4 into the RAN4 technical report [1].
4   Text proposal

-------------------------------------------- Start text proposal -------------------------------------------------------------------
8
UE Measurements Procedures

Note: 
This section contains requirement aspects related to UE measurement and reporting capabilities needed for supporting E-UTRA radio resource management.
The requirements include following categories: intra frequency measurements, inter frequency measurements comprising inter frequency neighbour measurements and intra cell measurements, inter-RAT measurements. In LTE, Whether the measurements performed by UE are intra frequency neighbour cell measurements or inter frequency neighbour cell measurements is dependent on the bandwidth capability of the UE, the carrier frequency where the UE is currently operating and the carrier frequency of the neighbour cell regardless that whether the carrier frequencies of the serving and neighbour cell are the same or not.
UE should determine to perform intra frequency measurement (i.e. non gap assisted measurement) or inter-frequency measurement (i.e. gap assisted measurement) before the measurement.
-------------------------------------------- End text proposal -------------------------------------------------------------------
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[1] R4-060122_TR “Support of E-UTRA radio resource management Technical”, Nokia
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