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1
Introduction

In the last RANWG2 meeting, a proposal [1], [2], [3] was made to introduce and allow for signalling of a UE measurement capability that allows a UE to perform measurements on a frequency adjacent to the intra-frequency, without the need for compressed mode. Note that this capability differs from an existing UE measurement capability that allows a UE to perform measurements on any inter-frequency in the absence of compressed mode. The difference stems from the fact that in the new proposal, the assumption is that the UE receiver is jointly tuned to a wider bandwidth of 10MHz (for example a UE operating in dual cell mode on two adjacent carriers) that includes the intra-frequency, compared to a UE receiver that has an RF oscillator tuned to the intra-frequency and another RF oscillator to any other inter-frequency. 
In the same meeting, as captured by the RAN2 Chairman’s notes, the following proposal was agreed upon:
We agree with the proposal to have a capability indicating need for CM for measurement on an adjacent carrier. We can send an LS to RAN4 to inform them about this decision.
In that same meeting, a point was raised by Nokia that it was not enough to add a UE measurement capability bit and more details were needed to analyze and understand how this UE capability would be utilized by the UTRAN. 
Nokia would like Qualcomm to provide an analysis on the way this would be added in the specification. A major concern is there is much more than in these CRs than simply adding a capability bit.
In this contribution, we provide further analysis on the signalling needed between the UE and UTRAN and vice versa to make use of this UE measurement capability in the network. Also, this document serves as a basis for the CR proposed in [4]
2
Summary of modification in R2-086368
In [4], a 25.331 CR is proposed to introduce a UE Measurement Capability on a frequency adjacent to intra-frequency. The changes in the 25.331CR can be summarized into 4 categories as follows:
Signaling of Capability Bit

To signal the capability bit, a new Boolean IE “Adjacent frequency measurement” is added to each of the Measurement Capability (10.3.3.21) and Measurement Capability extension (10.3.3.21a) messages. 

· If this IE is set to TRUE, then the UE requires compressed mode for adjacent frequency measurements to search a frequency adjacent to the intra-frequency.

Indication of Adjacent Frequency by UTRAN
Since the adjacent frequency can be to the left or to the right of the intra-frequency, we propose that in the Measurement Control message (10.2.17), an integer valued IE “Adjacent frequency index” be introduced.
· The IE represents as index (or pointer) to an element in the IE “New inter-frequency cell” containing a cell on the frequency adjacent to the intra-frequency.

· An index = 0 corresponds to the first element in the IE.
Update to CELL_INFO_LIST in UE

The CELL_INFO_LIST(13.4.0) in the UE has been expanded to store the Adjacent frequency index.

Procedural text

· Upon reception of MEASUREMENT CONTROL by the UE (8.4.1.3), if the IE "Measurement command" has the value "setup" :
· for measurement type "Inter-frequency measurement", if the UE has indicated support for the IE “Adjacent frequency measurement” and if the frequency corresponding to “Adjacent frequency index” in “Inter-frequency cell info”, included in the variable CELL_INFO_LIST, is 5 MHz away from the used frequency
· the UE will begin measurements on this frequency according to the stored control information for this measurement identity.

· Upon reception of MEASUREMENT CONTROL by the UE (8.4.1.3), if the IE "Measurement command" has the value "modify" :

· for measurement type "Inter-frequency measurement", if the UE has indicated support for the IE “Adjacent frequency measurement” and if the frequency corresponding to “Adjacent frequency index” in “Inter-frequency cell info”, included in the variable CELL_INFO_LIST, is 5 MHz away from the used frequency
· the UE will resume measurements on this frequency according to the stored control information for this measurement identity.
3
Analysis of Signaling between UE and UTRAN
In this section, we analyze how the signaling between UE and UTRAN maybe utilized to make use of UEs that have this measurement capability. Figure 1 illustrates a call-flow diagram indicating the different messages sent between UE and UTRAN with regard to this measurement capability.
· In response to the RRC Connection Setup message from the UTRAN, the UE responds with an RRC Connection Setup Complete message to the UTRAN and indicates it’s measurement capability to perform measurements on a frequency adjacent to the intra-frequency, without the need for compressed mode.

· In CELL_DCH, whenever the UTRAN decides to configure the UE with measurements on an adjacent frequency, it sends a MEASUREMENT CONTROL message which includes the New inter-frequency cell IE as well as the Adjacent frequency index IE, which serves as a pointer to the adjacent frequency listed in the New inter-frequency cell IE.
· The UE upon receiving the MEASUREMENT CONTROL message, begins measuring cells on the explicitly signaled adjacent frequency.
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Figure 1: Call Flow diagram between UE and UTRAN when UTRAN explicitly signals the frequency adjacent to the intra-frequency to the UE via MEASUREMENT CONTROL message
4
Conclusion

In [4], a 25.331 CR is proposed to introduce a UE Measurement Capability on a frequency adjacent to intra-frequency. A summary of the changes in [4] was provided. Furthermore, an analysis was provided to explain in more detail the signalling needed between the UE and UTRAN and vice versa which make use of the UE measurement capability in the network. 
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