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1. Introduction

In RAN2#50 meeting in January, measurements were discussed and RAN2 had some common understanding for the measurement for the mobility. However, measurements except for the mobility were not discussed in past RAN2 meeting.

We think some of measurements managed by RRC in UMTS could be managed by MAC in LTE. Objective of this document is to discuss the measurement from RRC and MAC functionality perspective.
2. Discussion

2.1. Reuse of L1 signalling
We could consider RRC and MAC as measurement signalling transmission method. In LTE, shared channel using adaptive modulation and coding with HARQ are supported. Such channel requires L1/MAC signalling like CQI reporting and Ack/Nack of HARQ. We think these L1/MAC signalling can be reused for some L3 level measurement purpose. 
CQI reporting
CQI reporting could be considered for mobility. The difference between CQI reporting and measurement report for mobility is averaging period and the cells that CQI is measured. The averaging period of CQI reporting would be one or several TTIs and averaging period of measurement report for mobility would be more than several 100 milliseconds. Therefore, the result of averaging of CQI reporting at eNodeB could be used for mobility. Second difference is the cells CQI is measured. CQI is measured only cell(s) belongs to the serving eNodeB. On the other hand, measurement report for mobility requires the measured result of current cell and neighbour cells. Therefore, additional kind of CQI reporting from neighbour cells could be considered. Then, eNodeB could know necessary information for mobility. In the additional kind of CQI reporting, some more averaging may be carried out in UE in order to reduce the amount of such signalling.
Ack/Nack of HARQ
ACK/NACK information of HARQ could be used to measure provided bit rate.
2.2. Layering of measurement functionality
In general, we think kinds of measurement required for UE would be almost similar to UMTS. However, the functionality of RRC and MAC will be changed based on new network architecture and new channel structure (ex: No DCH in LTE). We discuss each measurement in following compared to UMTS.
· Intra-frequency-band measurement
Mobility control function among intra-frequency cells could be kept in RRC. Therefore, this measurement control functionality also could be in RRC. CQI reporting also could be reused for this purpose as discuss in section 2.1.
· Inter-frequency-band measurement

Mobility control function among inter-frequency cells could be kept in RRC. Therefore, this measurement control functionality also could be in RRC. The gap for inter-frequency-band measurement is provided by the scheduler. Therefore, the gap control information also could be based on MAC signalling.
· Inter-RAT measurement

Mobility control function among inter-RAT systems could be kept in RRC. Therefore, this measurement control functionality also could be in RRC. As similar to inter-frequency-band measurement, the gap control information also could be based on MAC signalling.
· Traffic volume measurement

UE activity control in LTE_Active would be managed by MAC. So, the reporting of traffic volume could be MAC level signalling. The control and configuration of this measurement could be in RRC for the different control based on the service the channel provides.
· Quality measurement

Downlink BLER is reported by this measurement in UMTS. As discussed in section 2.1, Ack/Nack could be used for this purpose. Therefore, there would be no need of such separate measurement. In eNodeB, the measurement result could be exchanged between MAC and RRC.
· UE internal measurement

UE transmitted power and UE Rx-Tx time difference are the measurement in this category in UMTS. We expect UE power headroom in MAC is also used in SC-FDMA. Using this, probably UE transmitted power is not necessary as RRC signalling.  UE Rx-Tx time difference won’t be required in LTE, since no MDC is supported. The control and configuration of this measurement could be in RRC.
· UE positioning measurement

GPS measurement is the measurement in this category in UMTS. UE positioning information could be based on the higher layer (ex: application layer). Therefore, the control and configuration of this measurement also could be performed by higher layer. One exception could be timing calibration for GPS measurement. This might be realized by timing adjustment function in RRC based signalling.
3. Conclusion 

We discussed LTE measurement functionality. Measurement function could be placed in RRC or MAC as follows:
· RRC

· The control of intra-frequency measurement, inter-frequency measurement and inter-RAT measurement. The maximum use of CQI reporting could be considered.
· Timing calibration for the positioning
· MAC

· The gap control for inter-frequency measurement and inter-RAT measurement
· Traffic volume measurement
· Quality measurement
· UE internal measurement
We also think that RRC level measurement will be managed by measurement control procedure and system information like UMTS. However, MAC level measurement could be configured by call setup/reconfiguration/handover procedure as MAC configuration.
We propose to capture the result described above in RAN2 TR.
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