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1 Introduction
In TSG RAN WG1 #68 the following was agreed as working assumption for CSI-RS based signal quality measurements:

· Introduce CSI-RS based received signal quality measurement (e.g. RSRP) and reporting, at least for the following purpose:

· CoMP measurement set management for CSI feedback (according to the definition in TR36.819).

· This functionality is configurable by network

· Note that this proposal does not have any impact on inter-cell mobility handling
· For the purpose of the CSI-RS based received signal quality measurement, the UE may assume the timing of the received CSI-RSs is the same as that derived from the PSS/SSS of the serving cell

· Note that this does not imply anything about the assumed timing for other measurements 

Moreover it was agreed to 

· Send an LS to RAN4 asking them to inform RAN1 what timing and measurement accuracy is feasible. 

· The final decision as to whether to confirm or abandon the working assumption will be made by RAN1 depending on the feedback received from RAN4. RAN1 may also take into account other information.  

With respect to the accuracy of the CSI-RS based signal quality measurements we would like to remind the reader that RAN1 has already performed extensive performance evaluations of the channel estimation performance of CSI-RS during the discussions of introducing zero-power CSI-RS. For example, it was concluded by RAN1 in Final Report of TSGR1 #61bis [1], after extensive evaluations, that
“MSE performance improvement is achieved by CSI-RS with PDSCH muting compared with CSI-RS without muting and CRS in channel estimation of neighboring cells.”
Hence, RAN1 has already concluded that the neighbor cell channel estimation performance of CSI-RS with muting (which is envisioned for CoMP), outperforms CRS based channel estimation: A direct consequence is that the accuracy of CSI-RS based RSRP/RSRQ should be lower bounded by the accuracy of the corresponding CRS based measurements.

Observation

· RAN1 has already concluded that the accuracy of CSI-RS based RSRP is sufficient

Proposal

· Confirm the working assumption of introducing CSI-RS based signal quality measurements

2 Discussion

For the definition of the CSI-RS signal quality measurements it is natural to reuse the same concept that is currently used for CRS based mobility measurements, which is composed of the two components: Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ). The RSRP measurement provides an absolute measurement of the received reference signal power in watts per resource element (RE) [2], which is the metric that is of primary interest for managing the CoMP Measurement Set. The RSRQ on the other hand provides a measure of the accuracy of the RSRP measurement. 

The RSRQ is a relative measure that relates to the SINR of the reference signal, and is defined as [2]

[image: image1.wmf]N

RSSI

RSRP

RSRQ

/

=


where RSSI is the Received Signal Strength Indicator defined as the average total received power (including the reference signal received power)  and N  is the RSSI measurement bandwidth in RBs (note also that the RSSI is required to be measured on the same set of resource blocks). Hence there is a close relation to the SINR of the reference signal:
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Observation:
· The CRS based mobility measurements are composed of two components
· RSRP which is the received reference signal power in watts
· RSRQ which relates to the accuracy (SINR) of the RSRP measurement
For the network, to a large extent the same information is needed to determine a CoMP Measurement Set as for a handover decision. In particular both the actual quality measurement (RSRP) as well as the accuracy of the measurement (RSRQ) is needed. Moreover, from a RAN4 perspective it is desirable that the current definitions and testing methodology can be reused to as large extent as possible.
Proposals:

· Reuse the CRS based mobility measurement framework also for CSI-RS based signal quality measurements
· Introduce the new measurement parameters
·  CSI-RSRP that is defined analogously to RSRP
· CSI-RSRQ that is defined analogously to RSRQ 
3 Conclusions

Herein we discussed the CSI-RS based quality measurements and make the following observations

Observations

· RAN1 has already concluded that the accuracy of CSI-RS based RSRP is sufficient

· The CRS based mobility measurements are composed of two components
· RSRP which is the received reference signal power in watts
· RSRQ which relates to the accuracy (SINR) of the RSRP measurement
Following the observations, we propose the following
Proposals

· Confirm the working assumption of introducing CSI-RS based signal quality measurements
· Reuse the CRS based mobility measurement framework also for CSI-RS based signal quality measurements
· Introduce the new measurement parameters
· CSI-RSRP that is defined analogously to RSRP
· CSI-RSRQ that is defined analogously to RSRQ 
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