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1. Introduction

In TSG-RAN WG1 #68 it was agreed to take a working assumption of the following:

· 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 

· Send an LS to RAN2 and RAN4 to inform this decision

Moreover it was agreed: 

· 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.  

RAN4 has now provided such feedback in [1]. Herein we analyze this feedback.
2. Accuracy of CSI-RSRP

In [1] the RAN4 simulation campaign for the CSI-RSRP accuracy is summarized. RAN4 concluded that the performance was robust to timing offset and no significant performance difference for 0us and +/-3us timing offset was observed.
The accuracy of the CSI-RSRP measurement was evaluated on the measurement bandwidth of 6RBs, which is the worst case bandwidth scenario, however as RAN1 has concluded in [2], the measurement bandwidth can be taken as the full system bandwidth of the serving cell, in which a more typical measurement bandwidth would be 25 RBs.

The RAN4 performance test for CRS based RSRP are based on the AWGN channel model, and the performance (accuracy) requirement is defined such that 90% of the RSRP measurements should have an error deviation below 6dB, at an SINR of -6dB, see [3]. For CRS based RSRP the measurement period is 200ms.
The RAN4 LS reply provides the 5%-tile and 95%-tile of the CDF of the error, and thus does not provide a directly comparable metric to the CRS based RSRP requirement that is the 90% tile of the absolute error. However, 

error=max(|error5%|,|error95%|) 

provides an upper bound on the absolute error achievable in 90% of the realizations. The upper bound is tight in case the 5%-tile and 95%-tile errors are the same, which is not the case in the RAN4 evaluation where the 95%-tile error is substantially larger in all cases (which indicates that most estimators are positively biased) and the upper bound always corresponds to the 95%-tile errors. Hence, in this case the 95%-tile error provided by RAN4 is a quite loose upper bound on the 90% absolute error, which is comparable to the CRS based RSRP performance requirement.
For CSI-RS based RSRP RAN4 concluded that already with a short measurement period of 200ms, and at an SNR of -6dB, 95% of the measurements had an error of 3,37 dB (the average of the companies that provided results) for the AWGN channel model. Hence, the CSI-RS based RSRP also fulfills the requirements for CRS based CSI-RSRP, even when a certain implementation margin is taken into account.
Moreover, as stated in [4] CoMP measurements and CSI-RSRP targets low mobility terminals, and reasonable measurement periods can be substantially larger than 200ms, without compromising performance. As was concluded by RAN4 in [1] with measurement periods of 400ms and 800ms, the 95%-tile CSI-RSRP error dropped to 2.87 and 2.73, respectively, which is within the accuracy requirements of CRS based RSRP. 

RAN4 also analyzed the performance with the channel models EPA5 and ETU70, in which case the performance of the measurements, as expected, was slightly worse than for the AWGN model. However, already with a measurement period of 400ms, all channel models achieve good accuracy level (in the same range as CRS based RSRP according to average of results from different companies).
Finally, we note that there was a span in evaluation results provided by different companies in RAN4. More quantitatively, there was a cluster of performance results approximately corresponding to the company average accuracy (average over the different companies’ results), whereas there was one outlier substantially deviating with larger RSRP measurement errors than showed by other companies results. A part from the single outlier result, all results demonstrate an accuracy of CSI-RS based RSRP which is in the range of CRS based RSRP accuracy. 
Considering the feedback from RAN4, we propose to confirm the current working assumption to introduce CSI-RS based RSRP in Rel-11

Proposal:

· Confirm the working assumption on introducing CSI-RS based RSRP in Rel-11
3. Conclusion

Herein we give our view of the feedback received from RAN4 on the accuracy of CSI-RS based RSRP measurements, and conclude that by RAN4’s evaluations the accuracy of CSI-RSRP matches the requirements of the CRS based RSRP, and we can conclude that the accuracy is sufficient for managing the CoMP Measurement Set.
Proposal:

· Confirm the working assumption on introducing CSI-RS based RSRP in Rel-11
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