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1 Introduction
In RAN4#62bis, R4#63, and RAN4#63AH, CSI-RS based received signal quality measurement and reporting has been discussed and the accuracy of measurement has been evaluated. 

In this contribution we provide a framework for the CSI-RSRP requirements.  
2 Discussion
In link simulations to evaluate the accuracy of CSI-RSRP measurements, several parameters were considered, and the results show that some of these parameters can impact the accuracy while some other do not change the measurement accuracy considerably. In the following some of the parameters and their impacts are discussed and a framework for the CSI-RSRP requirement is proposed. The CSI-RSRP requirements can be divided into two parts:
· Measurement requirements, which are to be defined in section 8 [2].

· Measurement accuracies, which are to be defined in section 9 [2].

2.1 CSI-RSRP Measurement requirements

The measurement requirements comprise of CSI-RSRP measurement period, reporting delay, number of transmission points to be reported by the UE etc. These requirements are to be specified in non-DRX as well as in DRX. 

2.1.1 Measurement period

Measurement period and the sampling time to achieve certain CSI-RSRP accuracy are inter-related. However sampling rate is UE implementation specific and should not be specified. Instead RAN4 should define only the measurement period over which the CSI-RSRP accuracy is to be met. 
Link simulations in [1] were carried out for CSI-RS period of 40 ms and measurement period of 200ms, 400ms, and 800ms. As expected for a constant CSI-RS periodicity, increasing measurement period will improve the accuracy as it provides more samples for RSRP calculations.

According to [3], “maximum required update rate of the CoMP resource management met would be expected to be lower than the update rate of the CoMP measurement set. RAN1 also considers that a typical update rate of the CoMP Measurement Set arising from UE mobility, in Scenario 4, could be similar to the rate of intra-frequency handovers in Scenario 3, where each RRH forms a separate cell”. This means that larger measurement periods can also be considered. 

The CSI-RS periodicity is a settable parameter. Therefore we propose that the CSI-RSRP measurement period is specified as a function of CSI-RS periodicity both in DRX and on non-DRX. 
In link analysis of CSI-RSRP, both cases of DRX off and DRX on was considered. In case of DRX on a DRX cycle of 40ms was considered. In case of 200ms measurement period and CSI-RS period of 40ms, “DRX off” and “DRX on” correspond to 5 and 4 measurement samples. Simulations in [1] show that the impact of DRX with cycle length 40ms on the measurement accuracy is negligible. Therefore period for DRX up to 40 ms can be specified. 

Assuming a minimum measurement period of 400 ms for a CSI-RS periodicity of 5 ms, a general expression for the CSI-RSRP measurement period in non-DRX or for DRX up to 40 ms can be expressed as follows
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where M is a fixed number and an extra margin (() to account for processing if needed can be included. 

A simpler expression assuming M= 80 ms and (= 0 ms can be expressed as follows:
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For DRX longer than 40 ms the measurement period in non-DRX needs to be defined as a function of both CSI-RS periodicity and the DRX cycle. For example it can be expressed as follows: 
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Where K = 5 (i.e. corresponding to typical samples over a measurement period). 

2.1.2 Size of CoMP resource management set

On one hand the size of CoMP management set has an impact on UE complexity, and increasing this number requires UE to measure RSRP on more resources. On the other hand, better CoMP performance is achieved if the size is large, since TPs with best RSRP is selected for reporting channel measurements. 
According to RAN1 agreement in [4]:

· The maximum size of the CRM Set is at least 8 per serving carrier frequency, and the UE shall be capable of reporting at least 8 CSI-RSRP measurements per serving carrier frequency.

· The CRM set represents the maximum number of measurements the network can request rather than the UE capability with respect to CSI-RSRP measurements.
In release 8 the UE is required to report measurements from 8 identified cells (including serving cell) on the serving carrier. We therefore suggest that the UE is also required to report CSI-RSRP from 8 TPs including the serving TP. 

2.1.3 Propagation conditions

The measurement requirements should be general as done for release 8 requirements. This means no propagation conditions are expressed in the requirements but they are derived by studying them in typical conditions e.g. AWGN, EPA5 and ETU70. 
2.2 CSI-RSRP Measurement accuracies

The CSI-RSRP absolute as well as relative accuracies need to be specified. A margin to account for RF impairments in absolute accuracy needs to be included.  

The measurement accuracies will be affected by factors such as measurement bandwidth and number of TX antennas. The information regarding CSI-RS BW and antenna ports are configured for each TP to be measured by the serving TP. Therefore unlike CRS, the UE does not have to blindly detect the number of antennas in a neighboring TP. We therefore suggest that they are defined as a function of CSI-RSRP measurement BW and number of antenna ports. 

The accuracies in DRX and non-DRX will be the same for the same combination of measurement BW and Tx antennas. Instead the measurement period depends upon the DRX cycle as explained in section 2.1.
2.2.1
Measurement Bandwidth
As expected and also simulations in [1] show, increasing the measurement bandwidth improves the measurement accuracy. All three measurement bandwidth that was considered, i.e. 6PRBs, 25PRBs, and 50PRBs, satisfy the requirements for CRS based RSRP measurements [2].
Since the system bandwidth is known to UE, it can use the whole system bandwidth for measurement. According to [4], “the bandwidth of CSI-RS is assumed by the UE to be equal to the system bandwidth of the serving cell, so one possibility is that the considered measurement frequency bandwidth for CSI-RSRP is equal to the system bandwidth of the serving cell”. Therefore the requirements here do not have to be for the minimum bandwidth of 6PRBs, as is the case for CRS-RSRP measurements. In that case a more typical bandwidth of 25RBs or 50RBs may be good.

Furthermore since these measurements are used for selection of TPs, they have to be as accurate as possible. Therefore it makes sense to use the available bandwidth, which is the system bandwidth, for better measurement accuracy. 
2.2.1 Number of TX antennas and ports
CSI-RS can be sent from 1, 2, 4, or 8 antennas ports. Currently there is no agreement on how to handle antennas ports 16-22. According to [4], when AP16 is configured, RAN1 expects the accuracy of a measurement that exploits the presence of AP16, in which case the accuracy in the 2TX case will be similar as the 1TX case.
Regarding number of TX antennas, if 2TX is considered in the requirements it is expected the performance of CSI-RSRP measurements for 2TX to use both R15 and R16, i.e., that the estimation performance requirement is based on use of both ports. 
2.2.2 Propagation conditions
Simulation results show different accuracy level and behaviours (e.g. bais) for the different propagation models. Therefore it is suggested to consider all the typical conditions like AWGN, EPA5, and ETU70 channel models when deriving requirements. However the measurement accuracies defined in section 9 are applicable in AWGN. We propose to adapt the existing approach that is the CSI-RSRP accuracies are also defined to be applicable in AWGN conditions. 
1 Conclusions

Based on the simulations results on the accuracy of CSI-RSRP measurement, a framework for the CSI-RSRP requirements is suggested. In this meeting we suggest that RAN4 agrees at least on high level parameters and aspects related to the CSI-RSRP requirements and also a way forward on the work needed for the next meeting. 
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