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Introduction
The RRM core requirements for PRS-RSRP measurements has been completed in RAN4#96-e, and the measurement requirements are introduced based on CR [1]. On the other hand, three are some remaining open issues as captured in [1] and WF [2].
· Requirements for multiple PRS layers in non-overlapping case 
· Number of PRS samples in measurement period
· Measurement reporting requirements for aperiodic reports
In this paper we will provide our views on the remaining issues for PRS-RSRP measurement requirements.
Discussion
0. Requirements for multiple PRS layers in non-overlapping case
	If measurement gaps and processing time T have overlap between different frequency positioning frequency layers,
	
Editor’s note: FFS the PRS-RSRP measurement period when measurement gaps and processing time T do not have overlap between different positioning frequency layers.


Based on RAN1 agreement, UE is not required to process more than one PRS layers at a time. Therefore, when measurement gaps and processing time T have overlap between different positioning frequency layers, the PRS layers are assumed to be measured sequentially, and the measurement period is defined as the sum of the measurement periods for each individual PRS layer. 
During RAN4#96-e, some companies proposed that for the case when measurement gaps and processing time T do not have overlap between different positioning frequency layers, the measurement period for multiple PRS layers should be defined as the max of the measurement periods for each individual PRS layer.
In our view, the proposal makes sense technically. As shown in Figure 1, since the gap and processing time between PRS layers are non-overlapping, the measurement of one PRS layer should not impact another, which means during the measurement period of one PRS layer, another PRS layer can be measured.
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Figure 1: Illustration of non-overlapping case
On the other hand, defining split requirements for overlapping case and non-overlapping case would complicate the requirements. In particular, it is not easy to define the exact condition of non-overlapping. For two PRS layers, it may be defined based on the offsets between PRS samples compared to the processing time, the case will be complex when it comes to more than 2 PRS layers. 
In addition, the necessity to have separate requirements for non-overlapping case is also a bit unclear. For example, the application of the requirements depends on network configuration and UE capability, so it may not be very useful for real deployment. Also, RAN4 requirements are minimum requirements and UE is always allowed to perform better than RAN4 requirements, and as such the requirements should be defined based on worst case.
Based on above, our preference is to not define separate requirements for the non-overlapping case in Rel-16. If the need for the enhancement is justified in the real deployments, it can be discussed in future releases.
Proposal 1: RAN4 not to define separate requirements for the case when measurement gaps and processing time T do not have overlap between different positioning frequency layers in Rel-16.
Number of PRS samples in measurement period
	· When configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same as that of UE Rx-Tx time difference measurement
· When configured with PRS-RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· When not configured with either UE Rx-Tx or RSTD, measurement period requirements of RSTD can be reused for PRS-RSRP measurement.
· Note: The agreements above are valid for the case when the number of samples for PRS-RSRP measurements  = [4]. Agreement can be revisited if more samples are needed for PRS-RSRP measurements.  


In our view, the measurement period for PRS-RSRP should be defined based on  = [4]. The reason to have 4 PRS samples for the measurement period is that the core requirements is are generic for all PRS configurations including BW, comb, repetition and muting, and are applicable for all propagation conditions. Therefore some margin should be considered in the measurement period requirements, which is same as the assumption in LTE.
On the other hand, the measurement accuracy should be defined based on measurement over one sample with proper configurations (e.g. number of repetitions) to achieve reasonable performance. In this sense, the number of samples for PRS-RSRP measurement should be no different than RSTD or Rx-Tx measurement, except that the PRS configurations in defining the accuracy may be different. This is discussion in the Performance part which we are addressing in our companion paper [3], and it should not impact the core requirements. 
Proposal 2: PRS-RSRP measurement period is defined based on Number of PRS samples  = 4.
Measurement reporting requirements for aperiodic reports
	9.9.3.4	Measurement Reporting Requirements
This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report. 
The reported PRS-RSRP measurement values contained in measurement reports shall be based on the measurement report mapping requirements specified in clauses 10.1.24.3.
Editor’s note: the measurement reporting requirements for aperiodic reports are FFS.


In LTE, the measurement reporting requirements for RSTD is only defined for periodic reporting. In RAN4#96-e, some companies suggest to further study the measurement reporting requirements for aperiodic reporting. In our view, the measurement reporting requirements should be same for all kinds of positioning measurement reporting, including periodic reporting and one-shot reporting. 
Proposal 3: Same measurement reporting requirements apply for all kinds of positioning measurement reporting.
Conclusions
In this paper we provided our views on the remaining issues for PRS-RSRP measurement requirements.
Proposal 1: RAN4 not to define separate requirements for the case when measurement gaps and processing time T do not have overlap between different positioning frequency layers in Rel-16.
Proposal 2: PRS-RSRP measurement period is defined based on Number of PRS samples  = 4.
Proposal 3: Same measurement reporting requirements apply for all kinds of positioning measurement reporting.
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