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1 Introduction
In the last RAN4 meeting, PRS RSRP requirements were discussed, and some agreements achieved [1]. In principle, for most of PRS RSRP requirements can be same as these of PRS RSTD and UE Rx-Tx time difference (e.g. the measurement period) [2]. In this contribution we will focus on the discussion of remaining issue below which are unique for PRS RSRP measurement. 
· Measurement period for PRS RSRP
· Side condition
· Measurement accuracy requirements
2 Discussion
2.1. Measurement period for PRS RSRP 
In the last meeting, the principle on how to define the measurement period for PRS RSRP depending on the that of PRS RSTD or UE Rx-Tx time difference measurement was discussed and the following agreements were achieved [1].
	· Given that PRS-RSRP can be configured in different NR positioning methods, the principle for defining PRS- RSRP measurement period requirement can FFS : 
· Option 1:
· 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 RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· FFS: when not configured with either UE Rx-Tx or RSTD.
· Option 2:
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same (e.g longest period needed for UE Rx-Tx and for PRS-RSRP without UE Rx-Tx) as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same (e.g., the longest period needed for RSTD and for PRS-RSRP without RSTD) as that of RSTD measurement
· FFS: when not configured with either UE Rx-Tx or RSTD.




As agreed in RAN1 in the table below, PRS RSRP measurement in NR positioning can be differentiated as the two cases: one is when the PRS RSRP configured with RSTD/UE RX-TX time difference together, the other is when PRS RSRP measurement alone. 
	DL/UL Reference Signals
	UE Measurements
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD
	DL-TDOA

	Rel.16 DL PRS
	DL PRS RSRP
	DL-TDOA, DL-AoD, Multi-RTT

	Rel.16 DL PRS / Rel.16 SRS for positioning 
	UE Rx-Tx time difference
	Multi-RTT

	Rel. 15 SSB / CSI-RS for RRM
	SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	E-CID



When PRS RSRP measurement jointly with RSTD (e.g. in DL-TDoA), the PRS RSRP measurement will also rely on DL PRS resource configured by LMF as RSTD measurement does. Particularly, the measurement of RSRP can be performed parallel with that of RSTD without any other implementation cost because of the same reference signal (PRS) used for them and same UE processing capability required. As a result, the measurement period for RSRP is identical with that of RSTD.
When PRS RSRP measurement jointly with UE Rx-Tx time difference (e.g. in multi-RTT positioning methods), as the UE Rx-Tx time difference measurement period shall include other reference signals beside PRS measurement, the measurement period requirements for PRS RSRP may be the longer than that needed for PRS RSTD measurement which is independent with SRS. That is in such case the measurement period for PRS RSRP can be generally defined by max{T_prsrsrp, T_uerxtxdifference}. Here, T_prsrsrp and T_uerxtxdifference represent the measurement periods for PRS RSRP measurement only (without UE Rx-Tx time difference) and UE Rx-Tx time difference measurement respectively.    
Additionally when PRS RSRP measuring alone, the PRS RSRP measurement shall also rely on DL PRS resource configured by LMF. In principle, the measurement period of RSRP can follow the same considerations as in [2] for RSTD induvial.  
Therefore, we can propose that:
Proposal 1 : PRS- RSRP measurement period requirement can be : 
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same be max{T_prsrsrp, T_uerxtxdifference }
· “T_prsrsrp” is the measurement period for PRS RSRP only 
· “T_uerxtxdifference” is the measurement period for UE Rx-Tx time difference depending on both PRS and SRS.
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· when not configured with either UE Rx-Tx or RSTD, the same requirement as RSTD.
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2.2. Measurement accuracy requirements 
In the last meeting, it was agreed that:

	· Number of samples for PRS RSRP measurement accuracy: 
· Option 1: 1 sample including resource repetitions within the PRS occasion 
· Option 2: depends on the required number of comb realizations (NPRS,req)
· FFS: Whether RSTD accuracy is agnostic to comb
· Companies are encouraged to study the impact of number of symbols within a slot 
· Types of requirements
· Option 1: Define absolute accuracy requirements ONLY
· Option 2: Define relative accuracy requirements ONLY
· Option 3: Define both absolute and relative accuracy requirements




In our view, similarly PRS RSRP accuracy requirements shall be based on one-shot measurement as preferred for RSTD. For Option 2, typically in RAN4 the performance requirement will not be specified for the individual parameters (e.g. specific comb size and repetition factor).
Proposal 2: PRS RSRP accuracy requirements can be based on single sample including resource repetitions within a PRS occasion.
Regarding to the realistic usage of PRS RSRP, the requirements on relative (differential) RSRP is needed. And according to RAN2 singling (“nr-PRS-RSRP-Result-r16”) the absolute RSRP reporting is also needed.
Proposal 3: Define both absolute and relative accuracy requirements.
Alternatively, regarding to PRS RSRP is mandatory for DL DoA, at least the relative RSRP requirements shall be defined in Rel16. 
Proposal 3a: Define relative accuracy requirements in Rel16 with higher priority.

2.3. Side condition
For the side condition of PRS RSRP measurement in NR, the remaining issues agreed [] is:
	· For DL-AoD, the side condition of PRS RSRP can be specified
· Option 1:  for both serving cell/TRP and neighbor cell/TRPs.
· For serving cell:
· Option 1: -6 dB 
· Option 2. -3 dB 
· Option 2 :for neighbor cell/TRPs ONLY. 
· Option 3: For the reference cell/TRPs  and neighbour cell/TRPs
· Same as that for the reference cell in PRS-RSTD
· Option 4: same as for multi-RTT




As in DL-AoD positioning method, the UE position is estimated based on DL-PRS-RSRP measurements taken at the UE of downlink radio signals from multiple NR cells/TRPs, the measurements from the non-serving cells/TRPs could be feasible to estimate UE’s positioning. That is no measurement on the serving cell is mandatory. 
Proposal 4: For PRS RSRP measurement in DL DoA positioning method, the side condition shall be applicable the neighbor cells/TRPs only.

3 Conclusion
In this contribution, some considerations on PRS RSRP measurement requirements are provided and the following observations and proposals can be drawn: 
Proposal 1 : PRS- RSRP measurement period requirement can be : 
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same be max{T_prsrsrp, T_uerxtxdifference }
· “T_prsrsrp” is the measurement period for PRS RSRP only 
· “T_uerxtxdifference” is the measurement period for UE Rx-Tx time difference depending on both PRS and SRS.
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· when not configured with either UE Rx-Tx or RSTD, the same requirement as RSTD.
[bookmark: _GoBack]Proposal 2: PRS RSRP accuracy requirements can be based on single sample including resource repetitions within a PRS occasion.
Proposal 3: Define both absolute and relative accuracy requirements.
Proposal 3a: Define relative accuracy requirements in Rel16 with higher priority.
Proposal 4: For PRS RSRP measurement in DL DoA positioning method, the side condition shall be applicable the neighbor cells/TRPs only.
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