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Introduction
RRM core requirements for PRS-RSRP measurements have been concluded in RAN4#96-e. During the core requirement discussion, some discussions on the accuracy requirements also took place. The latest agreements are captured in [1] which a number of open issues related to the side condition and accuracy for PRS-RSRP.
 In this paper we will provide our views on the PRS-RSRP accuracy requirements. 
Discussion
	· For DL-AoD, the side condition of PRS RSRP can be specified
· Option 1:  Serving cell/TRP side conditions need to be specified (in addition to neighbour cells) as 
· Option 1-1: -6 dB 
· Option 1-2. -3 dB 
· Option 2: Reference cell/TRPs  side conditions need to be specified (in addition to neighbour cells)
· Same as that for the reference cell in PRS-RSTD
· Option 3 :for neighbor cell/TRPs ONLY. 
· Option 4: serving cell/TRP and reference cell/TRP need to be specified (in addition to neighbour cells) 


Option 1 is not reasonable as serving cell is no special compared to other cells in DL-AoD. Also, serving cell may not be the reference cell, and it may even not transmit PRS at all, so we do not see the point to define separate side condition for serving cell. For the same reason, option 4 is not needed.
Option 2 is not very clear for us. On one hand, the reference resources are mandatorily configured for DL-AoD and they will be measured anyway, so defining side condition for reference resources is meaningful. On the other hand, RSTD is based on measurement of two TRPs, so even we have separate side conditions for reference and neighbor TRPs, there is only one set of accuracy requirements. PRS-RSRP is measured based on single TRP, so defining a separate side condition for reference resources means there will be two sets of accuracy requirements, which is not necessary for DL-AoD. 
Option 3 is our first preference. In our view, one side condition is sufficient for DL-AoD, as the positioning fix is based on PRS-RSRP measurement of multiple cells, so the limiting factor is the measurement accuracy of neighbor cell. 
Proposal 1: For DL-AoD, the side condition of PRS RSRP is specified for neighbour cell/TRP only.
	· Number of samples for PRS RSRP measurement accuracy: 
· FFS, consider that PRS occasion is not defined by RAN4


The issue has been discussed in the core requirements coupling with the definition of PRS occasion (which RAN4 decided not to use in the specification) and the number of samples in measurement period. 
The PRS measurement is performed based on PRS period, i.e. UE takes samples of a time duration corresponding to an instance of PRS, and after UE finishes the processing UE takes samples from the next instance of PRS. This is shown in Figure 1.  
It is noted that for a PRS instance, a PRS resource can be repeated in the following two ways, and UE will take all the repetitions (subject to its sampling capability N) to generate an RSRP estimation per PRS sample.
· on symbol level within a slot, e.g. in Figure 1 the resource is configured with comb size 2 and the symbol size per slot is 4 so the resource is repeated twice within a slot, and
· on slot level within a PRS period, e.g. in Figure 1 the resource is repeated in four consecutive slots
Therefore, the accuracy requirements should be defined based on number of PRS samples, where each samples includes a number of PRS repetitions. As to the number of samples in deriving the accuracy, our view is that it should be based on one sample which is sufficient based on our simulation results in [2] provided that enough number of repetitions are configured. 
[image: ]
Figure 1: Illustration of PRS measurement sample
Proposal 2: PRS-RSRP accuracy requirements are defined based on a single PRS sample, where a PRS sample includes a number of PRS repetitions. 
	· 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


On the types of requirements, first of all, what matters for DL-AoD is the difference in PRS-RSRP between PRS resources from the same resource set, so the relative accuracy is important for the final positioning performance, and it should be defined.
For the absolute accuracy, in our view, it only matters when PRS-RSRP is measured for DL-TDOA or multi-RTT. The requirements are not absolutely necessary as PRS-RSRP only serves as quality indicator. On the other hand, there is no harm to define the absolute accuracy considering that the specification efforts are not that much. 
Therefore, either option 2 or option 3 can be adopted for defining PRS-RSRP accuracy.
Proposal 3: For PRS-RSRP, RAN4 to define relative accuracy only, or define both absolute and relative accuracy.
Besides above issues from RAN4#96-e, to complete the PRS-RSRP accuracy requirements, RAN4 also needs to decide which combinations of PRS BW and repetitions the requirements are defined for. As discussed in the past meetings, RAN4 cannot define accuracy requirements for each combination of PRS BW and repetitions; instead a limited set of combinations needs to be selected based on typical deployment scenario and link level performance, e.g. all the combinations should lead to reasonable performance, and the performance gap between the combinations should be large enough justifying separate requirements. In our view, the combinations that were used in the simulation assumption [3] can be used as a starting point.
Proposal 4: RAN4 to decide the combinations of PRS BW and repetitions for which the requirements are defined. The combinations that were used in the agreed simulation can be used as a starting point.
Conclusions
In this paper we provided our views on PRS-RSRP accuracy requirements.
Proposal 1: For DL-AoD, the side condition of PRS RSRP is specified for neighbour cell/TRP only.
Proposal 2: PRS-RSRP accuracy requirements are defined based on a single PRS sample, where a PRS sample includes a number of PRS repetitions. 
Proposal 3: For PRS-RSRP, RAN4 to define relative accuracy only, or define both absolute and relative accuracy.
Proposal 4: RAN4 to decide the combinations of PRS BW and repetitions for which the requirements are defined. The combinations that were used in the agreed simulation can be used as a starting point.
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