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In this contribution, we provide our views remaining issues for PRS-RSTD measurement

SINR side conditions for RSTD measurement 
In the WF of RAN4#94e-bis [5], we have the following options:
· PRS-RSTD side conditions for FR2:
· Option 1. -3 dB for reference and -10 dB for neighbor cells
· Option 2. Same as FR1
 We support option 2, namely:Proposal 1: The side conditions for FR2 PRS-RSTD measurements are the same as FR1


Definition of Intra/Inter-frequency RSTD Measurement
In WF of RAN4#93 [1], there is an FFS on the definition of intra/inter-RSTD Measurement:
Intra-frequency and inter-frequency definition are FFS; they depend on definition of PRS frequency layer which is being discussed in RAN1.
In RAN1#98b [3], the definition of positioning frequency layer has been agreed as follows:

Agreement:
· In the agreements made in RAN1 related to NR positioning, a “positioning frequency layer” is a collection of DL PRS Resource Sets across one or more TRPs which have
· the same SCS and CP type
· the same centre frequency
· the same point-A (already agreed)
· FFS: details on configured BW

In RAN1#99 [4], we have the following agreements regarding positioning frequency layer:

Agreement:
All DL PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of DL PRS Bandwidth and Start PRB
Agreement:
All DL PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of combSize. 

In the WF of RAN4#94e-bis [5], we have the following progress:
· Option 1. Intra-frequency RSTD measurement is defined as when the neighbor DL PRS resource and the reference DL PRS resource belong to the same positioning frequency layer. Otherwise, the RSTD measurement is inter-frequency. 
· Option 2. Intra-frequency RSTD measurement is defined when neighbour DL PRS resource and reference DL PRS resource belong to the same positioning frequency layer, and the BW of the positioning frequency layer is within the BW of UE’s active DL BWP, and SCS and CP of the positioning frequency layer are the same as those of  UE’s active DL BWP. Otherwise, the RSTD measurement is inter-frequency. 
· Option 2a. Intra-frequency RSTD measurement is defined when the DL PRS resources to be measured, including reference cell and neighbor cell, have the same center frequency, SCS and CP type as serving cell and the BW of these PRS are all within the active BWP. Otherwise, the RSTD measurement is inter-frequency measurement. 
· Option 3. Intra-frequency RSTD measurement: the center frequency of PRS BW is the center frequency of a serving cell SSB and has the same SCS as that of the serving cell SSB, otherwise it is inter-frequency. MG may be needed for intra- or inter-frequency, depending on whether or not the PRS BW is within the active BWP (NOTE: for RSTD, the above conditions are met for both reference and the other DL links) 
· Option 4. Intra-frequency PRS measurement is defined when the BW of the PRS layer is confined within the UE active BWP. Otherwise, the PRS measurement is inter-frequency. 

In our view, the intra-frequency RSTD measurement definition should be defined such that 
· Reference DL PRS and neighbour DL PRS are in the same positioning frequency layer
· Intra-frequency RSTD can be measured without measurement gaps
· Intra-frequency RSTD can be measured without UE adjusting receiving frequency range
   
Thus, we support option 2, namely:Proposal 2: Intra-frequency RSTD measurement is defined when neighbor DL PRS resource and reference DL PRS resource belong to the same positioning frequency layer and the BW of the positioning frequency layer is within the BW of UE’s active DL BWP. Otherwise, the RSTD measurement is inter-frequency.
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RSTD Measurement Period
In WF of RAN4#93 [1],, we have the following agreements:
· Non-DRX requirements apply for RSTD measurement period, regardless of whether and which DRX configuration is configured for the UE.
· RSTD measurement under cell change
· The UE shall continue RSTD measurement after each serving cell change for:
· intra-frequency handover,
· inter-frequency handover,
· In this case the RSTD measurement period shall be extended. Details are FFS.
In the WF of RAN4#94e [2], we have the following progress:
· PRS-RSTD measurement period is FFS
· The RSTD measurement period under handover depends on the number of serving cell changes and on the handover interruption time 
For RSTD measurement period, we have similar view as HW, and we have the following proposal:Proposal 3: PRS measurement period is defined as
Tmeas_PRS = NRxBeam * Nfreq * [Ceil(LPRS/N) * max(Tres, Tproc) ] 
where 
· NRxBeam is the scaling factor for Rx beam sweeping, 
· Nfreq is the number of PRS frequency layers, 
· Tres is the maximum resource periodicity among all PRS resources on the PRS frequency layer, 
· Tproc is the PRS processing time as indicated in UE capability reporting, 
· LPRS is the actual PRS duration per occasion, and N is reported capability on the maximum duration of PRS symbols UE can buffer and process every Tproc ms





Granularity of RSTD Report Mapping Table
In [1], we have the following agreement:
· RSTD reporting range
· The Max/Min reported values are same as in LTE for FR1 and FR2
In RAN1#99, we have the following agreement:
Agreement:
· The reporting granularity for the UE/gNB timing measurements (DL RSTD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) is defined as , where k is a configuration parameter with a minimum value of at most 0.
· Note: RAN4 can determine if -1 can be a minimum value
· RAN1 assumes that the details of the reporting granularity and ranges for the UE/gNB timing measurements (DL RTSD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) will be determined by RAN4, including the potential relation of the parameter k to DL PRS bandwidth.

In the WF of RAN4#94e-bis [5], we have the following progress regarding RSTD report mapping table:
· Uniform granularity
· Number of report mapping tables 
· One table per k
· Parameter k (:
· LMF provides a recommended k value (k1). 
· UE selects parameter k (k2) and informs to the LMF. Further discuss the relation between UE selected parameter k2 and network recommended value k1
· One report mapping table per k ; bitwidth corresponding to each k is different enabling NW to identify which k was used 
· value of k: 0,1,2,3,4,5
We have following proposal:Proposal 4:  k2 >= k1, as long as UE meets the accuracy requirements

Conclusions
In this contribution, we have the following proposals:
Proposal 1: The side conditions for FR2 PRS-RSTD measurements are the same as FR1
Proposal 2: Intra-frequency RSTD measurement is defined when neighbor DL PRS resource and reference DL PRS resource belong to the same positioning frequency layer and the BW of the positioning frequency layer is within the BW of UE’s active DL BWP. Otherwise, the RSTD measurement is inter-frequency.
Proposal 3: PRS measurement period is defined as
Tmeas_PRS = NRxBeam * Nfreq * [Ceil(LPRS/N) * max(Tres, Tproc) ] 
where 
· NRxBeam is the scaling factor for Rx beam sweeping, 
· Nfreq is the number of PRS frequency layers, 
· Tres is the maximum resource periodicity among all PRS resources on the PRS frequency layer, 
· Tproc is the PRS processing time as indicated in UE capability reporting, 
· LPRS is the actual PRS duration per occasion, and N is reported capability on the maximum duration of PRS symbols UE can buffer and process every Tproc ms
Proposal 4:  k2 >= k1, as long as UE meets the accuracy requirements
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