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1. Introduction
At the RAN1 #98 meeting, DL PRS physical design was discussed and several agreements were made as follows [1]:

Agreement:
The following parameters describing a DL PRS Resource are defined:
· Bandwidth of DL PRS Resource 
· FFS granularity of bandwidth configuration which is to be down-selected at the next meeting among the following options:
· Option 1. One PRB
· Option 2. Four PRBs
· Option 3. RBG granularity
· Option 4. One of values configurable from the set 24, 48, 96 192, 264 PRBs
· Option 5: Option 2, 3 or 4 combined with a possibility to blank PRBs at the band edges
· Option 6: Option 2, 3 or 4 combined with the maximum PRBs per carrier bandwidth
· Start PRB of DL PRS Resource is defined relative to Point A
· A single Point A for DL PRS resource allocation is provided per frequency layer. 
· UE can be configured with one or multiple frequency layers
· FFS amount of frequency layers for NR Positioning supported by UE, which is up to UE capability
· All DL PRS Resources belonging to the same DL PRS Resource Set have common Point A
· FFS whether additional constraints such as start PRB and center frequency of the bandwidth for the PRS resources are the same within a frequency layer. Resolve FFS at the next meeting.

Agreement:
A single SCS and CP type are configured for  
· Alt. 1: A DL PRS resource set
· Alt. 2: A frequency layer

In this contribution, we present our view on DL PRS physical design w.r.t. frequency granularity and CP type configuration.
2. Bandwidth configuration for DL PRS
At the last RAN1 meeting, the bandwidth configuration for DL PRS was discussed and granularity of bandwidth configuration to be down-selected from following 6 options is FFS.
· Option 1. One PRB
· Option 2. Four PRBs
· Option 3. RBG granularity
· Option 4. One of values configurable from the set 24, 48, 96 192, 264 PRBs
· Option 5: Option 2, 3 or 4 combined with a possibility to blank PRBs at the band edges
· Option 6: Option 2, 3 or 4 combined with the maximum PRBs per carrier bandwidth

According to TR 38.855 [2], evaluation results of downlink based NR positioning summarize that wider bandwidth configuration always shows better positioning performance than that of narrower bandwidth configuration. Even if granularity of one PRB or four PRBs is introduced, the UE might be always configured with number of PRBs at least more than such minimum granularity to achieve good positioning performance. Consequently, signalling overhead might be increased unnecessarily due to too small bandwidth granularity. About Option 3, since DL PRS configuration is independent of PDSCH configuration, DL PRS bandwidth should be configured separately from RBG granularity. 

Observation 1: 
· Even if granularity of one PRB or four PRBs is introduced, the UE might be always configured with number of PRBs at least more than such minimum granularity to achieve good positioning performance. Consequently, signalling overhead might be increased unnecessarily due to too small bandwidth granularity.

Observation 2: 
· Since DL PRS configuration is independent of PDSCH configuration, DL PRS bandwidth should be configured separately from RBG granularity.

Based on these observations, Option 4 is preferable to configure the DL PRS bandwidth.

Proposal 1:
· DL PRS bandwidth is configured from the set 24, 48, 96 192, 264 PRBs.

3. CP type configuration
The main motivation to use CP type properly is to adapt the environment. Therefore CP configuration should be normally same within the same area then fine configuration granularity such as per DL PRS resource set seems not necessary. Additionally according to TS 38.331 [3], the CP type is configured per BWP. Therefore, besically all OFDM symbols except PRACH within the same BWP use same CP type. If CP type for DL PRS can be configurable per DL PRS resource set, OFDM symbols with different CP length are mixed within a BWP and it increases signal processing complexity. Therefore, CP type for DL PRS should be configured for a frequency layer.

Observation 3: 
CP configuration should be normally same within the same area then fine configuration granularity such as per DL PRS resource set seems not necessary.

Observation 4: 
· If CP type for DL PRS can be configurable per DL PRS resource set, OFDM symbols with different CP length are mixed within a BWP and it increases signal processing complexity.

Proposal 2:
· CP type for DL PRS should be configured for a frequency layer.

4. Conclusion
This contribution presents the view of DL PRS physical design.
Observation 1: 
· Even if granularity of one PRB or four PRBs is introduced, the UE might be always configured with number of PRBs at least more than such minimum granularity to achieve good positioning performance. Consequently, signalling overhead might be increased unnecessarily due to too small bandwidth granularity.
Observation 2: 
· Since DL PRS configuration is independent of PDSCH configuration, DL PRS bandwidth should be configured separately from RBG granularity.
Proposal 1:
· DL PRS bandwidth is configured from the set 24, 48, 96 192, 264 PRBs.
Observation 3: 
· CP configuration should be normally same within the same area then fine configuration granularity such as per DL PRS resource set seems not necessary.
Observation 4: 
· If CP type for DL PRS can be configurable per DL PRS resource set, OFDM symbols with different CP length are mixed within a BWP and it increases signal processing complexity.
Proposal 2:
· CP type for DL PRS should be configured for a frequency layer.
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