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Introduction
After several discussions, the past meetings saw some progress on physical layer procedure for positioning, more explicit agreements were achieved on many aspects. However, on some aspects more details and down-selection are still needed, this contribution provides our opinions on the open issue.
Discussion
PL reference for SRS resource set
In RAN1#98bis meeting, it was agreed that SSB and PRS can be used as DL path loss reference for SRS resource set power control. However, whether to use CSI-RS as a pathloss reference is still FFS. 
Agreement#1:
For the purpose of power control of the SRS for positioning, if a DL reference signal is to be used as DL path loss reference, the following is provided to the UE by higher layers for each required TRP (e.g., serving and neighbours):
· If the DL reference signal to be used as DL path loss reference is a SSB, provide the ss-PBCH-BlockPower.
· Note: The ss-PBCH-BlockPower is currently defined as average EPRE of the resource elements that carry secondary synchronization signals in dBm that the TRP use for SSB transmission (see TS 38.213, clause 7; range currently defined as INTEGER (-60..50)).
· If the DL reference signal to be used as DL path loss reference is a DL-PRS, provide the dl-PRS-Resource-Power.
· The dl-PRS-Resource-Power is defined as average EPRE of the resources elements that carry DL-PRS Resource signals in dBm that the TRP uses for DL-PRS Resource transmission.
· FFS: CSI-RS transmit power indication if CSI-RS is agreed as a pathloss reference.

Agreement#2:
If a DL reference signal is to be used as pathloss reference for the purpose of SRS for positioning power control, or if a DL reference signal is to be used as spatial relation info for SRS for positioning, the following is provided to the UE by higher layers:
· If the DL RS to be used is a SSB, provide the time/frequency occupancy of the SSB.  
· If the DL RS to be used is a DL-PRS, provide the the time/frequency occupancy of the DL-PRS.
· FFS: Overhead reduction for SSB which has already been detected. 
· FFS: CSI-RS configuration if CSI-RS is agreed as a pathloss reference or spatial relation info.

Without loss of generality, the absolute power of a RS as DL pathloss reference should be informed to UE for the purpose of SRS power control for positioning. In Rel-15, CSI-RS of serving cell can be PL reference since the higher layer parameter powerControlOffsetSS per NZP-CSI-RS-Resource is used to inform the power offset between CSI-RS resource and SSB. In other words, the absolute power of the CSI-RS is derived from SSB and the informed power offset. However, there is no power related parameter for CSI-RS for mobility. One way is to inform power offset between CSI-RS for mobility and the related SSB. However, UE still needs to know the power of the SSB of neighbouring cells. Hence, the original pathloss source is still SSB. So it seems unnecessary to support CSI-RS of neighbouring cells as DL PL reference. Another way is to inform the absolute power of CSI-RS for mobility. But this way also needs much standard effort and RRC overhead. 
Proposal 1 : Do NOT support CSI-RS as a pathloss reference for SRS positioning.

UL beam management
As shown in following agreements, for UL Beam management/alignment towards serving cell, all SSB, CSI-RS and DL-PRS are agreed as reference DL RS in SRS spatial relation configuration for positioning. However, for UL Beam management/alignment towards neighbouring cells, only SSB and DL-PRS are agreed as reference DL RS in SRS spatial relation configuration for positioning. Whether to support CSI-RS for RRM as the reference DL RS is still open. 
Agreement#3:
· For positioning purposes, for UL Beam management/alignment towards serving cell, support configuration of a spatial relation between a reference DL RS from serving cell and the target SRS for positioning. The Reference DL RS that can be used are SSB, CSI-RS (NZP-CSI-RS-ResourceId), or DL-PRS for positioning.
· For positioning purposes, for UL Beam management/alignment towards neighbouring cells, support configuration of a spatial relation between a reference DL RS from neighbouring cells and the target SRS for positioning. The Reference DL RS that can be used are SSB or DL-PRS.
· FFS: CSI-RS for RRM as the reference DL RS
Since beam width of data transmission is usually narrow than SSB, it may not be accurate to only use SSB as beam reference. Hence, CSI-RS which can use the same beam with data is supported as beam reference for the serving cell in Rel-15. For neighbouring cells, the same issue exists. 
In order to inform precise beam direction for SRS transmission towards neighbouring cells, it is better to support CSI-RS for RRM as the reference beam. Furthermore, standard effort is not needed to support this feature. 
One argument may be that narrow beam can be used for DL PRS which has been agreed as beam reference towards neighbouring cells. However, the PRS overhead will be significant. 
Proposal 2: For positioning purposes, for UL Beam management/alignment towards neighbouring cells, support CSI-RS for RRM as the reference DL RS in spatial relation configuration. 

DL beam management
In RAN1#98bis meeting, the following agreements were achieved for DL beam management for positioning purpose.
Agreement#4:
For positioning purposes, to assist UE to perform Rx beamforming, the following can be used (option 1 from previous related agreement in RAN1#97):
· The DL PRS can be configured to be QCL Type D with a DL Reference Signal from a serving or neighbouring cell. SSB or DL-PRS can be the QCL Type D source of DL-PRS.
· FFS: CSI-RS for RRM
Similar with proposal 2, it is better to support CSI-RS for RRM as DL QCL type D source because of difference of beam width. 
Proposal 3: Support CSI-RS for RRM as QCL type D source.
As shown in the following agreement, QCL-TypeC is agreed if SSB is configured as QCL source for positioning. This is the same as Rel-15.  
Agreement#5:
For a DL PRS resource, QCL-TypeC from an SSB from a TRP (Option 1 from previous related agreement in RAN1#98) is supported 
In order to simplify the beam management procedure, we prefer to support QCL-TypeC even if the QCL source is DL PRS. That’s because only periodic DL PRS is agreed in Rel-16 and the fine time/frequency synchronization can be achieved by the target PRS itself. So QCL-TypeA is unnecessarily derived from the QCL reference.   
Proposal 4: Support QCL-TypeC from a PRS resource. 

Conclusions
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]In this contribution, we provide our views as follows. 
Proposal 1 : Do NOT support CSI-RS as a pathloss reference for SRS positioning.
Proposal 2: For positioning purposes, for UL Beam management/alignment towards neighbouring cells, support CSI-RS for RRM as the reference DL RS in spatial relation configuration. 
Proposal 3: Support CSI-RS for RRM as QCL type D source.
Proposal 4: Support QCL-TypeC from a PRS resource.  
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