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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]The agreement achieved in previous is listed in below,
	Agreement:
For providing an indication of when the DL PRSs are expected to arrive in time at the UE, at least one of the following options is supported: 
· Option 1:  Provide an expected RSTD value together with uncertainty (search window) to the UE for the TRPs in the assistance data (analogous to LTE).
· Option 2: Provide a TRP transmission time difference (e.g., time offset between SFN#0, subframe offset, slot-, symbol-, sub-symbol-,  ns-offset, etc.) and expected propagation delay difference together with uncertainty (search window) to the UE for the TRPs in the assistance data. 
· A search window may be needed for both, TRP transmission time difference and propagation time difference.
· Sub-SFN granularity (e.g, subframe offset, slot-, symbol-, sub-symbol-, ns-offset) may be obtained from the DL-PRS configuration information once time offset between SFN#0 is provided to the UE.
Agreement:
With regards to QCL relations beyond Type-D of a DL PRS resource, support one or more of the following options: 
· Option 1:  QCL-TypeC from an SSB from a TRP.
· Option 2:  QCL-TypeC from a DL PRS resource from a TRP.
· Option 3:  QCL-TypeA from a DL PRS resource from TRP.
· Option 4:  QCL-TypeC from a CSI-RS resource from a TRP.
· FFS: Which CSI-RS resource type can be used? (e.g., CSI-RS for CSI, CSI-RS for BM, CSI-RS for TRS, CSI-RS for RLM, CSI-RS for RRM).
· Option 5:  QCL-TypeA from a CSI-RS resource from a TRP.
· FFS: Which CSI-RS resource type can be used? (e.g., CSI-RS for CSI, CSI-RS for BM, CSI-RS for TRS, CSI-RS for RLM, CSI-RS for RRM).
· Option 6: No QCL relation beyond Type-D is supported.
NOTE:	QCL-TypeA:	Doppler shift, Doppler spread, average delay, delay spread
QCL-TypeB:	Doppler shift, Doppler spread'
QCL-TypeC:	Average delay, Doppler shift
QCL-TypeD:	Spatial Rx parameter

Agreement:
For transmission timing of the SRS for positioning purposes, the TA configuration is based only on the serving cell (i.e., the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols). (Option 1 from previous related agreement in RAN1#96bis). 
· Options 2/3 (from previous related agreement in RAN1#96bis) may be further considered if improvements of gNB measurement accuracy can be demonstrated and if it can be shown that the interference to the serving cell can be handled in the system.
· FFS: whether the application of the TA command at the UE impacts the feasibility of each of the options.
· FFS: whether UE autonomous TA adjustments impacts the feasibility of each of the options.

Agreement:
For the purpose of power control of the SRS for positioning purposes, support configuring a DL reference signal of a neighbouring cell to be used as DL path loss reference. One of the following can be configured as the DL reference signal.
· SSB
· DL-PRS at least for multi-cell RTT
· FFS: CSI-RS




In this contribution, we express our view for the remaining issues.

2 UE reception procedure
2a PRS arrival time indication
The option 2 for this issue is to indicate through the assistance information for the TRP transmission time difference, and the potential uncertainty range to the UE. This TRP transmission time difference could be beneficial for UE based positioning. The UE may not need to know this information under UE assisted positioning. 

Therefore, we propose that the TRP transmission time difference can be indicated to the UE which supports UE based positioning.

Proposal 2a-1: The TRP transmission time difference can be indicated to the UE which supports UE based positioning

2b QCL relation
A source RS which can provide type-D indication can also simultaneously provide at least type-C indication. The Doppler spread and delay spread information are mainly for demodulation purpose to assist DMRS for configuring suitable channel estimation filter. So, the information is not necessary for PRS.

The option 1 of having SSB to provide type-C is sufficient. The SSB can actually provide both type-C and type-D together for PRS from a TP.

Proposal 2b-1: Support type-C indication from SSB from a TP. The corresponding SSB can also simultaneously provide type-D indication, if SSB from a TP is detectable

2c Beam management aspect
For the following agreement,
	Agreement:
For positioning purposes, to assist UE to perform Rx beamforming, the following options are supported (options are from previous related agreement in RAN1#96bis):
· Option 1: The DL PRS can be configured to be QCLed Type D with a DL Reference Signal from a serving or neighboring cell.
· Discuss further which DL reference signal can be used (e.g., SSB, CSI-RS, DL-PRS).
· Option 2: The UE may perform a Rx beam sweeping on DL PRS resources which are transmitted with the same downlink spatial domain transmission filter.
· Option 3: The UE may use a fixed Rx beam to receive DL PRS resources which are transmitted with different downlink spatial domain transmission filter.
· FFS: Whether this option can be achieved by Option 1
· FFS on specification impacts



The option 3 is the crucial UE behaviour to realize the DL angle based measurement. Fig. 2c-1 shows the example, where each UE uses the same RX beam to receive multiple TX beams for RSRP measurement, and the measured multiple number of RSRPs can provide the signature to identify the direction between the TP to the UE.

[bookmark: _GoBack]The behaviour of “use the same RX beam to receive multiple TX beams for RSRP measurement” needs to be described in the specification. When UE is able to perform RSRP measurement, a coarse wide RX beam has been targeted to a certain direction for reception. Also the basic timing search and energy detection have been done. 

We consider the following wordings to describe the behaviour,
· For DL-AoD measurement, the UE shall not assume that the PRS resources for measurement are transmitted with the same downlink spatial domain transmission filter. The UE may also assume that the PRS resources for measurement are quasi co-located with 'QCL-TypeD' for each other


[image: ]
Fig. 2c-1,


3 Conclusion
Based on the above, we have,

Proposal 2a-1: The TRP transmission time difference can be indicated to the UE which supports UE based positioning

Proposal 2b-1: Support type-C indication from SSB from a TP. The corresponding SSB can also simultaneously provide type-D indication, if SSB from a TP is detectable

Proposal 2c-1: To address the behaviour of “use the same RX beam to receive multiple TX beams for RSRP measurement”, the following wordings are proposed: “For DL-AoD measurement, the UE shall not assume that the PRS resources for measurement are transmitted with the same downlink spatial domain transmission filter. The UE may also assume that the PRS resources for measurement are quasi co-located with 'QCL-TypeD' for each other”
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