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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Hlk19889884]The physical layer procedures to support UE/gNB measurements in this Work Item includes the following:
· UE procedures for receiving DL PRS
· UE procedures for transmitting UL PRS
· gNB procedures to support NR positioning measurements
In this contribution, the remaining issues on the finalization of UE and gNB procedures for NR Positioning are discussed. 

DL PRS Configurations  
The issue of QCL relationships of DL PRS with other reference signals was discussed extensively in previous meetings. In RAN1#97, for positioning purposes, to assist UE to perform Rx beamforming, the following different QCL relationships have been agreed to be supported: 
· 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
In RAN1#98, further refinement to the options above are given in:

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
Note that only Type D is agreed above, applicable to spatial receive parameters. Since SSB is mandatory and both CSI-RS and DL-PRS can be configured for beam management and positioning, the configurability of the QCL should support Type D relationships with one or more than one the reference signals consisting of SSB, CSI-RS and DL-PRS. The configuration signaling should also support turning off of the Type D QCL in some deployments such as for FR1.
Observation 1:
· QCL can be configured with DL Reference Signals consisting of SSB, CSI-RS and DL-PRS from serving or neighboring cell. 
For the different QCL types in addition to Type D for positioning purposes, Type C with average delay and Doppler shift are sufficient and can be considered.
Proposal 1:
· Supports QCL Types as listed in Option 1, 3 and 4. 

UL PRS Configurations
In RAN1#97, there was agreement that the UE is expected to measure DL PRS that is configured outside its configured BWPs, when measurement gaps are configured. But the flexibility is also provided to for UE implementation i.e. the UE has the flexibility to measure only on a part of the DL PRS configured bandwidth as long as measurement requirements are met.
For UL PRS, a similar issue is whether it should be allowed for the gNB to configure SRS outside the active UL BWP. The NR UE is configured with up to 4 UL BWP per serving cell and for an active serving cell, the UE can only transmit SRS resources that are configured in the active UL BWP. Each active serving cell has only one active UL BWP at a time that can be dynamically switched by a DCI.  
The UE behaviour is unclear if such configuration (SRS is configured outside of active UL BWP) shall be obeyed by the UE which implies the UE needs to transmit SRS outside of its active UL BWP. The benefits of doing so such as improvement of the measurements performance of the UL PRS has not been shown.
Proposal 2:
· The baseline behaviour is that UE is not expected to send UL PRS outside of its active UL BWP. 

Beam Alignment
In RAN1#97, we have agreed on the UE behaviour for UL Beam management/alignment towards serving and neighboring cells by supporting
· QCL (Type D) configuration between a reference DL RS from serving or neighboring cells and the target SRS, and 
· A fixed Tx beam for UL SRS transmissions across multiple UL SRS Resources, for both FR1 and FR2.
For UL, as in DL PRS QCL configuration, at least SSB DL reference signal should be mandatory. When CSI-RS and/or DL-PRS are configured for beam management and positioning, respectively, the QCL configurability should then be able to support reference signals consisting of SSB, CSI-RS and/or DL-PRS.
For the case of fixed Tx beam for the UL, the same approach similar for the DL PRS (see Option 3 in Section 2) whereby the UE may use a fixed Rx beam to receive DL PRS resources with the intention to support DAoD measurements from the DL PRS. Similarly, for UL beam alignment, it is for the UL AofA measurements on the SRS or simply when the UE only supports a single wide beam. Hence, both options above should be supported. To support both scenarios: QCL Type D configuration and fixed beam, one approach is to ensure that a baseline behavior is defined in the absence of QCL configuration.  
Proposal 3:
· QCL configuration supports DL RS consisting of SSB, CSI-RS and/or DL PRS and SRS. In the absence of configuration, UE uses a fixed Tx beam for UL SRS transmission. 

Conclusions
In this contribution, the following have been proposed:
Observation 1: QCL Type D can be configured with DL Reference Signals consisting of SSB, CSI-RS and DL-PRS from serving or neighboring cell. 
Proposal 1: Supports QCL Types as listed in Option 1, 3 and 4. 
Proposal 2: The baseline behaviour is that UE is not expected to send UL PRS outside of its active UL BWP. 
Proposal 3: QCL configuration supports DL RS consisting of SSB, CSI-RS and/or DL PRS and SRS. In the absence of configuration, UE uses a fixed Tx beam for UL SRS transmission. 
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