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Introduction
 In RAN1 #98 meeting, procedures related to NR positioning was agreed [1]. In this contribution, we explain several proposals regarding the procedure for NR positioning. In Section 2, proposals related to spatial relation among DL RS for positioning and between DL-RS and SRS are described. Finally, the contribution is concluded in Section 4.
UE procedure for receiving DL PRS
In RAN1 #97 meeting, different mechanism to assist UE with RX beamforming was discussed. In particular, the following agreement was made.

	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.



In Option 1, we support to relate DL PRS spatially (QCL-D) with other RS. Particularly, DL PRS can be QCLed Type D with SSB and DL-PRS. Relating two DL PRS is also beneficial since it is possible that two transmission sources of DL-PRS are co-located and they experience similar channel characteristics. Thus, we make the following proposals based on Option 1.

[bookmark: Prop1]Proposal 1 DL PRS can be configured to be QCLed Type D with SSB and DL-PRS from a serving or neighboring cell

 In addition, the following agreement is made regarding QCL relations beyond Type D. 




	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



In general, configurations of DL PRS allow dense placement of PRS in both time and frequency, allowing estimation of various characteristics of the channel. Thus, DL-PRS should be used as the source for QCL-A and QCL-C.

Proposal 2: Support Option 2 (QCL-TypeC from a DL PRS) and Option 3 (QCL-TypeA from a DL PRS) for QCL relations beyond Type-D of a DL PRS resource

UE procedure for transmitting SRS for positioning

	Agreement:
For positioning purposes, for UL Beam management/alignment towards serving and neighbouring cells, the following is supported (in addition to UE TX beam sweeping):
· Configuration of a spatial relation between a reference DL RS from serving or neighbouring cells and the target SRS.
· Reference DL RS that can be used include at least SSB. FFS on CSI-RS, DL-PRS.
· A fixed Tx beam for UL SRS transmissions across multiple UL SRS Resources, for both FR1 and FR2.
· FFS how the fixed beam is selected.
· FFS on specification impacts.
· Note: In Rel-16, UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol (Rel-15 behavior)



Similar agreement, shown above, is made for SRS beam management. In this case, spatial relationship between SRS and DL-RS is discussed. For the same reason explained earlier for DL-PRS, having spatial relationship with DL-PRS is beneficial since DL-PRS has fine angular granularities. For SRS aimed at neighbouring cells, accurate alignment with DL RS will become critical for power consumption and maximizing coverage. Thus we make the following proposal based on Option 1 above:

[bookmark: Prop2]Proposal 3: In addition to SSB, support configuration of a spatial relation between a reference DL RS from serving or neighbouring cells and the target SRS where a reference DL RS is DL-PRS.

The following proposal has been made in our contribution for UL-PRS [2]. Since the topic may belong to the procedural aspect, the proposal is repeated in this contribution. Having up to 12 symbols will lead to a slot dedicated for positioning. In Rel. 15 NR, prioritization rules between SRS and PUCCH are specified in TS 38.214 [5]. Similarly, prioritization rules between SRS for positioning and PUCCH should be discussed. Prioritization rules between SRS and PUCCH are considered when SRS and PUCCH are scheduled on overlapping symbols. Such mechanism is implemented to allow scheduling flexibility. Whether to extend the rules specified in TS 38.214 for SRS with 8 or 12 consecutive symbols should be discussed. Thus, the following proposal is made.

Proposal 4: Periodization rules between SRS for positioning and other channels should be specified 
Conclusion 
In this contribution we made the following proposals:

Proposal 1 DL PRS can be configured to be QCLed Type D with SSB and DL-PRS from a serving or neighboring cell
Proposal 2: Support Option 2 (QCL-TypeC from a DL PRS) and Option 3 (QCL-TypeA from a DL PRS) for QCL relations beyond Type-D of a DL PRS resource
Proposal 3: In addition to SSB, support configuration of a spatial relation between a reference DL RS from serving or neighbouring cells and the target SRS where a reference DL RS is DL-PRS
[bookmark: _GoBack]Proposal 4: Periodization rules between SRS for positioning and other channels should be specified 

References
[1]	RAN1 Chairman’s Note, RAN1 #97, Reno, USA, May, 2019.
[2]	R1-1911201, “Views on UL reference signal designs for NR positioning,” Chongqing, China, Oct. 2019.

