3GPP TSG RAN WG1 Meeting #99	R1-1912424
[bookmark: _GoBack]Reno, USA, November 18-22, 2019
Agenda Item:	7.2.10.4
Source:	FUTUREWEI
Title:	Remaining Issues for NR Positioning Procedures
Document for:	Discussion and decision 

[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. 

Beam Alignment 
For UL beam alignment, in RAN1#97, we have agreed on the UE behaviour towards the 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.
Furthermore, in RAN1#98bis, we have the following agreement:
· 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

Similarly, for DL beam alignment, we have the following agreement:
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

In both cases of DL and UL beam alignment, the usage of CSI-RS for RRM as the reference DL RS with spatial relation with DL PRS and UL SRS, respectively, is for further consideration. From companies’ contributions, the following pros and cons of using CSI-RS have been presented:
Pros:
· CSI-RS transmit beams are UE-specific and as such can be of narrower beams than the SSB transmit beams. Thus, it inherently has better hearability compared to SSB.
· Rel 15 NR already provides for the UE to be configured to measure multiple groups of CSI-RS resources where each group is transmitted from a serving or a neighbouring cell. Such configuration can be extended relatively straightforward to be used as reference RS for Type D QCL for the positioning SRS. 
· Note that CSI-RS from the serving cell is already used as a spatial reference for SRS in Rel. 15. 

Cons:
· CSI-RS for L1 RSRP and CSI-RS for RRM (L3-RSRP) are configured with different QCL properties. Specifically, CSI-RS for L1 RSRP can be configured with the same beam when repetition is ON while CSI-RS for RRM is can be configured to be QCLed with the neighbouring cell SSB.  
· DL PRS with repetition ON configuration provides better hearability. 
On the first point that CSI-RS for L1 and CSI-RS for L3 contain different QCL properties, there is no issues since for the case of UL beam sweeping, the CSI-RS for RRM is only applicable for neighboring cells. It is a separate and different configuration to the UE since CSI-RS is specifically UE-configured. Thus, from the UE perspective, it uses CSI-RS for L1 for the serving cell and CSI-RS for L3 for the neighboring cells with its separate intended functionality.

On the second point that DL PRS with repetition provides better hearability, this argument ignore the essential advantages that for the same reason that neighboring cell SSB can be used as the reference, neighboring cell CS-RS configured for RRM are already available at the UE and hence should be allowed to be used as another reference signal. A UE can be specifically configured a certain CSI-RS with a beam that is more refined and narrower that what would be typically expected for the DL PRS. These two reference signals complement each other and there is no risk to the usage of DL PRS since the feature to introduce ‘Repetition’ was already agreed in the last meeting.  

[bookmark: _Hlk15574003]Proposal 1: CSI-RS for RRM as the reference DL RS for UL beam alignment is supported.
Proposal 2: CSI-RS for RRM as reference DL RS for DL beam alignment is supported.


Conclusions
In this contribution, the following have been proposed:
Proposal 1: CSI-RS for RRM as the reference DL RS for UL beam alignment is supported.
Proposal 2: CSI-RS for RRM as reference DL RS for DL beam alignment is supported.

[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
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