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Introduction
Work item on NR Positioning support was approved in [1]. The WID has objective to define (if necessary) physical layer procedures to support UE / gNB measurements. According to the agreement made at the last meeting the potential physical layer procedures to support UE/gNB measurements for NR positioning may include:
UE procedures for receiving DL PRS
	UE procedures for transmitting UL PRS
gNB procedures to support NR positioning measurements
In this document, we discuss procedures for NR Positioning. Our views on other NR Positioning aspects are provided in our companion contributions [2]-[4].
Remaining FFS Aspects on L1 Procedures for NR Positioning
CSI-RS for RRM as a Pathloss Reference, QCL Source, Spatial Relation
There are at least the following FFS aspects that may need further discussion. 
FFS: CSI-RS for RRM as the QCL Type D target for DL PRS
FFS: CSI-RS for RRM as the reference DL RS (spatial relation)
FFS: CSI-RS for RRM as the pathloss reference for DL RS
FFS: CSI-RS transmit power indication if CSI-RS is agreed as a pathloss reference
FFS: CSI-RS configuration if CSI-RS is agreed as a pathloss reference or spatial relation info
The CSI-RS for RRM is being proposed to be supported as a DL RS for pathloss reference, QCL source for DL PRS or spatial relation info. Given that RAN1 already agreed on similar functionality for DL PRS and SSB signals we do not see strong motivation and need to extend it to CSI-RS for RRM. First of all, we believe that DL PRS when it is configured is a better candidate choice since it is expected to be transmitted in a dedicated resources with no or minimum level of inter-cell interference and also can provide significantly better link budget. If DL PRS is not configured it is better to reuse existing functionality based on processing of SSB signals given that those are always configured. Finally, we are not sure how much additional gains the CSI-RS for RRM can bring on top of the agreed solutions and thus prefer to avoid support of CSI-RS for RRM in Rel. 16. Note that support of CSI-RS for RRM will also increase work scope in other WGs (i.e. RAN 2 / 3 / 4 WGs) and in our view it is not justified at the last meeting of WI.

Proposal 1: 
Do not support CSI-RS for RRM as a QCL source, pathloss reference and as a part of spatial relation info in Rel.16 NR positioning

SSB as a Pathloss Reference
RAN1 agreed to use SSB as a DL RS for pathloss reference for serving and neighboring cells. RAN1 also agreed that in order to support this functionality the information on time/frequency occupancy of the SSB should be signaled to UE. There is one FFS on overhead reduction for SSB which has already been detected by UE.
FFS: Overhead reduction for SSB which has already been detected
In our view, the additional benefit from this reduction comes at the expense of additional signaling and more complicated protocol. Therefore we do not see this optimization as necessary but prefer to add information on Cell ID to this assistance signaling. 

Proposal 2: 
Add information on Cell ID when time/frequency occupancy of the SSB is indicated as a DL RS for the purpose of pathloss reference

Number of Pathloss References
The number of pathloss references for neighbor cells is another open issue. The group agreed on the following FFS:
FFS: Value N of additional pathloss estimates across all SRS resource sets for positioning (in addition to the up to four pathloss estimates per serving cell currently specified for PUSCH/PUCCH/SRS transmissions)
In our view, if UE supports neighbor cell pathloss measurements then for feature to be useful at least the first tier stations surrounding UE are supposed to be monitored. Therefore from system perspective it is desirable to support monitoring and estimation of pathloss values for at least 8 links. At the same time, amount of monitored pathloss estimates should be an UE capability. Therefore, we have the following proposal:

Proposal 3: 
From system perspective, it is desirable to support signaling that can configure UE to monitor up to 8 pathloss estimates from neighbor cells
From UE perspective, amount of monitored neighbor cell pathloss estimates is up to UE capability, i.e. selected from the set [0, 1, 2, …, 8], where 0 means that neighbor cell pathloss estimates are not supported

Value Range for Expected RSTD
RAN1 needs to resolve FFS on values range for expected RSTD uncertainty (search window) and expected RSTD values.
FFS: Value range for expected RSTD uncertainty
FFS: Value range for DL-PRS-expectedRSTD
In LTE, the following value ranges are defined for corresponding parameters:
	expectedRSTD						INTEGER (0..16383),
	expectedRSTD-Uncertainty			INTEGER (0..1023),
where, resolution of 3Ts (Ts = 1/(15e3 2048) seconds) is assumed resulting in maximum expected RSTD of +/- 0.8ms and maximum uncertainty of +/- 0.1ms. In our view, these value ranges can be either reused for NR Positioning or reduced further.

Proposal 4: 
Use value ranges for expected RSTD and expected RSTD uncertainty as defined by LPP

UE Procedures for DL PRS Reception
Relationship of PRS w/ DL BWPs
At the previous RAN1 WG meeting, the following agreements were made with respect to DL BWPs and UE behavior in terms of DL PRS processing.
	For intra-frequency measurements, when measurement gaps are configured, the UE is expected to measure the DL PRS resource outside the configured (active and inactive) BWPs (Option 2 in the related Agreement from RAN1 #96-Bis)
· Note: The UE has flexibility to measure only on a part of the DL PRS configured bandwidth as long as measurement requirements are met


The UE behavior in terms DL PRS processing was clarified while the UE behavior in terms of other channel reception was not discussed. By measurement gap definition, if it is configured for DL PRS processing, then UE is not expected to process other DL channels and signals during measurement gap period. If UE is not configured with measurement gap and processes DL PRS within the active DL BWP then it needs to be discussed whether UE is supposed to monitor other DL control channel and signals. The overall answer may depend on multiplexing of DL PRS and other DL signals / channels and RAN4 analysis on scheduling availability, considering the following RAN1 agreement: “there is no data/control transmission in time-frequency grid of dedicated NR-DL PRS resources”.

Proposal 5: 
Send LS to RAN4 to discuss scheduling availability when DL PRS Resources are processed in active BWP and there is no measurement gap configured to UE

DL PRS Multiplexing with Other DL Signals/Channels
During the study item phase on NR positioning, RAN1 made the following agreement with respect to DL PRS Resource allocation: 
	Dedicated NR DL PRS resources - time-frequency grid at resource block level 
· PRS transmitted in one cell may or may not collide with PRS transmissions in other cell
· e.g. frequency vShift/comb-offset is the same or different for two different PRSs in the same RB
· There is no data/control transmission in time-frequency grid of dedicated NR-DL PRS resources
· FDM multiplexing with other signals at RE level inside of PRS time-frequency grid is precluded


Our understanding of the agreement above, is that DL PRS resources are allocated from system perspective and there is no other transmissions in dedicated DL PRS resources other than DL PRS transmissions.

CORESET and SIB1 Considerations
Similar to CSI-RS considerations, UE shall not expect to be configured with DL PRS over the symbols during which the UE is also configured to monitor the CORESET. In addition, UE is not expected to receive CSI-RS and SIB1 message in the overlapping PRBs in the OFDM symbols where SIB1 is transmitted.

Proposal 6:  
UE shall not expect to be configured with DL PRS over the symbols during which the UE is also configured to monitor the CORESET
UE is not configured to receive DL PRS and SIB1 message in the overlapping PRBs in the OFDM symbols where SIB1 is transmitted
DL PRS Resource / Resource Set configuration does not affect UE rate matching behaviour for DL reception, which is indicated separately

Conclusion
In this contribution, we have provided initial views on radio-layer procedures to support NR positioning. In summary, we have following proposals:

Proposal 1:
Do not support CSI-RS for RRM as a QCL source, pathloss reference and as a part of spatial relation info in Rel.16 NR positioning
Proposal 2:
Add information on Cell ID when time/frequency occupancy of the SSB is indicated as a DL RS for the purpose of pathloss reference
Proposal 3:
From system perspective, it is desirable to support signaling that can configure UE to monitor up to 8 pathloss estimates from neighbor cells
From UE perspective, amount of monitored neighbor cell pathloss estimates is up to UE capability, i.e. selected from the set [0, 1, 2, …, 8], where 0 means that neighbor cell pathloss estimates are not supported
Proposal 4:
Use value ranges for expected RSTD and expected RSTD uncertainty as defined by LPP
Proposal 5:
Send LS to RAN4 to discuss scheduling availability when DL PRS Resources are processed in active BWP and there is no measurement gap configured to UE
Proposal 6: 
UE shall not expect to be configured with DL PRS over the symbols during which the UE is also configured to monitor the CORESET
UE is not configured to receive DL PRS and SIB1 message in the overlapping PRBs in the OFDM symbols where SIB1 is transmitted
DL PRS Resource / Resource Set configuration does not affect UE rate matching behaviour for DL reception, which is indicated separately

References
[1] [bookmark: _Ref4149727] RP-190752, “New WID: NR Positioning Support”, Intel Corporation, Ericsson
[2] [bookmark: _Ref21015342]R1-1912228, “Resolution of remaining opens for NR positioning DL PRS design”, Intel Corporation, Reno, USA, November, 2019
[3] R1-1912229, “Resolution of remaining opens for NR positioning UL PRS design”, Intel Corporation, Reno, USA, November, 2019
[4] [bookmark: _Ref24036440]R1-1912230, “Remaining details of physical layer measurements for NR positioning”, Intel Corporation, Reno, USA, November, 2019



2/5
