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After RAN1#100e meeting, all the Rel-16 RAN1-led WIs have declared as finished. To facilitate the UE features discussion, two email discussions  on NR and LTE Rel-16 UE features were agreed to collect companies’ input to update the current UE feature list. In this contribution, we give our views on NR positioning UE features.
Discussion on each feature groups
13b-1 and 13c-1 
Regarding FG13b-1 and 13c-1, the component 2 is to define duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz. Since the duration is to reflect UE processing capability in units of milliseconds instead of symbols, UE DL PRS processing capability should be agnostic to the configured SCS settings of DL PRS. Because different bands may correspond to different RF at UE side, this kind of processing capability should be reported per band. Further, in the case when measurement gap is not configured, UE may need to process both PRS and other signaling, the UE complexity is different with the case when measurement gap is configured where UE only needs to process PRS.
Regarding the component 12, 13, SSB from serving cell and neighbor cells have been used for RRM in Rel-15. It is natural to support of SSB from serving cell and neighbor cells as QCL Type C source of a DL PRS resource since UE will track SSB from both serving cell and neighbor cells anyway. Then, there is no need to introduce additional UE report capabilities. 
Regarding the component 14, 15, 16 and 17 about QCL type D, the capability report should be separate for FR1 and FR2. That is because QCL type D is usually used for FR2 only.
Regarding the component 18 in FG 13c-1, the measurement quality metric is not signaled even in LTE. UE can decide whether to report RSTD measurement quality metric or not. So our view is not to support this component.
Based on the above analysis, we suggest
Proposal 1: For FG 13b-1 and 13c-1, 
· For component 2
· UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS
· Reported values of T per band
· Separate report for the case w/ and w/o configuration of measurement gap
· Component 12 and 13 are the basic components and there is no need to introduce additional capability report.
· For the component 14, 15, 16 and 17 about QCL type D, the capability report should be separate for FR1 and FR2 
· Remove component 18 in FG 13c-1
13d-1 
Regarding FG13d-1, we provide our views on the candidate values for component 1, 2, 3, 4, and 9 considering flexibility and report overhead. 
Regarding the pathloss estimation for SRS OLPC, one of component 5 - 8 should be the basic component and is not needed to be reported. It is straightforward that SSB from serving cell is the one. 
Regarding the component 15, one spatial relation corresponds to one UE beam, the candidate values of the number of beams can be {1, 4, 8, 16, 32, 64}. 
In addition, we have agreed that CSI-RS (NZP-CSI-RS-ResourceId) from serving cell can be used as a reference DL RS for the target SRS for positioning. So we suggest to have an additional capability signaling of “spatial relation of SRS resources for positioning with CSI-RS resources from serving cell”
Based on the above analysis, we provide our views to update the current FG 13d-1 in red as follows
Proposal 2: For FG13d-1, 
1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 4, 8, 12, 16}.

1. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1, 4, 8, 16, 32, 64}, 

1. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1, 4, 8, 16, 32, 64}.

1. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1, 4, 8, 16, 32, 64}.

1. Support of SSB for serving cell DL pathloss estimation and OLPC for SRS for positioning. There is no need to introduce additional capability report on this component.

1. Support of SSB for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

1. Support of DL PRS for serving cell DL pathloss estimation and OLPC for SRS for positioning. 

1. Support of DL PRS for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

1. Max number of pathloss estimates across all SRS resource sets for positioning in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission. It is indicated from the following set of values {0, 1, 4, 8, 16}

1. Spatial relation of SRS Resources for positioning with DL PRS Resources from serving cell

1. Spatial relation of SRS Resources for positioning with DL PRS Resources from neighbour cells

1. Spatial relation of SRS Resources for positioning with SSB from serving cell

1. Spatial relation of SRS Resources for positioning with SSB from neighbour cells 

1. Spatial Relation of SRS Resources for positioning with other SRS resources 

1. Max number of active spatial relations including both DL PRS Resources and SSB. Values = {1, 4, 8, 16, 32, 64}
1. Spatial relation of SRS Resources for positioning with CSI-RS resources from serving cell

Others: 
For some other questions, we provide our answers as follows
	Questions
	ZTE

	A) Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
	No.
We don’t support to define such UE capability since we have agreed that RSTD measured between an E-UTRA cell and an NR cell is not supported in Rel-16. So we don’t see the necessity to support this

	B) Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
	No. 
We prefer only one resource is supported in one symbol. Otherwise, power control among multiple resources should be clarified.

	C) Whether to define max number of SRS resources for positioning per slot?
	No.
For UL, there is not much complexity for SRS transmission because of no detection at UE side. So there is not much difference between more and less SRS resources per slot for UE capability.

	D) Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
	Yes

	E) Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
	Yes




Conclusion
In this contribution, the following proposals on NR Rel-16 positioning UE features are given.
Proposal 1: For FG 13b-1 and 13c-1, 
· For component 2
· UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS
· Reported values of T per band
· Separate report for the case w/ and w/o configuration of measurement gap
· Component 12 and 13 are the basic components and there is no need to introduce additional capability report.
· For the component 14, 15, 16 and 17 about QCL type D, the capability report should be separate for FR1 and FR2 
· Remove component 18 in FG 13c-1

Proposal 2: For FG13d-1, 
1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 4, 8, 12, 16}.

2. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1, 4, 8, 16, 32, 64}, 

3. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1, 4, 8, 16, 32, 64}.

4. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1, 4, 8, 16, 32, 64}.

5. Support of SSB for serving cell DL pathloss estimation and OLPC for SRS for positioning. There is no need to introduce additional capability report on this component.

6. Support of SSB for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

7. Support of DL PRS for serving cell DL pathloss estimation and OLPC for SRS for positioning. 

8. Support of DL PRS for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

9. Max number of pathloss estimates across all SRS resource sets for positioning in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission. It is indicated from the following set of values {0, 1, 4, 8, 16}

10. Spatial relation of SRS Resources for positioning with DL PRS Resources from serving cell

11. Spatial relation of SRS Resources for positioning with DL PRS Resources from neighbour cells

12. Spatial relation of SRS Resources for positioning with SSB from serving cell

13. Spatial relation of SRS Resources for positioning with SSB from neighbour cells 

14. Spatial Relation of SRS Resources for positioning with other SRS resources 

15. Max number of active spatial relations including both DL PRS Resources and SSB. Values = {1, 4, 8, 16, 32, 64}
16. Spatial relation of SRS Resources for positioning with CSI-RS resources from serving cell

Some views on additional questions:
	Questions
	ZTE

	A) Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
	No.
We don’t support to define such UE capability since we have agreed that RSTD measured between an E-UTRA cell and an NR cell is not supported in Rel-16. So we don’t see the necessity to support this

	B) Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
	No. 
We prefer only one resource is supported in one symbol. Otherwise, power control among multiple resources should be clarified.

	C) Whether to define max number of SRS resources for positioning per slot?
	No.
For UL, there is not much complexity for SRS transmission because of no detection at UE side. So there is not much difference between more and less SRS resources per slot for UE capability.

	D) Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
	Yes

	E) Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
	Yes
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