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Introduction
In this contribution, we present our views UE features for NR positioning and corresponding proposals will be provided. 
The structure of UE capability table
In the latest UE feature email discussion document [2], two alternatives for NR positioning UE feature table are listed. In the first alternative (i.e., the previous formulation), the UE capabilities are categorized by UE functions of processing positioning reference signal or positioning measurements. Specifically, the table includes the following feature groups:
· UE DL PRS processing capability
· Transmission of SRS for NR positioning
· DL PRS RSRP measurement and reporting
· DL RSTD measurement and reporting
· UE Rx-Tx Time difference measurement and reporting
· DL SSB RRM measurements for NR positioning
· CSI-RS RRM measurements for NR positioning.
In the second alternative, the UE capabilities are categorized by positioning method and the in each positioning method, the UE features are included. Specifically, the table includes the following UE features for positioning:
· NR E-CID method
· NR DL AoD method
· ND DL-TDoA
· NR SRS for positioning
· NR Multi-RTT
and under each method, the UE feature groups, for example DL PRS processing, RSRP measurement or RSTD measurement are defined.
In our view, the structure in second alternative is not proper for UE feature definition and the first alternative is more preferred. From the UE perspective, the feature of NR positioning is implemented through each individual positioning function, including the capability of processing positioning reference signal and measuring and reporting each individual positioning measurement quantities. In contrast, the positioning method is constructed over those positioning functions that the UE can support. For example, the DL DToA method would be based on the UE capability of processing DL PRS and RSTD measurement and reporting. One consequence for adopting the second alternative is we would have to repeat the UE feature group in each positioning method, which complicates the UE capability signaling design and is definitely not desired. Another drawback for the second alternative is same UE capability would be repeated in different UE features. For instance, the UE capability of DL PRS processing would be reported in both DL DoA and DL DToA, as in the second alternative. One issue is how to interpret the UE capability of DL PRS reception if a UE reports both DL DoA and DL DToA. Shall we use the minimum value of those two or maximum value of those two. Shall we define a separate UE capability of DL PRS reception, i.e. the third one?
Proposal 1: For UE feature of NR positioning, adopt the first alternative of table structure (previous formulation), i.e., table structure is formulated based on the UE functions:
· UE DL PRS processing capability
· Transmission of SRS for NR positioning
· DL PRS RSRP measurement and reporting
· DL RSTD measurement and reporting
· UE Rx-Tx Time difference measurement and reporting
· DL SSB RRM measurements for NR positioning
· CSI-RS RRM measurements for NR positioning.

Discussion on Questions of UE capabilities
Questions for UE capabilities of NR positioning were raised. We provided discussion and answer to those questions in this section.
a) Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
This question is not clearly stated. What is the purpose for simultaneous processing of LTE PRS and NR PRS? If it means to use LTE PRS to provide RSTD measurement for NR positioning, we shall not support that. As what is agreed in RAN2#109e meeting, there is no support of Rel-16 RAT-dependent positioning methods with LTE signals. Therefore, the answer to this question is no.
b) Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
We shall first clarify whether same or different spatial relations are applied to those simultaneous SRS transmissions. If the spatial relations are different, a UE is not able to support that because the UE is not able to apply multiple different spatial relations on one same symbol. If the spatial relation is same, there is no use case to transmit multiple simultaneous SRS resources in one symbol within one CC but in CA cases, we shall define the maximum number of simultaneous SRS resources across CCs.
c) Whether to define max number of SRS resources for positioning per slot?
Yes, we shall define maximum number of SRS resources for positioning per slot for periodic, semi-persistent and aperiodic SRS resource within one slot.
d) Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
That is not necessary. It is preferred that the UE feature is grouped by UE functions of reference signal processing and positioning measurement. Therefore, UE can report supporting one or more measurement types. If a UE reports supporting two measurements, the UE shall assume it can be configured with concurrent measurement.
e) Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
The question is not clearly stated. And the answer to this question is it is not necessary.
f) How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE
First of all, the UE capability of DL PRS reception shall take into account the cases with and without configuration of measurement gap.   
The reason is UE has different behavior for the cases when measurement gap is configured and not configured. When the measurement gap is not configured, the UE may need to process PDCCH/PDSCH Regarding the signaling for DL PRS symbol length, the UE can signal multiple combinations of {time duration of PRS signals, , T ms} for each band for with or without configuration of measurement gap.
Therefore, we make the following proposal:
Proposal 2, to answer the questions a)~f)
· Question a): No 
· Question b): Yes, we shall define the maximum number of SRS resources across CCs for CA case
· Question c): Yes, we shall define the maximum number of SRS resources for positioning within one slot
· Question d): Not needed
· Question e): Not needed
· Question f): multiple combinations of {time duration of PRS, T ms } per band for with or without configuration of measurement gap
More questions were raised during the UE feature email discussion. Our views for each question are provided below:
1) Whether DL AoD(13b) feature group is a pre-requisite of DL-TDOA(13c) feature group?
No, it is not. As we proposed in previous section, the table of UE feature for NR positioning shall be organized based on UE functions of reference signal processing and positioning measurement.  Furthermore, defining one positioning method as pre-requisite of another positioning method does not make sense technically. 
2) Whether DL TDOA(13c) and transmission of SRS for positioning(13d) are pre-requisites of Multi-RTT(13e)?
No, it is not. As we proposed in previous section, the table of UE feature for NR positioning shall be organized based on UE functions of reference signal processing and positioning measurement. The method of DL TDoA shall not be pre-requisite for multi-RTT method.
3) Are there any common components for UE DL PRS processing among feature groups DL AoD(13b)/DL-TDOA(13c)/Multi-RTT(13e)?
As we proposed in previous section, the table of UE feature for NR positioning shall be organized based on UE functions of reference signal processing and positioning measurement, not based on the methods of NR positioning. For instance, if a UE supports the DL PRS processing and RSTD measurement, then the system can implement DL TDoA method based on the UE RSTD measurement obtained from processing DL PRS.
4) Whether to introduce different independent components for DL PRS RSRP and DL RSTD measurements in DL-TDOA(13c) feature group, considering that RAN2 agreed to include RSRP into NR-DL-TDOA-MeasElement?
· Option A. In case of DL-TDOA, DL PRS RSRP components are assumed to be the same as for DL-RSTD
· Option B. In case of DL-TDOA, DL PRS RSRP components are inherited from DL-AoD
· Option C. In case of DL-TDOA, DL PRS RSRP and DL-RSTD components are defined independently
The UE feature of DL PRS RSRP measurement and RSTD measurement shall be defined not under the positioning method.
5) [bookmark: _Hlk36652455]Whether to introduce different components for DL PRS RSRP and DL PRS receive timing estimation for UE Rx-Tx measurments for Multi-RTT(13e) feature group, considering that RAN2 agreed to include RSRP into NR- NR-Multi-RTT-MeasElement and UE Rx-Tx time measurement require receive timing estimation similar to RSTD?
· Option A. In case of multi-RTT, DL PRS RSRP components are assumed to be the same as for DL-AoD
· Option B. In case of multi-RTT, DL PRS RSRP components and DL PRS receive timing estimation for UE Rx-Tx measurments are inherited from DL-TDOA components.
· Option C. In case of multi-RTT, DL PRS RSRP and DL PRS receive timing estimation are defined independently.
The UE feature of DL PRS RSRP measurement and RSTD measurement shall be defined not under the positioning method. It is up to system implementation to choose NR positioning method. For each UE, the system can choose the positioning method based on the positioning functions (including reference signal processing and measurements) that the UE supports.
6) Whether to introduce dedicated transmission of SRS for positioning components for Multi-RTT(13e)?
No, it is not.  The transmission of SRS for positioning shall be defined as a separate UE feature
Conclusion
In this contribution, we discussed UE features for NR positioning. Based on the discussion, the following proposals are made:
Proposal 1: For UE feature of NR positioning, adopt the first alternative of table structure, i.e., table structure is formulated based on the UE functions:
· UE DL PRS processing capability
· Transmission of SRS for NR positioning
· DL PRS RSRP measurement and reporting
· DL RSTD measurement and reporting
· UE Rx-Tx Time difference measurement and reporting
· DL SSB RRM measurements for NR positioning
· CSI-RS RRM measurements for NR positioning.

Proposal 2, to answer the questions a)~f)
· Question a): No 
· Question b): Yes, we shall define the maximum number of SRS resources across CCs for CA case
· Question c): Yes, we shall define the maximum number of SRS resources for positioning within one slot
· Question d): Not needed
· Question e): Not needed
· Question f): multiple combinations of {time duration of PRS, T ms } per band for with or without configuration of measurement gap
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