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In RAN1#100-e meeting [1], some details of UE DL PRS processing for UE capability were discussed under email thread [100e-NR-Pos-DL-PRS-02]. The following agreements related to DL PRS processing capability were reached. 
Agreement:
· UE DL PRS processing capability is reported for maximum DL PRS bandwidth in MHz, which is supported and reported by UE
· UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
· FFS values of maximum DL PRS bandwidth in MHz for UE DL PRS processing capability report
· FFS if UE DL PRS processing capability is scaled inversely proportional to DL PRS processing bandwidth
· Note: this overrides the 272 RB assumption in the previous RAN1 agreement.
Agreement:
· UE DL PRS processing capability is signaled per band
· FFS if UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS
· FFS if reported values of T are the same across bands within a FR or across FRs
Agreement:
· UE DL PRS processing capability is defined for a single positioning frequency layer
Agreement:
· UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
Furthermore, details of UE features in general were discussed on the reflector under “[100e-NR-Rel-16-UEFeatures] email discussion/approval of Rel-16 NR UE feature”. The finalized summary from the rapporteur is in [2] where some additional questions were raised for future discussion. 
In this contribution, we present our views on some remaining issues of UE features for Rel-16 NR positioning.
NR positioning UE features 
In [2], a summary of companies’ views on some additional questions of UE features for NR positioning were presented and some proposals were made by the rapporteur. In addition, some questions were raised for next round of discussion. In the following, we provide our views toward those proposals and questions.

· Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
Proposal A:
· Feature “Support of simultaneous processing of LTE PRS and NR PRS in different bands” is introduced
· Notes: Other DL PRS processing capabilities are not affected by introduction of this feature. If feature is not supported, it is up to UE implementation to select RAT for DL PRS processing
We support this proposal A as part of concurrency solution across LTE and NR in general.
· Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
Proposal B:
· RAN1 to discuss and select one alternative:
· Alt.1. Feature “Simultaneous transmissions of SRS for positioning on a symbol” is not supported in R16, including transmission on different CCs
· Alt.2. Feature “Simultaneous transmissions of SRS for positioning on a symbol” is supported only for transmission of SRS for positioning on different CCs including intra-band and inter-band CA cases
We support Alt.2. During RAN1#100e [100e-NR-Rel-16-UEFeatures] email discussion, several companies including us thought this is not need given the agreement made in [100e-NR-Pos-ULRS-01] where “the UE is not expected to transmit multiple SRS resources with different spatial relations in the same symbol”. However, we noticed that the discussion in [100e-NR-Pos-ULRS-01] is only for single carrier case. For intra-band and inter-band CA cases where transmission of SRS for positioning is on different CCs, we think this feature is beneficial.  

· Whether to define max number of SRS resources for positioning per slot?
Proposal C:
· Continue discussion. Companies are encouraged to bring technical arguments why it is necessary and for which cases/scenarios.
During RAN1#100e [100e-NR-Rel-16-UEFeatures] email discussion, the support argument to define max number of SRS resources for positioning per slot is that Rel-15 SRS has defined this UE capability. Given that each SRS resource for positioning has a limit on the number of symbols in a slot, we feel this max number of SRS resources for positioning per slot UE capability reporting may give little additional benefit. Our slight preference is not to define this unless a solid and necessary reason.

· Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
Proposal D:
· Companies are encouraged to bring technical arguments why it is necessary to define capability for concurrent measurements/methods and whether concurrent measurements can be assumed by default.
As we expressed in the discussion of UE DL PRS processing for UE capability under email thread [100e-NR-Pos-DL-PRS-02], our understanding is that when a UE process DL PRS, concurrent measurements and consequently measurement report generation based on the same DL PRS should always be allowed. Thus, there’s no need to define concurrent measurements.
We noticed that RAN2 specify UE capability signaling per positioning method. We think it’s natural to define UE capability signaling to indicate whether supporting a particular positioning method. Though we don’t see a big difference in terms of UE DL PRS processing capability whether a UE support one or multiple positioning methods.   

· Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
Proposal E:
· Continue discussion (it has dependency on outcome of Proposal D)
As we expressed above toward Proposal D, there’s no need to define concurrent measurements. As a result, the concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList is also not needed.
We would be fine to define UE capability signaling to indicate whether supporting concurrent configuration of list of positioning methods.
  
· 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?
Summary: Three companies expressed the view to defer discussion. Three companies made proposals: 
1. Function of number of samples or number of symbols for a reference SCS
1. Multiple pairs of (N, T) 
1. Multiple combinations of (N1,N2,T) per band and per MG configured-or-not, where N1, N2 is the number of PRS symbols and PRS resources respectively per T
Proposal F:
· Continue discussion aiming to conclude at 100E-bis meeting.
This whole UE DL PRS processing capability discussion has been extensively discussed under email thread [100e-NR-Pos-DL-PRS-02] with more technical details. In our opinion, multiple pairs of (N, T) per band could be reported from a UE indicating different capability of DL PRS processing (i.e., N) under different processing period T. 
On the proposal to report (N1, N2, T) where N1, N2 is the number of PRS symbols and PRS resources respectively per T, we feel this proposal is a bit redundant given that either N1 or N2 indicating UE DL PRS processing capability. It’s not clear about how much difference of N1 and N2 on the actual UE processing capability. Our slight preference is not to report both N1 and N2. Regarding UE report per MG configured-or-not, we think it is not necessary. More details can be referred to our contribution [3].

· In addition, considering that RAN2 agreed on the following signaling for UE capabilities,
	[[	nr-ECID-ProvideCapabilities-r16	NR-ECID-ProvideCapabilities-r16		OPTIONAL,	
		nr-Multi-RTT-ProvideCapabilities-r16	NR-Multi-RTT-ProvideCapabilities-r16	OPTIONAL,	
		nr-DL-AoD-ProvideCapabilities-r16	NR-DL-AoD-ProvideCapabilities-r16		OPTIONAL,	
		nr-DL-TDOA-ProvideCapabilities-r16	NR-DL-TDOA-ProvideCapabilities-r16		OPTIONAL,	
		nr-UL-ProvideCapabilities-r16	NR-UL-ProvideCapabilities-r16		OPTIONAL	
	]]
it is proposed to align RAN1 feature table with the RAN2 WG agreements and continue discussion based on the restructured table provided.
We are fine to align RAN1 feature table with RAN2 UE capabilities signaling structure.
 
· Whether DL-AoD(13b) feature group is a pre-requisite of DL-TDOA(13c) feature group?
Yes. Looking at the components of feature group 13b (DL-AoD) and feature group 13c (DL-TDOA), we see exactly the same UE DL PRS processing capability for DL-AoD and DL-TDOA and very minor difference on measurement reporting capability. Our understanding is that DL-TDOA does require UE reporting of RSRP measurements on different PRS resources corresponding to those RSTD measurement report. In this case, we think feature group 13b should be a pre-requisite of feature group 13c.

· Whether DL-TDOA(13c) and transmission of SRS for positioning(13d) are pre-requisites of Multi-RTT(13e)?
Yes. Considering the nature of Multi-RTT positioning method where a UE measure time difference between a DL PRS resource and a SRS for positioning resource, we think feature group 13c (DL-TDOA) and feature group 13d (SRS for positioning) should be pre-requisites of feature group 13e (Multi-RTT). 
Furthermore, if DL-AoD(13b) feature group is a pre-requisite of DL-TDOA(13c) feature group, then DL AoD(13b) feature group is also a pre-requisite of Multi-RTT(13e).

· Are there any common components for UE DL PRS processing among feature groups DL-AoD(13b)/DL-TDOA(13c)/Multi-RTT(13e)?
Yes. Our preference is to have the same common components (item 1 – 9 in the table for 13b and 13c) of UE DL PRS processing capability among feature groups DL-AoD(13b)/DL-TDOA(13c)/Multi-RTT(13e). 

· 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
Our preference is Option B. Considering DL-AoD(13b) feature group is a pre-requisite of DL-TDOA(13c), then DL PRS RSRP measurement reporting capability components for DL-TDOA are inherited from those of DL-AoD. 

· [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.
Our preference is Option B to keep the same DL PRS measurement reporting UE capability components among DL-TDOA and Multi-RTT.

· Whether to introduce dedicated transmission of SRS for positioning components for Multi-RTT(13e)?
No. Our preference is to keep the same transmission of SRS for positioning UE capability components among 13d and 13e.
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