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1. Introduction
In [1], a proposal for the detailed RAN1 UE capabilities for NR Positioning has been made after some comments from several companies have been taken into account. In this document, we summarize our views regarding the NR Positioning Capabilities from RAN1 perspective and provided an updated list of NR Positioning capabilities. 
2. Overall Structure & Issues
Following RAN2 endorsed LPP CR [3], the UE capabilities in RAN1 should be grouped based on Positioning Methods. 

 [[	nr-ECID-RequestCapabilities-r16	NR-ECID-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-Multi-RTT-RequestCapabilities-r16	NR-Multi-RTT-RequestCapabilities-r16	OPTIONAL,	-- Need ON
		nr-DL-AoD-RequestCapabilities-r16	NR-DL-AoD-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-DL-TDOA-RequestCapabilities-r16	NR-DL-TDOA-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-UL-RequestCapabilities-r16	NR-UL-RequestCapabilities-r16		OPTIONAL	-- Need ON
	]]

Even though there was an effort to restructure the capabilities according to this principle, the following major issues remain unresolved.
2.1 DL PRS capabilities
By observing 13b-1 and 13c-1, we see that the elements of DL PRS processing capabilities are the same, and they are not releated to what is the measurement (RSRP or RSTD). Note also that in OTDOA, a UE can be configured to report either RSTD or RSTD+RSRP. Therefore, what is needed is a common structure that includes the DL PRS processing capabilities, which can be used to notify what assistance data the UE can accept and what the UE can process. This includes maximum number of PRS resources, PRS resource sets, frequency layers, etc. This is a separate aspect from the RSRP or RSTD measurement reporting capabilities. As the most typical example, for a UE supporting only UE-Based OTDOA or AoD, the UE would not need the same reporting capabilities as a UE supporting both UE-based and UE-assisted positioning.

Proposal 1: Inside the capability reporting of each positioning method that uses DL PRS (i.e., Multi-RTT, DL-AoD, DL-TDOA) the DL PRS capabilities need to be separated from any reporting capabilities. Similarly, the SRS transmission capabilities need to be separated from any Rx-Tx reporting capabilities.

In other words, the main components of the list would effectively be grouped as follows, which then would be mapped in positioning methods according to RAN2 endorsed CR:
1. DL PRS Capabilities
1. Transmission of SRS for positioning
1. DL PRS RSRP Measurement Reporting
1. UE Rx-Tx Measurement Reporting
1. DL PRS RSRP Measurement Reporting

With respect to the DL PRS capabilities, it should be evident that the same PRS resources can be used for the UE to perform multiple positioning methods and that the UE does not have separate RF or Baseband (BB) processing capabilities dedicated for each method. For example, 
· If the UE reports for the X and Y Positioning method, that it can process 20 msec of PRS symbols over 100 PRS resources every 160 msec, it does not mean that it can do double of processing if the UE is jointly configured with both methods. In other words, the reported PRS processing capabilities, even if they are reported in each relevant method, they correspond to total PRS processing capabilities of the UE. 

Proposal 2: Even if the DL PRS processing capabilities (N1,N2,T) are reported per positioning method, they correspond to a total PRS processing capabilities of the UE across all methods (assuming the UE supports multiple methods and a concurrent support of multiple methods).

With regards to the remaing DL PRS capabilities shown below
· Max number of positioning frequency layers
· Max number of DL PRS Resource Sets per TRP per frequency layer 
· Max number of DL PRS Resources per DL PRS Resource Set 
· Max number of DL PRS Resources supported by UE across all frequency layers, TRPs and DL PRS Resource Sets.
· Max number of TRPs across all positioning frequency layers
· Max number of DL PRS Resources per positioning frequency layer
· Max number of DL PRS resources per TRP across all frequency layers
it should be evident that these are related to the assistance data for each method that the UE can receive and process. This is in line with the endorsed RAN2 CR [3], in which a UE can be configured with a global set of DL PRS assistance data, nr-DL-PRS-ProvideAssistanceData-r16, and then, selected physical resources index for some positioning method are put in:
· nr-Multi-RTT-ProvideAssistanceData-r16
· nr-DL-AoD-ProvideAssistanceData-r16
· nr-DL-TDOA-ProvideAssistanceData-r16

There is a discussion on what should the granularity reporting of the PRS, SRS, or measurement reporting capabilities. Depending on the band, different PRS may be possible to be supported due to several RF and baseband-specific constraints. 

Proposal 3: All the following sub-features are reported per band for all positioning methods that are applicable unless explicitly indicated otherwise
· DL PRS Capabilities
· Transmission of SRS for positioning
· DL PRS RSRP Measurement Reporting
· UE Rx-Tx Measurement Reporting
· DL PRS RSRP Measurement Reporting
3. Outcome of Previous Questions & Additional Technical Discussion
	Question & Current Outcome
	Additional technical Discussion

	0. Whether to define max number of SRS resources for positioning per slot?
Summary: Do not support – five companies. Support – five companies. Seems there is no concensus and it is suggested to continue discussion
Proposal C:
· Continue discussion. Companies are encouraged to bring technical arguments why it is necessary and for which cases/scenarios.
	In NR Rel-15, such a constraint already exists in the 2-53 FGI which is also reported per-band-per-band combination. In NR Rel-15, the SRS resources could only be part of the last 6 symbols of the slot, so the maximum capability was up to 6 resources per slot. 
In NR Rel-16, SRS resources for positioning could be anywhere in the slot, and they could even before the PUSCH of that slot. Given the Rel-15 capability where a UE could even report that it supports single resource per slot, it is unreasonable to assume that, for Rel-16, all UEs supporting the SRS for positioning feature, would be required to support up to 14 SRS resources in a slot! 
It is clear that there is a need of some intermediate values for this feature to be supportable and useful. 
Also, in several deployment scenarios, there is no need for the UE to support transmitting multiple SRS resources within a slot, but rather support transmitting single SRS resource for multiple symbols to increase hearability, e..g., in FR1, the need of having multiple SRS resources within a slot is questionable. 
Increased number of SRS resources within a slot results in increased number of potential power changes (and analog beam changes in FR2). The support of such advanced features should not be considered mandatory for supporting the SRS for positioning. 

	0. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
Summary: Do not support – four companies (two companies mentioned support of concurrent measurements by default). Support – five companies. One company supports concurrency per method not per measurement.
It seems there is no concensus to define capability for concurrent measurements. 

	A UE is sharing the RF and baseband resources to support multiple Positioning methods and measurements. One may argue that LTE does not have such concurrency, why should be added in NR?  
· It is because in LTE there were not multiple RAT-dependent UE measurements and methods with such a high complexity as it is needed for a NR Rel-16 UE. LTE had only one PRS pattern, with large periodicity and one PRS resource per TRP in the basic feature. 
Note that there is such precendence in other features, for example CSI type 1 and CSI type 2. Not all UEs support concurrent configuration and processing of both CSI types. 

In RAN2, it was already agreed for OTDOA and Multi-RTT that a UE may or may not report RSRP in the measurement report. Clearly, this points to the direction that there can be a UE doing OTDOA or Multi-RTT withour RSRP reporting, or in other words, a UE that does not support concurrent RSTD + RSRP or Rx-Tx + RSRP within each relevant method. 
However, the discussion point here should not be about concurrency of RSTD with RSRP, but about concurrency of methods, as we describe below. Why does the concurrency capability should be per method and not just per measurement within a method or even across measurements? 
· Lets consider the case of RSRP + a timing measurement reporting (either RSTD or Rx-Tx). If the RSRP is measured/reported for the purpose of AoD, the UE would likely be keeping the same Rx beam, and would be doing a more precise RSRP measurement which requires more Baseband processing (e.g., may need to process more PRS symbols or PRS BW to derive an RSRP accuracy that would be useful for AoD).
·  On the other hand, if RSRP is measured/reported for the purpose of an OTDOA or multi-RTT session, the UE is NOT required to keep the same Rx beam (i.e. different beam management procedure compared to AoD), and may not be required to report a high quality RSRP (since its usefulness in the OTDOA or RTT session is significantly lower (or even questionable) compared to that during an AoD session; OTDOA & RTT is mainly a timing-based method and no clear usefulness of RSRP has been shown.  
· In other words, the fact that in both AoD and OTDOA/RTT a UE can report RSRP it does NOT mean that deriving the RSRP measurement requires the same processing, not the same Beam Management procedure for different methods. That is, 
· A UE may be able to do OTDOA which involves reporting RSTD + “RSRP for OTDOA”
· A UE may be able to do RTT which involves reporting Rx-Tx + “RSRP for RTT”
· A UE may be able to do AoD which involves reporting “RSRP for AoD”
But, it may not be able to do all three concurrently due to the different requirements on how to do beam management, how much PRS Bandwidth to process to derive RSRP, how many PRS symbols to process to derive RSRP, etc.
Therefore, this concurrency capability is not about concurrency of “RSRP + RSTD”, because not all “RSRPs” cost the same to the UE, not all “RSRP reporting” require the same procedure to be derived. It is a concurrency capability mainly between “OTDOA with AoD”, or  “RTT with AoD”, or in other words, concurrency of positioning methods and NOT concurrency of positioning measurements. “Concurrency of positioning measurements” can be added within each method separately, which is however already added as part of the endorsed RAN2 CR. 
Proposal 4: Add a sub-feature within the OTDOA, AoD and Multi-RTT capabilities, for the UE to report concurrency of methods (NR OTDOA, NR AoD, NR Multi-RTT) per UE.

	
0. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
Summary: One company assumes that it should be supported by default. Two companies are not in favour based on the reasons of different accuracy or lack of RSTD b/w E-UTRA and NR. Six companies are in favour.
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
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.

	
This question is related to the previous one. In the previous one we are talking about concurrency of positioning methods because a UE may not have enough resources (RF or baseband) to do a satisfactory processing to support both methods. 
For each method, indeed there are some reference signals that are involved, but again, this is not about just the processing of the reference signals, but also about other considerations to the UE’s architecture. 
We are supportive of this feature assuming it is within a common framework of concurrency of RAT-dependent methods which includes (LTE OTDOA, NR-TDOA, NR-AOD, NR-Multi-RTT). 


	0. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
Summary: Do not support – five companies (two companies mentioned support of concurrent measurements by default). Support – two companies. Seems there is no consensus and there is a dependency on resolution of D)
Proposal E:
· Continue discussion (it has dependency on outcome of Proposal D)
	
The UE would likely not have dedicated RF and BaseBand (BB) resources just for PRS processing. In other words, the available memory budgets / CPU processing are being shared between DL PRS and other functions of the UE. The envelope of the  buffering/processing of the UE would typically be determined by the communication requirements which are related to the confgured carrier aggregation scenario. 

Especially, when there are no measurement gaps, a UE may not be able to support the processing of some RAT-dependent methods, or their combinations, when significant number of the resources are dedicated for the communication requirements. This is likely to happen when the UE is configured with a large CA configuration, close to the maximum CA UE’s capability. 

Therefore, the capability of concurrent configuration of positioning methods should be reported supported per band combination. 

Assuming that by default, if a UE supports two positioning methods, it should support their concurrent processing, independent of what is the configured CA configuration, disregards the basic principle that the PRS processing is sharing RF and BB resources with the communication functionalities of the UE. This would only result into either not supporting some of the positioning sub-features, or supporting low PRS processing capabilities, which would hurt the feature NR RAT-dependent positioning.

Since the UE’s resources are being shared across communication and positioning features , additional UE capabilities are required to enable a smooth co-existence between the advanced communicaton features of NR and the advanced RAT-dependent positioning features. 

Proposal 5: Add a sub-feature within the OTDOA, AoD and Multi-RTT capabilities, for a UE supporting concurrency of 2 or more methods, to report concurrency of methods (NR OTDOA, NR AoD, NR Multi-RTT) per supported CA Band Combination.

	0. 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.
	Option 3. Please see [2] for a detailed technical discussion and a complete set of proposals. We copy the main proposal also here for reference. 
Define the DL PRS processing capabilities as:
· [bookmark: _Hlk37404221]Duration of DL PRS symbol in units of ms (N1) and number of PRS resources (N2) across all TRPs a UE can process every T ms assuming a maximum DL PRS bandwidth in MHz (Bmax) for a reported SCS. 
· Values for T = {0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for N1 = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· [bookmark: _Hlk37405133]Values for N2 = {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 256, 512, 1024} resources
· Values for Bmax = {10, 20, 40, 50, 80, 100, 200, 400} MHz
· For each SCS and for measurement gaps configured or not, the UE reports 
· a single Bmax 
· One or both of the following two:
· one (N1,N2,T) for T = “slot duration” with 
· one (N1,N2,T) for T > “slot duration” with 
· This capability is reported per band



4. Additional Questions & Answers

	Question
	Answer

	Whether DL AoD(13b) feature group is a pre-requisite of DL-TDOA(13c) feature group?
	No

	Whether DL TDOA(13c) and transmission of SRS for positioning(13d) are pre-requisites of Multi-RTT(13e)
	No. They are different method. Multi-RTT feature group would include by itself DL PRS capabilities and SRS for transmission capabilities. 

	Are there any common components for UE DL PRS processing among feature groups DL AoD(13b)/DL-TDOA(13c)/Multi-RTT(13e)
	The reported DL PRS processing capabilities are expected to be the same across Positioning methods. 
In other words, if the UE reports it can process X PRS resources every T msec, it applies across positioning methods and it is not only for OTDOA or AoD or Multi-RTT. 

	Whether to introduce different independent components for DL PRS RSRP and DL RSTD measurmeents 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

	As shown in our proposed feature groups below, the reporting of RSRP and RSTD would need to be separate as was already agreed in the RAN2 LPP CR [3]. 
The DL PRS capabilities are reported for each applicable method separately.  The SRS transmission capabilities should be reported for each applicable method separately.
The per-method reported DL PRS capabilities and SRS transmission capabilities include any PRS processing/configuration and SRS transmission capabilities the UE is capable of supporting across all Positioning methods. 
With regards to the DL PRS capabilities, in case of TDOA (or Multi-RTT), the DL PRS capabilities are common, the Measurement capabilities are different. There exist three main aspects inside the TDOA(or Multi-RTT),  feature, where the “DL PRS capabilities” is about TDOA (or Multi-RTT),  and not for each measurement separately: 
a) DL PRS Capabilities
b) DL PRS RSTD (or Rx-Tx) Measurement Reporting
c) DL PRS RSRP  Measurement Reporting
d) Transmission of SRS for positioning for Multi-RTT only


	· [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.
	As shown in our proposed feature groups below, the reporting capabilities of RSRP and Rx-Tx would need to be separated as has already been part of the RAN2 CR. 
With regards to the DL PRS capabilities, in case of TDOA (or Multi-RTT), the DL PRS capabilities are common, the Measurement capabilities are different. There exist three main aspects inside the TDOA(or Multi-RTT),  feature, where the “DL PRS capabilities” is about TDOA (or Multi-RTT),  and not for each measurement separately: 
a) DL PRS Capabilities
b) DL PRS RSTD (or Rx-Tx) Measurement Reporting
c) DL PRS RSRP  Measurement Reporting
d) Transmission of SRS for positioning for Multi-RTT


	· Whether to introduce dedicated transmission of SRS for positioning components for Multi-RTT(13e)?
	Yes

	· Companies are encouraged to provide more views on further signalling details including: FFS values, FR1/FR2 differentiation, signalling type, etc.
	Proposal 6: Update the UE feature list of NR Positioning with the changes and additions shown in the Appendix.



5. Conclusion
In this contribution, we discuss our views on the NR Positioning capabilities related to NR Positioning. We provided additional technical views to the questions raised in the UE capability discussion and answered the additional questions. In the Appendix we have provided a revised list of the UE feature for NR Positioning. 

Proposal 1: Inside the capability reporting of each positioning method that uses DL PRS (i.e., Multi-RTT, DL-AoD, DL-TDOA) the DL PRS capabilities need to be separated from any reporting capabilities. Similarly, the SRS transmission capabilities need to be separated from any Rx-Tx reporting capabilities.

Proposal 2: Even if the DL PRS processing capabilities (N1,N2,T) are reported per positioning method, they correspond to a total PRS processing capabilities of the UE across all methods (assuming the UE supports multiple methods and a concurrent support of multiple methods).

Proposal 3: All the following sub-features are reported per band for all positioning methods that are applicable unless explicitly indicated otherwise
· DL PRS Capabilities
· Transmission of SRS for positioning
· DL PRS RSRP Measurement Reporting
· UE Rx-Tx Measurement Reporting
· DL PRS RSRP Measurement Reporting

Proposal 4: Add a sub-feature within the OTDOA, AoD and Multi-RTT capabilities, for the UE to report concurrency of methods (NR OTDOA, NR AoD, NR Multi-RTT) per UE.

Proposal 5: Add a sub-feature within the OTDOA, AoD and Multi-RTT capabilities, for a UE supporting concurrency of 2 or more methods, to report concurrency of methods (NR OTDOA, NR AoD, NR Multi-RTT) per supported CA Band Combination.

Proposal 6: Update the UE feature list of NR Positioning with the changes and additions shown in the Appendix.
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Appendix: NR Positioning Feature List
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13a. NR E-CID
	13a-1
	NR E-CID DL SSB RRM measurements for NR Positioning
	Prerequisite – support of SSB measurements for RRM (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of SSB RRM measurements (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Note: No new UE capability is assumed on top of the R15 capabilities.
	[FG 1-1]
	[No]
	NA
	UE signalling to facilitate E-CID NR Positining is not supported
	
	[No]
	
	
	
	Optional with capability signaling

	
	13a-2
	NR E-CID DL CSI-RS RRM measurements for NR Positioning
	Prerequisite – support CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) for NR Positioning in Rel.16

Note: No new UE capability is assumed on top of the R15 capabilities.
	[FG 1-4
FG1-5]
	[No]
	NA
	UE CSI-RS for RRM measurements and signalling to facilitate E-CID NR Positining are not supported
	
	[No]
	
	
	
	Optional with capability signaling

	13b. NR DL AoD
	13b-1
	Reception of DL PRSDL PRS Capabilities and UE measurement reporting to facilitate NR DL AoD support
	-------------- UE DL PRS Processing Capability of RSRP for DL AoD -------------

1. Duration of DL PRS symbol in units of ms (N1) and number of PRS resources (N2) across all TRPs a UE can process every T ms assuming a maximum DL PRS bandwidth in MHz (Bmax) for a reported SCS, which is supported when measurement gaps are configured. 
· Values for T = {0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for N1 = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for N2 = {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 256, 512, 1024} resources
· Values for Bmax = {10, 20, 40, 50, 80, 100, 200, 400} MHz
· For each SCS, the UE reports 
· a single Bmax 
· One or both of the following two:
· one (N1,N2,T) for T = “slot duration” with 
· one (N1,N2,T) for T > “slot duration” with 

2. [bookmark: _Hlk37404285]Duration of DL PRS symbol in units of ms (N1) and number of PRS resources (N2) across all TRPs a UE can process every T ms assuming a maximum DL PRS bandwidth in MHz (Bmax) for a reported SCS, which is supported when measurement gaps are not configured. 
· Values for T={0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for N1 = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for N2 = {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 256, 512, 1024} resources
· Values for Bmax = {10, 20, 40, 50, 80, 100, 200, 400} MHz
· For each SCS, the UE reports 
· a single Bmax 
· One or both of the following two:
· one (N1,N2,T) for T = “slot duration” with 
· one (N1,N2,T) for T > “slot duration” with 
· When a UE does not report this UE DL PRS processing capability, the UE does not support DL PRS processing without measurement gaps

3. Max number of positioning frequency layers supported by UE for DL PRS RSRP measurement report. Values = {1, 2, 3, 4}

4. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS RSRP measurement report. Values = {1,2}

5. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSRP measurement repor. Values = [1, 4, 8, 16, 32, 64]

6. Max number of DL PRS Resources supported by UE for DL PRS RSRP measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]

7. Max number of TRPs across all positioning frequency layers per UE for DL PRS RSRP measurement report. Values = [16, 32, 64, 128, 256]

8. Max number of DL PRS Resources per positioning frequency layer for DL PRS RSRP measurement report. Values = [32, 64, 128, 256, 512, 1024]

9. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

10. Support of inter-frequency DL PRS measurement in RRC_CONNECTED state

------- UE DL PRS RSRP Measurement Reporting Capability for DL-AoD -------

1. Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}

1. Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state

11. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]

12. [Support of SSB from neighbor cells as QCL Type C source of a DL PRS resource from neighbor cells]

13. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]

14. [Support of SSB from neighbor cells as QCL Type D source of a DL PRS resource from neighbour cells]

15. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]

16. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]

	
	[No]
	NA
	UE measurements and signalling to facilitate DL-AoD NR Positioning are is not supported
	Per Band
	[No]
	
	
	
	Optional with capability signaling

	
	13b-2
	DL PRS RSRP Measurement Reporting 
	1. Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}

2. Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state
	13b-1
	
	NA
	UE reporting to facilitate DL-AoD NR Positioning is not supported
	Per Band
	
	
	
	
	Optional with capability signaling

	
	13b-3
	Concurrent support of DL-TDOA, AoD, multi-RTT Positioning Methods 
	Indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods
· Up to 8 strings with values {000, …, 111}
· Note: A 3-bit string in which each bit corresponds to the concurrent support of the DL-TDOA, AoD, multi-RTT respectively, where 0 means “no support” and 1 means “support”
	
	
	
	The UE does not support concurrent configuration of the corresponding method
	Per UE

	
	
	
	
	Optional with capability signalling

	
	13b-4
	Concurrent support of DL-TDOA, AoD, multi-RTT Positioning Methods per supported CA Band Combination
	For each supported CA Band Combination in the BandCombinationList, indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods
· Up to 8 strings with values {000, …, 111}
· Note: A 3-bit string in which each bit corresponds to the concurrent support of the DL-TDOA, AoD, multi-RTT respectively, where 0 means “no support” and 1 means “support”
	13b-3
	
	
	The UE does not support concurrent configuration of the corresponding method for the configured CA band configuration 
	Per band combo

	
	
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13c. NR DL-TDOA
	13c-1
	DL PRS CapabilitiesReception of DL PRS and UE measurement reporting to facilitate NR DL-TDOA support
	1. Duration of DL PRS symbol in units of ms (N1) and number of PRS resources (N2) across all TRPs a UE can process every T ms assuming a maximum DL PRS bandwidth in MHz (Bmax) for a reported SCS, which is supported when measurement gaps are configured. 
· Values for T = {0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for N1 = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for N2 = {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 256, 512, 1024} resources
· Values for Bmax = {10, 20, 40, 50, 80, 100, 200, 400} MHz
· For each SCS, the UE reports 
· a single Bmax 
· One or both of the following two:
· one (N1,N2,T) for T = “slot duration” with 
· one (N1,N2,T) for T > “slot duration” with 

2. Duration of DL PRS symbol in units of ms (N1) and number of PRS resources (N2) across all TRPs a UE can process every T ms assuming a maximum DL PRS bandwidth in MHz (Bmax) for a reported SCS, which is supported when measurement gaps are not configured. 
· Values for T={0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for N1 = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for N2 = {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 256, 512, 1024} resources
· Values for Bmax = {10, 20, 40, 50, 80, 100, 200, 400} MHz
· For each SCS, the UE reports 
· a single Bmax 
· One or both of the following two:
· one (N1,N2,T) for T = “slot duration” with 
· one (N1,N2,T) for T > “slot duration” with 
· When a UE does not report this UE DL PRS processing capability, the UE does not support DL PRS processing without measurement gaps

3. Max number of positioning frequency layers supported by UE for DL PRS RSRP measurement report. Values = {1, 2, 3, 4}

4. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS RSRP measurement report. Values = {1,2}

5. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSRP measurement repo. Values = [1, 4, 8, 16, 32, 64]

6. Max number of DL PRS Resources supported by UE for DL PRS RSRP measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]

7. Max number of TRPs across all positioning frequency layers per UE for DL PRS RSRP measurement report. Values = [16, 32, 64, 128, 256]

8. Max number of DL PRS Resources per positioning frequency layer for DL PRS RSRP measurement report. Values = [32, 64, 128, 256, 512, 1024]

9. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

10. Support of inter-frequency DL PRS measurement in RRC_CONNECTED state

------- UE DL PRS RSRP Measurement Reporting Capability for DL-AoD -------

1. Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}

1. Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state

11. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]

12. [Support of SSB from neighbor cells as QCL Type C source of a DL PRS resource from neighbor cells]

13. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]

14. [Support of SSB from neighbor cells as QCL Type D source of a DL PRS resource from neighbour cells]

15. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]

16. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells-------------- UE DL PRS Processing Capability of RSTD for DL-TDOA ----------
17. 
18. 
	[13b]
	[No]
	NA
	UE measurements and signalling to facilitate DL-TDOA NR Positionign are is not supported
	Per Band
	[No]
	
	
	
	Optional with capability signaling

	
	13c-2
	DL PRS RSTD Measurement Reporting 
	1. Max number of DL RSTD measurements per pair of TRPs. Values = {1, 2, 3, 4}. 
· Note: This is a max number of DL RSTD measurements per pair of TRPs with each measurement between a different pair of DL PRS resources or DL PRS resource sets. All the RSTD measurements in a single report should have a single reference timing.

2. Support of inter-frequency DL RSTD measurement report in RRC_CONNECTED state

	13c-1
	[No]
	NA
	UE reporting of RSTD measurements to facilitate DL-TDOA NR Positionign is not supported
	Per Band
	[No]
	
	
	
	Optional with capability signaling

	
	13c-3
	DL PRS RSRP Measurement Reporting 
	1. Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}

2. Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state
	13c-1, 13c-2
	[No]
	NA
	UE reporting of RSRP measurement to facilitate DL-TDOA NR Positioning is not supported
	Per Band
	
	
	
	
	Optional with capability signaling

	
	13c-3
	Concurrent support of DL-TDOA, AoD, multi-RTT Positioning Methods 
	Indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods
· Up to 8 strings with values {000, …, 111}
· Note: A 3-bit string in which each bit corresponds to the concurrent support of the DL-TDOA, AoD, multi-RTT respectively, where 0 means “no support” and 1 means “support”
	
	
	
	The UE does not support concurrent configuration of the corresponding method
	Per UE

	
	
	
	
	Optional with capability signalling

	
	13c-4
	Concurrent support of DL-TDOA, AoD, multi-RTT Positioning Methods per supported CA Band Combination
	For each supported CA Band Combination in the BandCombinationList, indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods
· Up to 8 strings with values {000, …, 111}
· Note: A 3-bit string in which each bit corresponds to the concurrent support of the DL-TDOA, AoD, multi-RTT respectively, where 0 means “no support” and 1 means “support”
	13c-3
	
	
	The UE does not support concurrent configuration of the corresponding method for the configured CA band configuration 
	Per band combo

	
	
	
	
	Optional with capability signalling

	13d. NR SRS for positioningUL Positioning
	13d-1
	Transmission of SRS for positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 2, 4, 8, 16}. Other values FFS

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

1. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1,2,4,8,16,32,6464}, Other values FFS.

1. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1,2,4,8,16,32,6464}, Other values FFS.

1. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}

1. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}

1. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}



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

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 = [FFS]= {1,2,4,8,14}]

	
	[Yes]
	NA
	SRS for positioning transmission to facilitate UL-TDOA positioning is not supported
	
	[No]
	
	
	
	Optional with capability signaling

	13e. NR Multi-RTT
	13e-1
	Transmission of SRS for positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 2, 4, 8, 16}.

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

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

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

5. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}

6. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}

7. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}

8. Support of SSB for serving cell DL pathloss estimation and OLPC for SRS for positioning.

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

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

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

12. 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}

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

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

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

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

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

18. Max number of active spatial relations including both DL PRS Resources and SSB. Values = {1,2,4,8,14}
	
	Yes
	NA
	SRS for positioning transmission to facilitate Multi-RTT positioning is not supported
	
	[No]
	
	
	
	Optional with capability signaling

	
	13e-2
	DL PRS Capabilities
	1. Duration of DL PRS symbol in units of ms (N1) and number of PRS resources (N2) across all TRPs a UE can process every T ms assuming a maximum DL PRS bandwidth in MHz (Bmax) for a reported SCS, which is supported when measurement gaps are configured. 
· Values for T = {0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for N1 = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for N2 = {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 256, 512, 1024} resources
· Values for Bmax = {10, 20, 40, 50, 80, 100, 200, 400} MHz
· For each SCS, the UE reports 
· a single Bmax 
· One or both of the following two:
· one (N1,N2,T) for T = “slot duration” with 
· one (N1,N2,T) for T > “slot duration” with 

2. Duration of DL PRS symbol in units of ms (N1) and number of PRS resources (N2) across all TRPs a UE can process every T ms assuming a maximum DL PRS bandwidth in MHz (Bmax) for a reported SCS, which is supported when measurement gaps are not configured. 
· Values for T={0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for N1 = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for N2 = {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 256, 512, 1024} resources
· Values for Bmax = {10, 20, 40, 50, 80, 100, 200, 400} MHz
· For each SCS, the UE reports 
· a single Bmax 
· One or both of the following two:
· one (N1,N2,T) for T = “slot duration” with 
· one (N1,N2,T) for T > “slot duration” with 
· When a UE does not report this UE DL PRS processing capability, the UE does not support DL PRS processing without measurement gaps

3. Max number of positioning frequency layers supported by UE for DL PRS RSRP measurement report. Values = {1, 2, 3, 4}

4. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS RSRP measurement report. Values = {1,2}

5. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSRP measurement report. Values = [1, 4, 8, 16, 32, 64]

6. Max number of DL PRS Resources supported by UE for DL PRS RSRP measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]

7. Max number of TRPs across all positioning frequency layers per UE for DL PRS RSRP measurement report. Values = [16, 32, 64, 128, 256]

8. Max number of DL PRS Resources per positioning frequency layer for DL PRS RSRP measurement report. Values = [32, 64, 128, 256, 512, 1024]

9. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

10. Support of inter-frequency DL PRS measurement in RRC_CONNECTED state

------- UE DL PRS RSRP Measurement Reporting Capability for DL-AoD -------

1. Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}

1. Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state

11. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]

12. [Support of SSB from neighbor cells as QCL Type C source of a DL PRS resource from neighbor cells]

13. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]

14. [Support of SSB from neighbor cells as QCL Type D source of a DL PRS resource from neighbour cells]

15. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]

16. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells
	13e-1
	
	NA
	UE measurements and signalling to facilitate Multi-RTT NR Positioning are not supported
	Per Band
	
	
	
	
	Optional with capability signaling

	13e. NR Multi-RTT
	13e-31
	UE Rx-Tx Measurement ReportingReception of DL PRS and transmission of SRS for positioning to facilitate NR Multi-RTT support
	1. ------------UE Rx-Tx Measurement Reporting Capability for Multi-RTT------------

· Support of UE Rx-Tx time difference measurement with serving cell
· 
· 2. Support of UE Rx-Tx time difference measurement with neighbouring cells

3. Support of UE Rx-Tx time difference measurements across different positioning frequency layers for DL PRS processing
Note: Covers scenario when DL PRS are processed across different DL PRS frequency layers associated with a given component carrier used for SRS for positioning

4. Max number of UE Rx – Tx time difference measurements per TRP DL PRS Resource Set/Resource
Note: A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers if supported by the UE

5. [Support of UE Rx-Tx time difference measurement quality metric]

6. [Support of UE Rx-Tx time difference measurements across different component carriers for SRS for positioning.
Note: Covers scenario when SRS for positioning is transmitted in different component carriers than the component carrier to which DL PRS is configured]
	[13e-1c, 13e-2, 
13d]
	[Yes]No
	NA
	UE measurements and signalling to facilitate Multi-RTT NR Positioning are not supported
	Per Band
	[No]
	
	
	
	Optional with capability signaling

	
	13e-3
	Concurrent support of DL-TDOA, AoD, multi-RTT Positioning Methods 
	[bookmark: _GoBack]Indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods
· Up to 8 strings with values {000, …, 111}
· Note: A 3-bit string in which each bit corresponds to the concurrent support of the DL-TDOA, AoD, multi-RTT respectively, where 0 means “no support” and 1 means “support”
	
	
	
	The UE does not support concurrent configuration of the corresponding method
	Per UE

	
	
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	13e-4
	Concurrent support of DL-TDOA, AoD, multi-RTT Positioning Methods per supported CA Band Combination
	For each supported CA Band Combination in the BandCombinationList, indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods
· Up to 8 strings with values {000, …, 111}
· Note: A 3-bit string in which each bit corresponds to the concurrent support of the DL-TDOA, AoD, multi-RTT respectively, where 0 means “no support” and 1 means “support”
	13e-3
	
	
	The UE does not support concurrent configuration of the corresponding method for the configured CA band configuration 
	Per band combo

	
	
	
	
	Optional with capability signalling
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Even though there was an effort to restructure the capabilities a
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, the 


following major issues remain unresolved
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2.1


 


DL PRS capabilities
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1 an


d 13c


-


1, we see that the elements of DL PRS processing capabilities are the 


same, and they are not releated to what is the measurement (RSRP or RSTD). Note also that in 


OTDOA, a UE can be configured to report either 


RSTD or RSTD+RSRP


. Therefore, what is ne


eded 


is a common structure that includes the DL PRS processing capabilities, which can be used to notify 


what assistance data the UE can accept


 


and what the UE can process


. This includes maximum number 


of


 


PRS resources, PRS resource sets, 


frequency 


layers
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etc. This is 


a separate aspect from the RSRP 


or RSTD measurement
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capabilities. 


As the most typical example
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for a UE supporting only 
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he UE would not need the same reporting capabilities as a UE 
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would effectively 
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DL PRS Capabilities
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Transmission of SRS for positioning
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DL PRS RSRP Measurement Reporting


 




-   1 / 2   -   3GPP TSG RAN WG1 Meeting  #100b - e     R1 - 2002569   April 20 th   –   May 1 st ,  2020     Agenda item:    7. 2 . 11. 8   Source:    Qualcomm Incorporated   Title:     Discussion on NR Positioning capabilities   Document for:   Discussion/Decision   1.   Introduction   In   [1], a proposal for the detailed RAN1 UE capabilities for NR Positioning has been made after  some  comments from several companies have been taken into account. In this document, we summarize  our views regarding the NR Positioning Capabilities from RAN1 pe rspective   and provided an updated  list of NR Positioning capabilities.    2.   Overall Structure   & Issues   Following RAN2 endorsed LPP CR   [3] , the UE capabilities in RAN1 should be grouped based on  Positioning Methods.        [[   nr - ECID - RequestCapabilities - r16   NR - ECID - RequestCapabilities - r16     OPTIONAL,   --   Need ON       nr - Multi - RTT - RequestCapabilities - r16   NR - Multi - RTT - RequestCapabilities - r16   OPTIONAL,   --   Need ON       nr - DL - AoD - RequestCapabilities - r16   NR - DL - AoD - RequestCapabilities - r16     OPTIONAL,   --   Need ON       nr - DL - TDOA - RequestCapabilities - r16   NR - DL - TDOA - RequestCapabilities - r16     OPTIONAL,   --   Need ON       nr - UL - Requ estCapabilities - r16   NR - UL - RequestCapabilities - r16     OPTIONAL   --   Need ON     ]]     Even though there was an effort to restructure the capabilities a ccording to this principle , the  following major issues remain unresolved .   2.1   DL PRS capabilities   By observing 13b - 1 an d 13c - 1, we see that the elements of DL PRS processing capabilities are the  same, and they are not releated to what is the measurement (RSRP or RSTD). Note also that in  OTDOA, a UE can be configured to report either  RSTD or RSTD+RSRP . Therefore, what is ne eded  is a common structure that includes the DL PRS processing capabilities, which can be used to notify  what assistance data the UE can accept   and what the UE can process . This includes maximum number  of   PRS resources, PRS resource sets,  frequency  layers ,  etc. This is  a separate aspect from the RSRP  or RSTD measurement   reporting   capabilities.  As the most typical example ,  for a UE supporting only  UE - Based OTDOA or AoD, t he UE would not need the same reporting capabilities as a UE  supporting both UE - b ased and UE - assisted positioning.     Proposal 1:  Inside  the capability reporting of each   positioning method  that uses DL PRS  ( i.e.,  Multi - RTT, DL - AoD, DL - TDOA) the DL  PRS capabilities need to be separated from  any   reporting   capabilities.  Similarly, the SRS t ransmission capabilities need to be separated from  any  Rx - Tx   reporting capabilities .     In other words, the   main   components of the   list  would effectively  be grouped as follows , which then  would be  mapped   in positioning methods   according to RAN2 endorsed CR:   a)   DL PRS Capabilities   b)   Transmission of SRS for positioning   c)   DL PRS RSRP Measurement Reporting  

