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[bookmark: _Ref513464071]Introduction
Stage 3 LPP specification TS 37.355 was endorsed [1]. In this contribution, we discuss required corrections in TS 37.355. Descriptions of IEs and relevant fields for BW aggregation and NRCP require corrections. Motivations for the corrections are described in this contribution.
[bookmark: _Hlk101726869]PRS frequency layer aggregation
Reporting of DL PRS resource set
As shown below, in TS 37.355 Clause 6.4.3, as the part of “NR-DL-PRS-AssistanceData”, the LMF provides frequency layer index, TRP index and Resource Set Index to the UE so the UE can determine which frequency layers to aggregate.
	NR-DL-PRS-AggregationElement-r18 ::= SEQUENCE {
	nr-DL-PRS-FrequencyLayerIndex-r18		INTEGER (0..nrMaxFreqLayers-1-r16),
	nr-DL-PRS-TRP-Index-r18					INTEGER (0..nrMaxTRPsPerFreq-1-r16),
	nr-DL-PRS-ResourceSetIndex-r18			INTEGER (0..nrMaxSetsPerTrpPerFreqLayer-1-r16)
}


The IE “NR-AggregatedDL-PRS-ResourceSetID-Element”, shown in Clause 6.4.3 in TS 37.355, defines the contents of the UE report sent to the LMF for each resource used for an aggregated measurement. The UE will report an instance of “NR-AggregatedDL-PRS-ResourceSetID-Element” for each layer included in the aggregated measurement. The UE is expected to indicate to the network the same set of information indicated by the network (frequency layer, TRP index, Resoure Set Index) as well as the resource (Resource ID) within the resource set used for the measurement. 
The current content of of “NR-AggregatedDL-PRS-ResourceSetID-Element”, shown here, is incomplete.
	The IE NR-AggregatedDL-PRS-ResourceSetID-Element is used by the target device to indicate each of the aggregated PRS resource set and the PRS resource to UE.

NR-AggregatedDL-PRS-ResourceSetID-Element-r18 ::= SEQUENCE {
	dl-PRS-ID-r18					INTEGER (0..255),
	nr-DL-PRS-ResourceID-r18		NR-DL-PRS-ResourceID-r16
}



Due to the hierarchical structure of the PRS configuration, dl-PRS-ID can be used to uniquely identify a frequency layer and a TRP (within the frequency layer). dl-PRS-ID can therefore be used with a DL-PRS Resource Set ID and a DL PRS Resource ID to uniquely identify a resource.
This is stated under NR-DL-TDOA-SignalMeasurementInformation, where the use of dl-PRS-ID is described as follows. 
	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.


As shown above, however, “NR-AggregatedDL-PRS-ResourceSetID-Element” does not currently include the DL-PRS Resource Set ID (nr-DL-PRS-ResourceSetIndex-r18) in the IE. This will create ambiguity at the LMF since there can be up to 2 PRS resource sets per TRP and, without the set ID, the LMF does not know which resource set has been used by the UE. The DL-PRS Resource Set ID needs to be included. 
It should also be noted that the description of the IE in TS 37.355 of “NR-AggregatedDL-PRS-ResourceSetID-Element-r18” (shown above), explicitly states that “ The IE NR-AggregatedDL-PRS-ResourceSetID-Element is used by the target device to indicate each of the aggregated PRS resource set and the PRS resource to UE.”
In addition, in TS 38.214 [2], it is stated that the UE reports PRS resource set IDs to the LMF, as follows:“ The UE may report via higher layer parameter [nr-RSTD-BasedOnAggregatedResources] or nr-UE-RxTxTimeDiff-BasedOnAggregatedResources in a measurement report whether the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) is performed. If any aggregated measurement is performed, the two or three DL PRS positioning frequency layers to be used may also be reported by reporting PRS resource set IDs” in Clause 5.1.6.5.3.
Thus, we propose to include the PRS resource set ID in NR-AggregatedDL-PRS-ResourceSetID-Element-r18 to align with the intent described in the specifications and remove the ambiguity.
We propose to include nr-DL-PRS-ResourceSetIndex in NR-AggregatedDL-PRS-ResourceSetID-Element-r18. nr-DL-PRS-ResourceSetIndex set to 0 or 1 indicates one of 2 resource sets (NR-DL-PRS-ResourceSet-r16) for a TRP of a frequency layer where each is configured with a PRS Resource Set ID, nr-DL-PRS-ResourceSetID-r16.
Proposal 1: Include nr-DL-PRS-ResourceSetIndex-r18 in NR-AggregatedDL-PRS-ResourceSetID-Element-r18 in Clause 6.4.3 in TS 37.355 where the correction is indicated below
-- ASN1START
NR-AggregatedDL-PRS-ResourceSetID-Element-r18 ::= SEQUENCE {
	dl-PRS-ID-r18					INTEGER (0..255),
	nr-DL-PRS-ResourceID-r18		NR-DL-PRS-ResourceID-r16
	nr-DL-PRS-ResourceSetIndex-r18 	INTEGER (0.. nrMaxSetsPerTrpPerFreqLayer-1-r16),
}
Correction of “UE” to “location server” in AggregatedDL-PRS-ResourceSetID-Element-r18
The IE “AggregatedDL-PRS-ResourceSetID-Element” in Clause 6.4.3 in TS 37.355, is used by the UE to indicate to the network detailed information about the aggregated positioning frequency layers. In the description of the IE, “…is used by the target device to indicate each of the aggregated PRS resource set and the PRS resource to UE”. The “UE” should be changed to “a location server”. 
Proposal 2: Description of AggregatedDL-PRS-ResourceSetID-Element-r18 in Clause 6.4.3 in TS 37.355 should be changed to the following, “The IE NR-AggregatedDL-PRS-ResourceSetID-Element is used by the target device to indicate each of the aggregated PRS resource set and the PRS resource to UE a location server.” where the changes are indicated in red.
		NR-AggregatedDL-PRS-ResourceSetID-Element
The IE NR-AggregatedDL-PRS-ResourceSetID-Element is used by the target device to indicate each of the aggregated PRS resource set and the PRS resource to UE a location server.



Clarification on “dl-PRS-ID-r16” and “dl-PRS-ID-r18” appearing simultaneously in the UE measurement report
The content of the measurement report from the UE is defined in the IE “NR-DL-TDOA-MeasElement-r16” in Clause 6.5.10. In the measurement report, “dl-PRS-ID-r18” under the IE “NR-AggregatedDL-PRS-ResourceSetID-Element” is included when the UE performs PRS aggregation. In addition,  “dl-PRS-ID-r16” must also be included since it is mandatory. Since the inclusion of a mandatory field cannot be changed, it is unclear what the UE should include for dl-PRS-ID-r16 when the UE includes dl-PRS-ID-r18.
As discussed above, the UE needs to include dl-PRS-ID-r18 when PRS frequency layer aggregation is performed so that the LMF can uniquely identify which layers have been combined. A suggested change is to make a dummy ID for dl-PRS-ID-r16. The dummy ID can be a fixed value. The location server accordingly ignores dl-PRS-ID-r16 if both dl-PRS-ID-r16 and dl-PRS-ID-r18 are present in the measurement report from the UE.
Proposal 3: If PRS frequency layer aggregation is performed, the UE uses a fixed ID for “dl-PRS-ID-r16.”
Proposal 4: Explicitly indicate the behavior of the location server if both  “dl-PRS-ID-r16” and “dl-PRS-ID-r18” appear in the UE’s measurement report; the location server ignores “dl-PRS-ID-r16” if both “dl-PRS-ID-r16” and “dl-PRS-ID-r18”are present in the measurement report from the UE
NR Carrier Phase positioning
Differentiation between periodic and aperiodic provision of PRU information
As indicated in the LS reply from RAN1 [3] agreed in RAN1#115, also shown below, both periodic and one time provision of measurements from PRU should be supported,
	Answer for Q8) The LMF can forward the carrier phase measurements together with the legacy measurement associated with the carrier phase measurement. 
· Note1: there is no consensus in RAN1 that the LMF can forward UE Rx-Tx time difference measurement.
· Note2: carrier phase measurements include both RSCP and RSCPD
Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE.


The following IEs are specified for assistance information that can be requested by the UE.
-- ASN1START

NR-DL-TDOA-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellID-r16				NR-PhysCellID-r16							OPTIONAL,
	nr-AdType-r16					BIT STRING {	dl-prs	(0),
													posCalc (1) } (SIZE (1..8)),
	...,
	[[
	nr-PosCalcAssistanceRequest-r17	BIT STRING {	trpLoc		(0),
													beamInfo	(1),
													rtdInfo		(2),
													losNlosInfo	(3),
													trpTEG-Info	(4),
													integrityParameters-r18 (5),
													pruInfo-r18	(6)
												}	(SIZE (1..8))				OPTIONAL,
	nr-on-demand-DL-PRS-Request-r17	NR-On-Demand-DL-PRS-Request-r17				OPTIONAL,
	nr-DL-PRS-ExpectedAoD-or-AoA-Request-r17
									ENUMERATED { eAoD, eAoA }					OPTIONAL,
	pre-configured-AssistanceDataRequest-r17
									ENUMERATED { true }							OPTIONAL
	]],
	[[
	nr-PeriodicAssistDataReq-r18 NR-PeriodicAssistDataReq-r18	OPTIONAL -- Cond PerADReq
	]]
}

-- ASN1STOP
[bookmark: _Hlk158914138]In TS 37.355, for the IE “NR-DL-TDOA-RequestAssistanceData,” the following is described for PerADReq.
	Conditional presence
	Explanation

	PerADReq
	This field is mandatory present if the target device requests periodic NR assistance data delivery. This field may only be included if 'pruInfo' bit in
nr-PosCalcAssistanceRequest is set to '1'.


According to the description in “pruinfo” bit (6th bit), it is ‘1’ if the UE requests for PRU information. However, for PerADReq, it says “This field may only be included if 'pruInfo' bit in nr-PosCalcAssistanceRequest is set to '1'”. It is not clear if aperiodic (one time) delivery of PRU information is supported since the sentence seems to suggest that PerADReq is included only if 'pruInfo' bit is 1. Therefore, the current text seems to suggest that only periodic provision of PRU information is supported.
	nr-PosCalcAssistanceRequest
This field indicates the Position Calculation Assistance Data requested. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is requested; a zero‑value means not requested.
-	bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is requested or not;
-	bit 3 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-PositionCalculationAssistance is requested or not;
-	bit 4 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is requested or not.
-	bit 5 indicates whether integrity parameters, the service parameters for integrity, and bounds parameters for inter-TRP synchronization error, TRP/ARP location error and beam-related error is requested.
-	bit 6 indicates whether the field nr-PRU-DL-Info in IE NR-PositionCalculationAssistance is requested or not.
This field may only be present if the 'posCalc' bit in nr-AdType is set to value '1'.


Thus, we make the following suggestion. By deleting the sentence, it is indicated that if PerAdReq is missing, the UE request for one-shot delivery.
Proposal 5: To clarify the support for one-shot delivery of assistance information, make the following change to PerADReq in NR-DL-TDOA-RequestAssistanceData
	Conditional presence
	Explanation

	PerADReq
	This field is mandatory present if the target device requests periodic NR assistance data delivery. This field may only be included if 'pruInfo' bit in
nr-PosCalcAssistanceRequest is set to '1'.


Rx hopping for reduced capability UE
In TS 38.214, it is stated that the UE can measure DL PRS RSRP based on Rx hopping.
	The reduced capability UE may be configured to measure and report, subject to UE capability, via [higher layer parameter] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with bandwidth that may be greater than the maximum reduced capability UE bandwidth, within a configured measurement gap. The reduced capability UE performing receiver frequency hopping may be configured to report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. [In RRC_CONNECTED mode], the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping.


However, in the stage 2 description and TS 37.355, DL-AoD does not support Rx hopping. We propose to send an LS to RAN1 to clarify whether Rx hopping is supported for the DL-AoD method.
Proposal 6: Send an LS to RAN1 to clarify whether Rx hopping is supported for the DL-AoD method.
Conclusion.
Proposal 1: Include nr-DL-PRS-ResourceSetIndex-r18 in NR-AggregatedDL-PRS-ResourceSetID-Element-r18 in Clause 6.4.3 in TS 37.355 where the correction is indicated below
-- ASN1START

NR-AggregatedDL-PRS-ResourceSetID-Element-r18 ::= SEQUENCE {
	dl-PRS-ID-r18					INTEGER (0..255),
	nr-DL-PRS-ResourceID-r18		NR-DL-PRS-ResourceID-r16
	nr-DL-PRS-ResourceSetIndex-r18 	INTEGER (0.. nrMaxSetsPerTrpPerFreqLayer-1-r16),
}
Proposal 2: Description of AggregatedDL-PRS-ResourceSetID-Element-r18 in Clause 6.4.3 in TS 37.355 should be changed to the following, “The IE NR-AggregatedDL-PRS-ResourceSetID-Element is used by the target device to indicate each of the aggregated PRS resource set and the PRS resource to UE a location server.” where the changes are indicated in red.
		NR-AggregatedDL-PRS-ResourceSetID-Element
The IE NR-AggregatedDL-PRS-ResourceSetID-Element is used by the target device to indicate each of the aggregated PRS resource set and the PRS resource to UE a location server.



Proposal 3: If PRS frequency layer aggregation is performed, the UE uses a fixed ID for “dl-PRS-ID-r16.”
Proposal 4: Explicitly indicate the behavior of the location server if both  “dl-PRS-ID-r16” and “dl-PRS-ID-r18” appear in the UE’s measurement report; the location server ignores “dl-PRS-ID-r16” if both “dl-PRS-ID-r16” and “dl-PRS-ID-r18”are present in the measurement report from the UE
Proposal 5: To clarify the support for one-shot delivery of assistance information, make the following change to PerADReq in NR-DL-TDOA-RequestAssistanceData
	Conditional presence
	Explanation

	PerADReq
	This field is mandatory present if the target device requests periodic NR assistance data delivery. This field may only be included if 'pruInfo' bit in
nr-PosCalcAssistanceRequest is set to '1'.


Proposal 6: Send an LS to RAN1 to clarify whether Rx hopping is supported for the DL-AoD method.
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