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1.	Introduction
This document summarizes the following email discussion:
[bookmark: _Hlk119410952][AT120][405][POS] Update of LPP CR (Qualcomm)
	Scope: Check and update the CR in R2-2212232, taking into account decisions of this meeting.
	Intended outcome: Agreeable CR
	Deadline: Wednesday 2022-11-16 1800

2.	Discussion
2.1	Validity Area
R2-2211259	Remaining issues on PRS validity area	Huawei, HiSilicon	discussion	Rel-17	37.355	NR_pos_enh-Core

Proposal2: The UE capability nr-dl-prs-AssistanceDataValidity reports the maximum number of validity area that defined by different combinations of cells.

Discussion:
Qualcomm think the current field description is OK.  They agree in general that the validity area is a bit unclear, but they think the capability just indicates how many instances a UE can store.  Huawei indicate that the issue is how you distinguish different instances for this purpose, and the point is to define a single instance by a combination of cells.  Qualcomm thought this was defined already in stage 2.
To be checked offline in email discussion [405].

Contribution R2-2211259 does not provide a TP for LPP according to Proposal 2.

Stage 2 specifies:
	[bookmark: _Toc52567554][bookmark: _Toc37338353][bookmark: _Toc46489196][bookmark: _Toc115388220]8.10.3.1.2	Assistance Data Transfer Procedure
[bookmark: _Toc37338354][bookmark: _Toc52567555][bookmark: _Toc115388221][bookmark: _Toc46489197]8.10.3.1.2.1	Assistance Data Transfer between LMF and UE
The purpose of this procedure is to enable the LMF to provide assistance data to the UE (e.g., as part of a positioning procedure) and the UE to request assistance data from the LMF (e.g., as part of a positioning procedure). The LMF may provide the pre-configured DL-PRS assistance data (with associated validity criteria) to the UE (before or during an ongoing LPP positioning session), to be utilized for potential positioning measurements at a future time. Pre-configured DL-PRS assistance data may consist of multiple instances, where each instance is applicable to a different area within the network. One or more assistance data instances may be provided in one or more LPP Assistance Data messages.
If a UE receives assistance data for a TRP for which it has already stored assistance data, it overwrites the stored assistance data, whereas if a UE receives assistance data for a TRP for which it has not stored assistance data, it maintains its stored assistance data for other TRPs. The TRPs are uniquely identified using a combination of PRS-ID and Cell-ID. The number TRPs for which the UE can store Assistance Data is a UE capability and is indicated by the number of areas a UE can support.



The LPP capability currently indicates:
	[bookmark: _Hlk93958202]nr-dl-prs-AssistanceDataValidity
This field, if present, indicates that the target device supports validity conditions for pre-configured assistance data and comprises the following subfields:
-	area-validity indicates that the target device supports pre-configured assistance data with area validity. The integer number indicates the maximum number of areas the target device supports.




Question 1: Do you think the current field description for nr-dl-prs-AssistanceDataValidity requires an essential correction?
	Company
	Yes/No
	Comments

	Intel
	No
	The description on max number of areas, aligned with what we agree.   

	OPPO
	
	The stage 2 specifies that ‘each instance is applicable to a different area’, so it seems that correction is not needed. 

	Huawei, HiSilicon (proponent)
	Yes
	

	ZTE
	Yes
	In current spec the understanding is that, one validity area(i.e., can contain up to 256 cells) corresponds to one instance (i.e., one NR-method-ProvideAssistanceData). area-validity indicates the maximum number of instances associated with validity area that a UE can store/support. We see no change is needed

	vivo
	
	Agree with Intel and OPPO. The current spec is aligned with the proposal 2 and is clear on the capability for pre-configuration.

	Xiaomi
	No
	We think the current spec is aligned with the pervious agreements.

	Ericsson
	No, but
	It is not clear as what would be the spec impact if we agree to Huawei proposal Or basically unclear as what is the correction sought for. Because of that reasoning, we can’t support now.


	CATT
	No
	Not essential.



Summary:
-	It seems the Proposal is only supported by the proponent (Huawei), assuming ZTE answer is a "No" ("We see no change is needed").
-	The Proposal is also not quite clear what the reason for change is and what the consequences would be if not approved. 
-	Rapporteur suggests no action for now. 


2.2	LPP Capabilities
R2-2211544	Miscellaneous corrections to LPP capabilities	Lenovo	CR	Rel-17	37.355	17.2.0	0390	-	F	NR_pos_enh-Core

Discussion:
Intel think change 1 is ok; they agree with the intention of change 2, but they think the change itself is NBC, and we should instead list the field for 27-15 separately as a precondition for 27-15a.
Qualcomm think the first change is a bit unclear; they think the whole affected NOTE should be deleted and does not trace to the feature spreadsheet in any clear way.  Lenovo thought it was traceable to the feature list.  Intel have the same understanding as Lenovo.
Lenovo also understand that there are updates to the RAN1 feature list that need to be captured in LPP.
To be checked in the LPP email discussion, with agreeable aspects to be merged into the CR.


[bookmark: _Hlk119406246]Change 2-4 of R2-2211544 are merged into the Rapporteur CR _v03 unchanged.

Question 2: Do you agree with the changes 2-4 as provided in R2-2211544 and merged into _v03 of the Rapporteur's CR?
	Company
	Yes/No
	Comments

	Intel
	Ok to 4, comments on 2 and 3
	Change 2: we agree the intention of 2, but proposed change is NBC. The simple way is just to add list the field of 27-15 for the fields in 27-15a as pre-requisite 
Change 3: pre-requisite should be kept since it is mentioned in RAN1 featuer list. To avoid confusion, we could update it by adding suffix. 

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	vivo
	OK for change 4
	Agree with Intel’s comments on Change 2 and 3.

	Xiaomi
	Yes
	

	Ericsson
	Yes
	

	CATT
	Yes
	



Summary:
-	The changes 2-4 in R2-2211544 seems agreeable by most companies.
-	Intel and vivo point out that the proposed change#2 is NBC. However, it seems a majority would be O.K. with this.
-	On change #3, Intel and vivo think the pre-requisite note should be kept:
	maxDL-PRS-RSRP-MeasurementFR1
Indicates the maximum number of DL-PRS RSRP measurements on different PRS resources from the same TRP supported by the UE on FR1. If this field with -r17 suffix is present, the target device should set the field with -r16 suffix to value '8'. The UE can include maxDL-PRS-RSRP-MeasurementFR1 only if the UE supports one of maxDL-PRS-RSRP-MeasurementFR1 and maxDL-PRS-RSRP-MeasurementFR2. Otherwise, the UE does not include this field.

	maxDL-PRS-RSRP-MeasurementFR2
Indicates the maximum number of DL-PRS RSRP measurements on different PRS resources from the same TRP supported by the UE on FR2. If this field with -r17 suffix is present, the target device should set the field with -r16 suffix to value '8'. The UE can include maxDL-PRS-RSRP-MeasurementFR2 only if the UE supports one of maxDL-PRS-RSRP-MeasurementFR1 and maxDL-PRS-RSRP-MeasurementFR2. Otherwise, the UE does not include this field.



-	13-5 is a pre-requisite for 27-2-2:
	27-2-2
	DL PRS RSRP reporting for more than 8 measurements for UE-assisted DL-AoD positioning
	Support reporting K> 8 DL PRS RSRP measurements per TRP. 
	13-5



	13-5
	DL PRS Measurement Report 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}
	maxDL-PRS-RSRP-MeasurementFR1-r16

maxDL-PRS-RSRP-MeasurementFR2-r16



-	The Rel-16 maxDL-PRS-RSRP-MeasurementFR1-r16 and maxDL-PRS-RSRP-MeasurementFR2-r16 are both mandatory present in NR-DL-AoD-MeasurementCapability-r16 (i.e., DL-PRS RSRP measurements are mandatory for DL-AoD). Therefore, the pre-requisite is fulfilled for 27-2-2, and the field description is not needed. I.e., whenever the UE provides 27-2-2 it also provides 13-5:

NR-DL-AoD-MeasurementCapability-r16 ::= SEQUENCE {
	maxDL-PRS-RSRP-MeasurementFR1-r16		INTEGER (1..8),
	maxDL-PRS-RSRP-MeasurementFR2-r16		INTEGER (1..8),
	dl-AoD-MeasCapabilityBandList-r16		SEQUENCE (SIZE (1..nrMaxBands-r16)) OF
													DL-AoD-MeasCapabilityPerBand-r16,
	...,
	[[
	maxDL-PRS-RSRP-MeasurementFR1-r17v1730		ENUMERATED { n16, n24 }					OPTIONAL,
	maxDL-PRS-RSRP-MeasurementFR2-r17v1730		ENUMERATED { n16, n24 }					OPTIONAL
	]]
}


Change 1 in R2-2211544 seems to require a revision:
NOTE:	A UE that supports one of prs-ProcessingWindowType1A, prs-ProcessingWindowType1B or prs-ProcessingWindowType2 defined in TS 38.331 [35] shall always support ppw-dl-PRS-BufferType, ppw-durationOfPRS-Processing1, ppw-durationOfPRS-Processing2, ppw-maxNumOfDL-PRS-ResProcessedPerSlot, and ppw-maxNumOfDL-Bandwidthppw-maxNumOfDL-BandwidthFR1 or ppw-maxNumOfDL-BandwidthFR2.

A UE that supports one of prs-ProcessingWindowType1A, prs-ProcessingWindowType1B or prs-ProcessingWindowType2 shall support ppw-durationOfPRS-Processing1, ppw-durationOfPRS-Processing2 seems in conflict with Note 3 in FG 27-3-3:
	Note 3: UE shall support either component 2a and component 2b , but not both for each supported type in a band
The pre-requisite for 27-3-3 is 27-3-2.
According to R1-2210488:
	27. NR_pos_enh
	27-3-3
	DL PRS Processing Capability outside MG - buffering capability
	1. DL PRS buffering capability
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

2a. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE

2b. Duration of DL PRS symbols N2 in units of ms a UE can process inT2 ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE

3. Max number of DL PRS resources that UE can process in a slot 

4. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE for PRS measurement outside MG within the PPW
	27-3-2
	  Component 1 candidate values: {Type 1, Type 2}

Component 2a candidate values:
a) T: {1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms


Candidate 2b component values:
a)	N2: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
b)	T2: {4, 5, 6, 8} ms

Component 3 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Component 4 candidate values:
FR1 bands: {5, 10, 20, 40, 50, 80, 100}
FR2 bands: {50, 100, 200, 400}

Need for location server to know if the feature is supported

Note 1:The (N, T) UE capabilities are interpreted as legacy (N, T) in FG 13-1, and the UE is expected to receive the PRS within the PRS processing window and but the processing of the received PRS may be outside a PRS processing window.
 
The (N2, T2) UE capabilities are interpreted such that the UE is capable of measuring up to N2 ms PRS within a PPW and is capable of completing the PRS processing within the PPW, e.g., if the time duration from the last symbol of the measured PRS resource(s) inside the PPW, to the end of PPW is not smaller than T2 ms
 
[bookmark: _Hlk119405212]Note 3: UE shall support either component 2a and component 2b , but not both for each supported type in a band

Note 4: A UE shall declare PRS processing capabilities of each of the supported Type-1A, Type-1B, Type-2” capabilities in case it supports multiple types in a band

A UE that supports FG 27-3-2 must indicate this FG is supported



	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG and in a PRS processing window
	1. Supported PRS processing types subject to the UE determining that DL PRS to be higher priority for PRS measurement outside MG and in a PRS processing window
2. Support of priority handing options of PRS: Option1, Option2 or Option3
− Option 1: Support of “st1” and “st3” defined in clause 5.1.6.5 of TS 38.214
− Option 2: Support of “st1”, “st2”, and “st3” defined in clause 5.1.6.5 of TS 38.214
− Option 3: Support of “st1” only defined in clause 5.1.6.5 of TS 38.214
	13-1
	Component 1 candidate values: One or more of {Type 1A, Type 1B, Type 2}

Component 2 candidate values: {option1, option2, option3}

Need for location server to know if the feature is supported

Note: Component 2 can be reported per supported band for each type supported by the UE, details left to RAN2

Note:
· Type 1A refers to the determination of prioritization between DL PRS and other DL signals/channels in all OFDM symbols within the PRS processing window. The DL signals/channels from all DL CCs (per UE) are affected across LTE and NR
· Type 1B refers to the determination of prioritization between DL PRS and other DL signals/channels in all OFDM symbols within the PRS processing window. The DL signals/channels from a certain band are affected 
· Type 2 refers to the determination of prioritization between DL PRS and other DL signals/channels only in DL PRS symbols within the PRS processing window 
Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options

Note: Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP

Note: Support of configuration of PRS processing window in RRC and support of using DL MAC CE to activate/deactivate the PRS processing window for PRS measurements is part of the FG , but no dedicated signaling is required.

A UE that supports FG 27-3-3 must indicate this FG is supported




Therefore, instead of itemizing all fields of 27-3-3, it seems sufficient to refer to the parent IE only. For example:
	[bookmark: _Hlk119482099]prs-ProcessingCapabilityOutsideMGinPPW
Indicates the DL-PRS Processing Capability outside MG and comprises the following subfields:
-	prsProcessingType: Indicates the DL-PRS Processing Window Type for which the prs-ProcessingCapabilityOutsideMGinPPW are provided.
-	ppw-dl-PRS-BufferType: Indicates DL-PRS buffering capability. Value 'type1' indicates sub-slot/symbol level buffering and value 'type2' indicates slot level buffering.
-	ppw-durationOfPRS-Processing1: Indicates the duration of DL-PRS symbols N in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth provided in ppw-maxNumOfDL-Bandwidth and comprises the following subfields:
-	ppw-durationOfPRS-ProcessingSymbolsN: This field specifies the values for N. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.
-	ppw-durationOfPRS-ProcessingSymbolsT: This field specifies the values for T. Enumerated values indicate 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
-	ppw-durationOfPRS-Processing2: Indicates the duration of DL-PRS symbols N2 in units of ms a UE can process inT2 ms assuming maximum DL-PRS bandwidth provided in ppw-maxNumOfDL-Bandwidth and comprises the following subfields:
-	ppw-durationOfPRS-ProcessingSymbolsN2: This field specifies the values for N2. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12 ms.
-	ppw-durationOfPRS-ProcessingSymbolsT2: This field specifies the values for T2. Enumerated values indicate 4, 5, 6, 8 ms.
- 	ppw-maxNumOfDL-PRS-ResProcessedPerSlot: Indicates the maximum number of DL-PRS resources that UE can process in a slot. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands.
- 	ppw-maxNumOfDL-Bandwidth: Indicates the maximum number of DL PRS bandwidth in MHz, which is supported and reported by UE for PRS measurement outside MG within the PPW.
The UE can include this field only if the UE supports one of prs-ProcessingWindowType1A, prs-ProcessingWindowType1B and prs-ProcessingWindowType2. Otherwise, the UE does not include this field.
NOTE:	A UE that supports one of prs-ProcessingWindowType1, prs-ProcessingWindowType1B or prs-ProcessingWindowType2 defined in TS 38.331 [35] shall always support ppw-dl-PRS-BufferType, ppw-durationOfPRS-Processing1, ppw-durationOfPRS-Processing2, ppw-maxNumOfDL-PRS-ResProcessedPerSlot, and ppw-maxNumOfDL-BandwidthFR1 or ppw-maxNumOfDL-BandwidthFR2.shall always include the prs-ProcessingCapabilityOutsideMGinPPW.



Question 3: Do you agree with the modified Note above (i.e., modified change 1 as provided in R2-2211544)?
	Company
	Yes/No
	Comments

	Intel
	Yes
	Agree the changes proposed by Moderator.

	OPPO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	vivo
	Yes
	

	Xiaomi
	Yes
	

	Ericsson
	Yes
	

	CATT
	Yes
	



Summary:
-	It seems companies are O.K. with the updated Note.
-	The updated Note is added in _v04 of the CR.

2.3		DL-PRS Processing Capability outside MG
R2-2212234	Correction to DL-PRS Processing Capability outside MG	Qualcomm Incorporated	draftCR	Rel-17	37.355	17.2.0	F	NR_pos_enh-Core
· Endorsed to be merged into the LPP rapporteur CR


[bookmark: _Hlk119406675]The Changes in R2-2212234 are merged into the Rapporteur CR _v03 unchanged.

Question 4: Do you agree with the changes as provided in R2-2212234 and merged into _v03 of the Rapporteur's CR?
	Company
	Yes/No
	Comments

	Intel
	Yes
	

	OPPO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	vivo
	Yes
	

	Xiaomi
	Yes
	

	Ericsson
	Yes
	

	CATT
	Yes
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