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1. 	Introduction
This document provides a summary of the contributions submitted to agenda item 6.6.3: LPP corrections. 
[1]	R2-2009042, "Discussion on whether PRS ID can be reused on different frequency layers", vivo Mobile 	Communication Co.
[2]	R2-2010093, "Clarification of quality and time stamp for RSTD measurements", Qualcomm Incorporated.
[3]	R2-2010263, "Correction on PRS configuration", Huawei, HiSilicon.
[4]	R2-2010264, "Correction on NR E-CID", Huawei, HiSilicon.
[5]	R2-2010265, "LPP corrections on UE capability signaling", Huawei, HiSilicon.

2. 	DL-PRS ID Reuse on Different Frequency Layers
[bookmark: _Hlk54588809]Contribution [1] discusses the issue of DL-PRS-ID assignment on different positioning frequency layers, which is related to the discussion and agreement from RAN2#111-e to add an associated-dl-PRS-ID field to the IE NR-TRP-LocationInfo (similar to the IE NR-DL-PRS-BeamInfo). 
The question discussed in [1] is whether a particular DL-PRS ID can be reused for different positioning frequency layers or not.
The discussion in [1] came to the following conclusion/proposal:
"dl-PRS-ID can be reused across frequency layers"
Rapporteur's Comments:
-	A positioning frequency layer is essentially a collection of DL-PRS Resource Sets which have the same subcarrier spacing and CP, same DL-PRS point A, start PRB, bandwidth, and same comb-size.
-	Therefore, there could be multiple positioning frequency layer on a single physical TRP. One example may be a "narrow band" DL-PRS positioning frequency layer and a more "wide band" DL-PRS positioning frequency layer (similar to the multiple PRS configurations introduced for LTE eMTC).
-	If the DL-PRS for multiple positioning frequency layer are transmitted from the same physical antenna reference points, they should use the same DL-PRS ID (since the same TRP with the same antenna locations). 
-	Therefore, the proposal in [1] should be common understanding.
-	However, the assignment of DL-PRS IDs to TRPs should be a deployment issue/choice.

Proposal 1:	RAN2 to discuss and decide whether any specification changes are needed to clarify that a DL-PRS-ID can be reused across positioning frequency layers.

NOTE: Contribution [3] includes a proposal for the DL-PRS ID field description (see section 4.2 below).

3. 	UE Capabilities
3.1	Band Combination fallback
Some DL-PRS Resource Capabilities are defined per band combination (IE DL-PRS-ResourcesBandCombination). Contribution [5] suggests that these capabilities do not need to be provided for all possible/supported band combinations, but only for the super-set. For RRC capabilities, this is referred to as "Fallback band combination" in TS 38.306:
	Fallback band combination: A band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell, or SCG. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.
For example, if the UE provides the capabilities for band combinations A+B+C, the network may assume the capability is also supported for any subset combination, e.g., A+B, B+C, A+C, A, B, C.
Contribution [5] has the following proposal:
	Clarify the following reporting behaviour for DL-PRS-ResourcesBandCombination that Band combination fallback is allowed.
-	UE capability signaling on a superset BC applies to any subset BC thereof.
-	UE shall not report the capability for the subset BC if the capability is the same as the superset BC.
-	Note: For FR1/FR2 mixed operation, the capability applies to the subset BC within each FR.
-	Note: If the capability on a subset BC is different from that on the superset BC, UE may report the subset BC individually.
Rapporteur's Comments:
-	The above proposal seems not a "clarification", but a new feature not yet considered for LPP.
-	LPP has no strict message size limitation, therefore, introduction of such feature may not necessarily be needed.
-	The "Fallback band combination" definition for RRC capabilities seems not directly applicable to DL-PRS resource capabilities.
-	There may be some loss in flexibility; e.g., if a UE supports A+B, but not B, etc.

Proposal 2:	RAN2 to discuss and decide if and how "band combination fallback" is introduced in LPP.

3.2	Common DL-PRS Capabilities
The NR-DL-PRS-ProcessingCapability and NR-DL-PRS-QCL-ProcessingCapability are common DL-PRS capabilities (in agreement with RAN1 capability list). The IE can be included in the LPP Provide Capabilities message for each applicable method (i.e., each message for each method is self-contained). However, in case of capabilities for multiple methods are provided, the common capability applies across methods. 
Contribution [5] has the following proposal:
	UE includes the capabilities with NR-DL-PRS-ProcessingCapability and NR-DL-PRS-QCL-ProcessingCapability in only one of the IEs NR-DL-TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-ProvideCapabilities, when capabilities of multiple positioning methods are provided.
Rapporteur's Comments:
-	This seems in agreement with RAN1 capabilities spreadsheet, and analogous to the IE NR-DL-PRS-ProvideAssistanceData.
Proposal 3:	RAN2 to discuss and decide whether the IEs NR-DL-PRS-ProcessingCapability and NR-DL-PRS-QCL-ProcessingCapability are provided in only one of the IEs NR-DL-TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-ProvideCapabilities, in the case of capabilities for multiple NR positioning methods are provided.
3.3	SRS Capability Update
Some capabilities in IE NR-UL-SRS-Capability are provided for the configured UL CA band combination only. Therefore, these UE capabilities may change during an LPP session depending on addition/modification of an SCell.
Contribution [5] points out that the specification is currently not clear whether the UE should provide updated SRS capabilities during an LPP session or not.
Contribution [5] has the following proposal:
	UE is not required to update its UL SRS capability in case of SCell activation/deactivation or addition/release/modification.
Rapporteur's Comments:
-	During an active Multi-RTT LPP session, it should in principle be possible to provide an unsolicited LPP Provide Capabilities message, if some "capabilities" change. However, the need for this is questionable, since NRPPa signalling would provide updated SRS configurations to the LMF (if needed) (as also discussed in [5]).
-	For UL-only positioning, this may generally have more impact, since after the capability exchange procedure, the UE may not have an active LPP session any longer.

Proposal 4:	RAN2 to discuss and decide whether the UE is required to provide updated UL SRS capabilities in case of UL CA band combination changes during an LPP session.

3.4	Capturing UE DL PRS Processing Capability
At RAN2#110, an RAN1 LS was received on "Capturing UE DL PRS Processing Capability" in R2-2006103 which provides a text proposal for TS 38.306 summarizing the UE DL PRS processing capabilities with the following action to RAN2:
	"RAN WG1 respectfully asks RAN WG2 to consider the agreed text proposal recommended from RAN WG1 perspective in the TS 38.306 and/or TS 37.355, which is left up to RAN WG2 decision".
As discussed in [5], it seems this text proposal hasn't been captured yet in neither TS 38.306 nor TS 37.355 .
Contribution [5] has the following proposal:
	Capture the content in LS R2-2006103 to LPP specification for PRS processing capability.
Rapporteur's Comments:
-	Is there a specific reason, why the RAN1 text proposal can't be captured in TS 38.306? The proposed TP in the RAN1 LS looks a bit misplaced for LPP.

Proposal 5:	RAN2 to discuss and decide in which RAN2 specification (TS 38.306 and/or TS 37.355) the content of the RAN1 LS in R2-2006103 should be captured. 


4. 	Change Requests
4.1	Clarification of quality and time stamp for RSTD measurements [2]
In the NR-DL-TDOA-SignalMeasurementInformation field description for the fields nr-TimeStamp and nr-TimingQuality it is specified that these fields define the time stamp and the quality, respectively, of the "measurement". However, it is unclear which "measurement" is meant. 
The following changes are proposed:
1.	It is specified that the quality for the RSTD measurement refers to the TOA measurement of the neighbour TRP or reference TRP, as applicable, in the NR-DL-TDOA-MeasList.
2.	It is specified that the time stamp for the RSTD measurement refers to the TOA measurement of the neighbour TRP or reference TRP, as applicable, in the NR-DL-TDOA-MeasList.
3.	It is specified that the time stamp is applicable to both TOA (defining a RSTD) and RSRP measurement.

Rapporteur's Comments:
-	The correction seems essential, since interoperability problems could occur otherwise.

Proposal 6:	RAN2 to agree a correction is required and check the details of the CR in R2-2010093 [2]. 

4.2	Correction on PRS configuration [3]
The conditional presence tag of NotSameAsRefServ is used at multiple places without description.
The bit-length of dl-prs-MutingBitRepetitionFactor should be the same as dl-PRS-ResourceRepetitionFactor.
It is clarified that the dl-PRS-ID can be reused across positioning frequency layers to denote a TRP deployed on multiple positioning frequency layers.
The field description for sfn-ssb-offset does not specify the meaning of the signalled values. 
The following changes are proposed:
1.	Change the conditional presence tag of NotSameAsRefServ to Need ON, and delete the description for the conditional presence tag.
2. 	Clarify that dl-prs-MutingBitRepetitionFactor should be the same as dl-PRS-ResourceRepetitionFactor.
3. 	Clarify that the same dl-PRS-ID identifies a TRP across positioning frequency layers.
4. 	Clarify in the field description of sfn-ssb-offset what the value 0 stands for and value 1 stands for and so on. Clarify that the offset shall be within the configured SSB periodicity.

Rapporteur's Comments:
-	At least the corrections #1 and #4 seem essential, since interoperability problems could occur otherwise.
-	Clarifications for #2 seems useful.
-	Change #3 depends on the conclusion of Proposal 1.

Proposal 7:	RAN2 to agree a correction is required and check the details of the CR in R2-2010263 [3]. 

4.3	Correction on NR E-CID [4]
E-CID and NR E-CID are two positioning methods supported by LPP. However, the specification does not clearly distinguish the two methods at several places.
The field description for NR-ECID-TargetDeviceErrorCauses is missing. 
The following changes are proposed:
1.	Clarify on the difference between E-CID and NR E-CID.
2.	Add the field description for IE NR-ECID-TargetDeviceErrorCauses.

Rapporteur's Comments:
-	The corrections seem less essential, but probably useful.

Proposal 8:	RAN2 to agree a correction is required and check the details of the CR in R2-2010264 [4]. 


5. 	Summary
Proposal 1:	RAN2 to discuss and decide whether any specification changes are needed to clarify that a DL-PRS-ID can be reused across positioning frequency layers.
Proposal 2:	RAN2 to discuss and decide if and how "band combination fallback" is introduced in LPP.
Proposal 3:	RAN2 to discuss and decide whether the IEs NR-DL-PRS-ProcessingCapability and NR-DL-PRS-QCL-ProcessingCapability are provided in only one of the IEs NR-DL-TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-ProvideCapabilities, in the case of capabilities for multiple NR positioning methods are provided.
Proposal 4:	RAN2 to discuss and decide whether the UE is required to provide updated UL SRS capabilities in case of UL CA band combination changes during an LPP session.
Proposal 5:	RAN2 to discuss and decide in which RAN2 specification (TS 38.306 and/or TS 37.355) the content of the RAN1 LS in R2-2006103 should be captured. 
Proposal 6:	RAN2 to agree a correction is required and check the details of the CR in R2-2010093 [2]. 
Proposal 7:	RAN2 to agree a correction is required and check the details of the CR in R2-2010263 [3]. 
Proposal 8:	RAN2 to agree a correction is required and check the details of the CR in R2-2010264 [4]. 
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