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1 Introduction

This contribution is the summary on open issues raised in companies’ contribution under agenda 6.8.2.3 LPP. 

Note:

1 email discussion reports are not contained in this summary since they will be treated separately;

2 Based on Chairman’s guidance on email discussion report, this summary also categorizes the issues into 

A) a potential easy agreement

B) need further discussion

C) a candidate for immediate postpone, is contentious such that it is unlikely to converge at e-Meeting. 

3 Since some issues have been discussed in the email discussion, an additional metric is added as “solved/to be discussed in email discussion”;
4 in the table of this contribution, “proposal” is copied form corresponding tdocs from companies. 
2 Summary on contributions
2.1 Potential easy agreement

Issue 1: should we change DL-AoD to DL-AOD; R2-2000476
Rap: The issue was raised during email discussion on running CR.  RAN2 need to confirm. 
	DL-AoD is used in RAN1. It would be good to keep name AoD instead of AOD.

Proposal: The name DL-AoD is kept.


Proposal S1_1: The name DL-AoD is kept.
Issue 2: Several places - Since we do not define any uplink PRS in LPP it is simpler and more compact  to skip “DL””; R2-2000476
Rap: The issue was raised during email discussion on running CR. RAN2 need to confirm.
	Proposal: Remove prefix “DL” from the name of PRS related fields. 




Proposal S1_2: Remove prefix “DL” from the name of PRS related fields.
Issue 3: Beam results for NR ECID R2-2000476
Rap: The issue was raised during email discussion on running CR. RAN2 need to confirm.
	We are ok to include beam level results as RRC considering RAN1 has agreed this.
Proposal: Beam level measurement results are added in NR ECID method. 


Proposal S1_3: Beam level measurement results are added in NR ECID method.
Issue 4: Support differential report for measurement of same type for the same TRP 
R2-2000966, R2-2000289
Rap: Both proposals from R2-2000966 and R2-2000289 are same as current running CR, RAN2 could just confirm it. 
	R2-2000966
Proposal 1a: Support differential report for the following DL measurements if multiple measurements of the same type are reported for a single TRP, and two measurements can be associated with the same or different DL PRS resource ID.

· PRS-RSRP

· DL RSTD 

· UE Rx – Tx time difference

Proposal 1b: Support differential report for the following UL measurements if multiple measurements of the same type are reported for a single UE, and two measurements can be associated with the same or different PRS resource ID or SSB ID.

· SRS-RSRP

· UL RTOA

· gNB Rx – Tx time difference
R2-2000289
Proposal 1：When a UE is configured to report up to multiple DL PRS RSTD measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE can be configured to report one full RSTD measurement and some additional differential RSTD measurement(s).

Proposal 2：The additional differential RSTD measurement of a PRS resource may be not report if its value is smaller than the RSTD resolution granularity.




Proposal S1_4: confirm (same as current running CR) when a UE is configured to report  multiple DL PRS RSTD, PRS RSRP, RxTX measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE reports one full measurement results and additional delta measurement(s).
Issue 5: LMF or gNB to calculate AoD as indicated in RAN3 LS R3-197794,  R2-2000969

Rap: Current running CRs are based on option 1, i.e. same as RAN3. RAN2 need to confirm whether we align with RAN3 and running CRs, i.e. option 1, or different way, i.e. option 2. 
Option 1 (calculation in LMF): RAN3 preference, same as stage 2/3 running CR;

Option 2 (calculation in gNB): new way;
	Proposal 3: Send a reply LS to RAN3 and CC RAN1, 

· Include the conclusions for both options;

· Inform that from RAN2 perspective, Option 2 is preferred. And it is up to RAN3 to decide.



Proposal S1_5: To confirm whether same as stage 2/3 CR and follow RAN3 preference, AoD is calculated in LMF. 

2.2 Need further discussion in the meeting
Issue 1: TRP ID handling; R2-2000476/2000966
Rap: The issue was raised during email discussion on running CR. Assume some changes are needed to make it clear. RAN2 need to decide how to make it clear. 
Option 1: remove the TRP ID IE, and indicate fields inside it separately; R2-2000476
Option 2: change the name of TRP-ID to TRP-ID-Set, and remove nrARFCN;R2-2000966
	Based RAN3 assumption, a TRP is identified by a TRP ID and Cell ID. Based on RAN1 agreement, an ID, which is currently written as dl-PRS-ID, is also introduced to identify the TRP. So in our understanding, {TRP ID, Cell ID} is cell-specific and UE common, which can be used for broadcast assistance data, while dl-PRS-ID may be UE specific, which means that the same TRP can be associated with the different dl-PRS-ID for different UEs.

In current running CR, TRP-ID is not same as RAN3 definition, and will lead confusion. 

Option 1: Proposal: Remove TRP-ID IE, indicates PRS-ID, PCI, CGI and ARFCN individually. R2-2000476
Option 2: Proposal: Adopt the following change to the TRP id configuration 2000966
· Change the name of the IE to TRP-ID-Set
· Remove nrARFCNRef



DISC S2_1: To discuss whether indicate PRS-ID, PCI, CGI and ARFCN individually or just change TRP-ID name to TRP-ID-Set.
Issue 2: PRS resource set ID and PRS resource ID should be indicated within dl PRS QCL. R2-2000966
Rap: The issue was raised during email discussion on running CR. RAN2 need to discuss whether PRS resourceset ID and PRS resource ID are needed in dl-PRS-QCL.
	For PRS-PRS QCL indication, one use case is that the PRS resources in two PRS resource sets are pair-wise QCLed, where the two PRS resource sets can be in different positioning frequency layers, but are transmitted from the same TRP. If so the PRS resource ID can be optional, need OP. If the PRS resource ID is not configured, it is the same as the PRS resource ID of the target PRS resource.
Proposal 4: PRS resource set ID and PRS resource ID should be indicated within dl PRS QCL.




DISC S2_2: To discuss whether PRS resource set ID and PRS resource ID should be indicated within dl PRS QCL.
Issue 3 : How to avoid the duplication on SSB configuration in LPP and RRC; R2-2000991, R2-2000290
Rap: The issue was raised during email discussion on running CR. RAN2 need to decide:

Option1(R2-2000290): Make all configuration of T/F occupancy of the SSBs only by RRC.

Option2: Make all configurations of T/F occupancy of the SSBs only by LPP.

Option3(R2-2000290): Parameters of T/F occupancy of the SSBs are configured when the UE requested.

Option 4 (R2-2000991): SSB in LPP and index in RRC (for multi-RTT)
Option 5 (current CR): duplication is allowed;

	R2-2000991
Proposal 1: RAN2 agrees on the need to avoid duplicate SSB configurations for both DL and UL measurements.

A remaining issue is the choice of signalling in which to deliver the SSB configuration, i.e. RRC or LPP while also providing the index/pointer to this SSB configuration information, if both DL and UL measurements are required such as Multi-RTT. One option is that the common SSB configuration may be provided to the UE via LPP as assistance data and the index/pointer be provided via RRC, since the LMF configures the required positioning technique in the case of UE-assisted positioning. However, in the case that a UE is not capable of performing DL-TDOA positioning while only supporting UL-TDOA, this UE may not receive the desired SSB configuration to perform UL-TDOA unless there is a capability transfer procedure for UL-based positioning so that the UL-PRS capabilities are known to the LMF. 
Proposal 2:  The overlapping SSB configuration parameters may be grouped together and signalled as a common configuration IE.

R2-2000290
Option1: Make all configuration of T/F occupancy of the SSBs only by RRC.

Option2: Make all configurations of T/F occupancy of the SSBs only by LPP.

Option3: Parameters of T/F occupancy of the SSBs are configured when the UE requested.

Proposal1：Select an option from option1 and option 3 for avoiding the duplicate configuration.




DISC S2_3: To discuss whether/how to handle SSB duplication issue..
2.3 Email discussion during the meeting weeks
Issue 1: enhancement on PRS assistance data; R2- 2000241
Rap: This was discussed in last meeting, together with single/multi-methods in LPP. Based on multi-methods approach, it can reduce overhead for hybrid positioning methods, e.g. the LMF asks the UE to perform multi-RTT, DL AoD, DL TDOA simultaneously. There  is no benefit or additional overhead if the LMF only request one positioning method. 

RAN2 need to discuss whether we need this signalling optimization or not. 

	Proposal: The ProvideAssistanceData in running CR[2] can be upgraded as below.
· The required physical resources are put in: 

· nr-DL-PRS-ProvideAssistanceData-r16 (nr-DL-PRS-AssistanceDataList-r16,

nr-SSB-Config-r16)
· The 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


eMailDISC S3_1: To discuss whether enhance the signaling structure on PRS assistance data, i.e. index in positioning method + common PRS assistance data with index .

Issue 2: Editor’s Note: FFS on whether use critical extension for Rel-16 to branch out message body for LTE and combined LTE and NR; R2-2000476
Rap: This was raised during the email discussion on LPP running CR. RAN2 need to discuss whether we use critical level extension to introduce NR positioning method or use non-critical level extension with prefix “nr” to distinguish NR and LTE. 

	In current CR, the Rel-16 NR dependent positioning is captured in message body based on non-critical extension, and distinguish LTE and NR based on prefix “nr”. We do not see the problem to follow the way in current CR, and would suggest to keep it as it is and remove the EN. 

Proposal: Non-critical extension is used in message body to capture Rel-16 NR dependent positioning methods, and prefix “nr” is used to distinguish LTE and NR. The EN is removed;


eMailDISC S3_2: To discuss whether use critical extension for Rel-16 to branch out message body for LTE and combined LTE and NR.
Issue 3: whether NR DL PRS definition is put in the common part, i.e. 6.4.3; R2-2000476
Rap: This was raised during the email discussion on LPP running CR.  “It is questionable to place the NR DL PRS definitions and information elemenets in the common part, given that the specification is for both LTE and NR. As commented by Nokia, there is a need for clear separation between NR and LTE, and to place NR definitions inside the common part is a step towards confusion.”
RAN2 need to discuss whether PRS definition for NR is put under common section or not. 

	The intention of 6.4 is to contain “Common IEs comprise IEs that are applicable to more than one LPP positioning method.” 

If NR positioning methods are captured as separate methods, section 6.4 is the correct section to capture the common IEs, e.g. assistance data, capability, etc.  But NR-PhysCellId can be moved to 6.4.1 since it is common lower level IE. 
Proposal: Common NR positioning IEs are captured in section 6 as new sub-clause. NR-PhysCellId is moved to section 6.4.1. 


eMailDISC S3_3: To discuss whether Common NR positioning IEs are captured in section 6 as new sub-clause. NR-PhysCellId is moved to section 6.4.1.
Issue 4: How to group IEs in common section, i.e. 6.4.3; R2-2000476
Rap: This was raised during the email discussion on LPP running CR. Current almost all common IEs are put under the same common sections. Some changes are needed on grouping.  
	The comments received in the email discussion is “Reporting attribute IE definitions would be better to keep together with the reporting IE, just as for the pos meathods of LTE. With a generic NR positioning section, these are naturally kepot together in the measurement report subsection of such a section.”.

To avoid the confusion, we can put sub-clauses under Common NR Positioning Information Elements as, Common NR assistance data Information Elements, Common NR capability Information Elements and Common NR report Information Elements. 
Proposal: Under Common NR Positioning Information Elements clause, introduce sub-clauses: Common NR assistance data Information Elements, Common NR capability Information Elements and Common NR report Information Elements. 


eMailDISC S3_4: To discuss whether Under Common NR Positioning Information Elements clause, introduce sub-clauses: Common NR assistance data Information Elements, Common NR capability Information Elements and Common NR report Information Elements.
Issue 5 : How to handle NR-DL-PRS-ReportConfig; R2-2000476
Rap: This was raised during the email discussion on LPP running CR. RAN2 need to discuss whether reportConfig for all positioning methods are put in the same common IE or not. 
	The comments received in the email discussion is “The fields of this IE need to be included in the individual Request Location Information IEs. E.g., a maxDL-PRS-RxTxTimeDiffMeasPerTRP-r16 would only be needed for Multi-RTT.”

We tend to agree, there  is no big benefit to group them together and can be indicated in the individual request location information for each positioning methods
Proposal: Do not group report configuration, indicate request measurement per positioning method.


eMailDISC S3_5: To discuss whether Do not group report configuration, indicate request measurement per positioning method.
Issue 6 :LPP CR on PPP-RTK, R2-2001230
Rap: The CR needs to be merged into running LPP CR.  
eMailDISC S3_6: Merge PPP-RTK CR in R2-2001230 into LPP CR.
Issue 7 : LPP CR on  posSIBs for NR positioning, R2-2001232


Rap: The CR needs to be merged into running LPP CR.  
eMailDISC S3_7: Merge posSIBs CR in R2-2001232 into LPP CR.
Issue 8: whether nr-UL-RequestCapabilities-r16 is needed considering UL SRS is configured via RRC; R2-2000476, R2-2000970
Rap: The issue was raised during email discussion on running CR. RAN2 need to discuss whether nr-UL-RequestCapability is needed for LMF. 
Question 1: nr-UL-RequestCapability  is needed:  R2-2000476, R2-2000970 
Question 2: nr-UL-RequestCapability includes basic SRS feature group: R2-2000970
	Proposal: nr-UL-RequestCapabilities-r16 is needed to let LMF know the UE capability on the support of UL TDOA and UL AoA, FFS on details. R2-2000476
Proposal 2: The basic feature group for SRS for positioning should be supported and transferred to LMF by LPP. R2-2000970
1. Support of single SRS resource set for positioning per BWP

2. Support of single SRS resource for positioning across all SRS resource sets per BWP

3. Support of OLPC of SRS for positioning with DL pathloss estimation based on SSB from the serving cell

Support of periodic SRS resource for positioning



eMailDISC S3_8: To discuss whether nr-UL-RequestCapabilities-r16 is needed considering UL SRS is configured via RRC.
In addition, there is Editor’s Note: FFS on whether nr-UL-SRS-MeasCapability is needed for multi-RTT; R2-2000476, R2-2000970
Rap: The issue was raised during email discussion on running CR. RAN2 need to discuss whether UL-SRS-MeasCapability  is needed for multi-RTT. 

Option 1: not needed; R2-2000476
Option 2: needed R2-2000970
	Option 1: Proposal: UL-SRS-MeasCapability is not needed for Multi-RTT, and the EN can be removed. 
Option 2: Proposal 1: The capability related to SRS for positioning can be requested by and transferred to both the serving gNB and the LMF. 

· This is applicable to both UL-only positioning (UL-TDOA and UL-AoA), and multi-RTT positioning




This can be considered as detailed question on UL capability ,i.e. what level of UL capabilities are needed. 
eMailDISC S3_9: To discuss if UL capability is needed, what UL capabilities are needed, e.g. whether nr-UL-SRS-MeasCapability is needed.
Issue 9  report UE UL carrier information to the LMF R2-2000970
Rap: The is a new issue.  RAN2 need to discuss whether LMF needs to get UL carrier information, e.g. carrier bandwidth and carrier frequency from UE for SRS related methods. 
	Therefore, we think that it is beneficial for UE report the UL carrier information to the LMF in the capability so that LMF may request SRS transmission on multiple component carriers that may be received by gNB operated in different frequencies. Without this information, presumably LMF only has knowledge of the serving cell, and the requested SRS transmission characteristics may be only limited to the UL carrier of the serving cell. It may not be possible to configure SRS for positioning on neighbouring cell. 
Proposal 3: Support UE to report its UL carrier information to the LMF. 

· This information at least includes the carrier bandwidth and carrier frequency.




eMailDISC S3_10: To discuss whether LMF needs to get UL carrier information, e.g. carrier bandwidth and carrier frequency from UE for SRS related methods.
Issue 10: Report the RSRP of DL-PRS to gNB by RRC when the DL-PRS are configured as the spatial relationship reference signal of SRS, R2-2000290
Rap: This is a new issue, related to RRC specification. It is not aligned with current procedure, based on this,  the procedure will be:

Step 1: the LMF needs to configure PRS first;

Step 2: the LMF asks the serving gNB to configure SRS;

Step 3: the gNB get PRS-RSRP via RRC;

Step 3: the gNB selects DL-PRS, and informs the SRS configuration +  spatial relationship reference to UE; 
Step 4: the gNB forwards the configured SRS to the LMF; 

RAN2 need to discuss whether we support it or not. 

	But, the DL-PRS can’t support to report the measurement result to gNB. It may lead problem when the DL-PRS are configured for the spatial relation reference signal. Especially, the SSB can’t satisfy the requirement of positioning, such as, the hearability of SSB is worse because the neighbouring cell is so far, or the beam width of SSB can’t satisfy the requirement of beam selecting.

Furthermore, it didn’t need any other measurement if the measurement of DL PRS is essential for RTT, OTDOA. 

Observation 3: The measurement of DL-PRS is essential for RTT and OTDOA.

So, we proposal supporting the measurement report RSRP of DL-PRS to gNB for beam selecting when the DL-PRS are configured as the spatial relationship reference signal of SRS.

Proposal 2: Report the RSRP of DL-PRS to gNB by RRC when the DL-PRS are configured as the spatial relationship reference signal of SRS.



eMailDISC S3_11: To discuss whether gNB needs to get PRS RSRP from the UE when the DL-PRS are configured as the spatial relationship reference signal of SRS.
2.4 Solved/to be discussed based on email discussion report

Issue 1: Editor’s Note: FFS on whether supportedBandListNR is needed; R2-2000476 (email discussion 108#85 part 1 R2-2000475)

Rap: The issue should be discussed  based on email discussion report. 

	Proposal: supportedBandListNR is needed, the EN is removed;


Proposal 4-1: The issue on whether supportedBandListNR is needed should be discussed based on email discussion 108#85; 

Issue 2: single or multiple methods; R2-2000476 ([108#86][NR/Pos] Single positioning method approach in LPP (Ericsson))
Rap: The issue should be discussed  based on email discussion report.
	Proposal: To decide whether single or multiple methods approach should be used for LPP specification in this meeting.


Proposal 4-2 The issue on single or multiple methods should be discussed based on email discussion 108#86; 

Issue 3: Strongest first path indication with RSTD and UE RxTx measurements: R2-2001353
 (R2-2001659
Summary of [108#87][NR/Rel-16] Additional path reporting)
Rap: The issue should be discussed  based on email discussion report.
Proposal 4-3 The issue on : Strongest first path indication with RSTD and UE RxTx measurements should be discussed based on email discussion 108#87;
2.5 Postpone 

Issue 1: Editor’s Note: all capabilities in NR-DL-PRS-Meas-Capability/ NR-UL-SRS-Meas-Capability will be discussed in RAN1, this part will be updated once RAN1 has conclusion on capability; R2-2000476
Rap: This is place holder. Capability part will be updated once RAN1 has conclusion. 

But another issue is raised in the LPP email discussion on whether RAN1 measurements are captured based on separate positioning methods or just a common IE. Further discussion is needed.  

	Proposal  Postpone the discussion on the details of PRS/SRS capability until we get the inputs from RAN1.


PosDISC S5_1: Postpone the discussion on the details of PRS/SRS capability until we get the inputs from RAN1.

3 Conclusions
Agreements proposed to be agreed in this meeting (from all sub-topics)
Proposal S1_1: The name DL-AoD is kept.
Proposal S1_2: Remove prefix “DL” from the name of PRS related fields.
Proposal S1_3: Beam level measurement results are added in NR ECID method.
Proposal S1_4: confirm (same as current running CR) when a UE is configured to report  multiple DL PRS RSTD, PRS RSRP, RxTX measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE reports one full measurement results and additional delta measurement(s).
Proposal S1_5: To confirm whether same as stage 2/3 CR and follow RAN3 preference, AoD is calculated in LMF. 

Open items proposed to be further discussed in this meeting (from all sub-topics)
DISC S2_1: To discuss whether indicate PRS-ID, PCI, CGI and ARFCN individually or just change TRP-ID name to TRP-ID-Set.
DISC S2_2: To discuss whether PRS resource set ID and PRS resource ID should be indicated within dl PRS QCL.
DISC S2_3: To discuss whether/how to handle SSB duplication issue..

Open items proposed to be further discussed in the email discussion in this meeting (from all sub-topics)
eMailDISC S3_1: To discuss whether enhance the signaling structure on PRS assistance data, i.e. index in positioning method + common PRS assistance data with index.
eMailDISC S3_2: To discuss whether use critical extension for Rel-16 to branch out message body for LTE and combined LTE and NR.
eMailDISC S3_3: To discuss whether Common NR positioning IEs are captured in section 6 as new sub-clause. NR-PhysCellId is moved to section 6.4.1.
eMailDISC S3_4: To discuss whether Under Common NR Positioning Information Elements clause, introduce sub-clauses: Common NR assistance data Information Elements, Common NR capability Information Elements and Common NR report Information Elements.
eMailDISC S3_5: To discuss whether Do not group report configuration, indicate request measurement per positioning method.
eMailDISC S3_6: Merge PPP-RTK CR in R2-2001230 into LPP CR.
eMailDISC S3_7: Merge posSIBs CR in R2-2001232 into LPP CR.
eMailDISC S3_8: To discuss whether nr-UL-RequestCapabilities-r16 is needed considering UL SRS is configured via RRC.
eMailDISC S3_9: To discuss if UL capability is needed, what UL capabilities are needed, e.g. whether nr-UL-SRS-MeasCapability is needed.
eMailDISC S3_10: To discuss whether LMF needs to get UL carrier information, e.g. carrier bandwidth and carrier frequency from UE for SRS related methods.
eMailDISC S3_11: To discuss whether gNB needs to get PRS RSRP from the UE when the DL-PRS are configured as the spatial relationship reference signal of SRS.
Issues to be covered by other email discusions and should be treated based on email discussion report:

Proposal 4-1: The issue on whether supportedBandListNR is needed should be discussed based on email discussion 108#85; 

Proposal 4-2 The issue on single or multiple methods should be discussed based on email discussion 108#86;
Proposal 4-3 The issue on : Strongest first path indication with RSTD and UE RxTx measurements should be discussed based on email discussion 108#87;
Open items proposed to be postpone (from all sub-topics):

PosDISC S5_1: Postpone the discussion on the details of PRS/SRS capability until we get the inputs from RAN1.
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