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This document provides a summary of contributions [1] – [20] submitted to AI 8.11.2 "Latency enhancements".
[1]	R2-2200256, "Discussion on positioning latency reduction", ZTE.
[2]	R2-2200278, "Leftover issues on Latency reduction", Intel Corporation.
[3]	R2-2200279, "RAN1 issues on Latency reduction", Intel Corporation.
[4]	R2-2200304, "Discussion on latency reduction enhancement", CATT.
[5]	R2-2200326, "Discussion on latency enhancement", vivo.
[6]	R2-2200428, "Discussion on PRS preconfiguration", Huawei, HiSilicon.
[7]	R2-2200430, "Discussion on MG/PPW enhancement for positioning", 	Huawei, HiSilicon.
[8]	R2-2200559, "Further consideration of positioning latency enhancements", OPPO.
[9]	R2-2200709, "Positioning enhancement on latency reduction", Xiaomi.
[10]	R2-2200730, "Discussion on the response time", Samsung.
[11]	R2-2200914, "Considerations on positioning latency", Sony.
[12]	R2-2200958, "Providing a list of AD for reducing signalling load and latency", Fraunhofer IIS; Fraunhofer HHI; Ericsson; Lenovo; Vivo.
[13]	R2-2200962, "Remaining Issues on Scheduling Location in Advance", Qualcomm Incorporated.
[14]	R2-2200988, "On Positioning Latency Reduction Enhancements", Lenovo, Motorola Mobility.
[15]	R2-2201069, "Discussion On RRC and MAC Impacts, TP on RRC Impacts", 	Ericsson.
[16]	R2-2201184, "Discussion on Enhancements for Latency Reduction", InterDigital, Inc.
[17]	R2-2201185, "Discussion on Measurement Gap and PRS Priority Enhancements", InterDigital, Inc.
[18]	R2-2201309, "Simulation study for multiple QoS class handling for latency reduction", Samsung R&D Institute UK.
[19]	R2-2201311, "Handling of multiple QoS for latency reduction", Samsung R&D Institute UK.
[20]	R2-2201312, "Latency reduction via new measurement gap activation",  Samsung R&D Institute UK.
In addition, sections 2.1 and 2.2 of [21] are also included in this summary:
[21]	R2-2200527, "Discussion on signaling support of RAN1 agreements", ZTE, Sanechips.

[22]	R2-2200000, "Agenda 3GPP TSG-RAN WG2 Meeting #116bis electronic", RAN2 Chairman (MediaTek).
[23]	RP-213008, "Status Report to TSG: NR Positioning Enhancements".


According to the Agenda [22] and open issues [23], the topics in this summary are organized as follows:
(1)	scheduled location time
(2)	preconfigured assistance data
(3)	UE capability storage
(4)	measurement gap and PRS priority
(5)	other topics


1.	Scheduled Location Time

	Intel [2]
	Proposal 3: RAN2 is proposed to confirm that Scheduled Location Time does not need to be provided to the NG-RAN and the LMF can implicitly take it into account to schedule positioning procedures (as per SA2 CR).
Proposal 4: As per SA2 decision, the LPP RequestLocationInformation message shall be updated to carry scheduled location time to the UE from the LMF.

	vivo [5]
	Proposal 9: The scheduled location time is transparent to UE/NG-RAN, how to ensure the measurements at or close to the scheduled location time is up to LMF implementation.
Proposal 10: LS to SA2 informing them observation 2 and proposal 8, and requesting feedback in case they have any concerns.

	Xiaomi [9]
	Proposal 2: The positioning latency reduction can be achieved without sending the scheduled location time T to UE or NG-RAN, so it is not necessary to send the time T to UE or NG-RAN.

Proposal 1: In order to ensure that the preparation phase can be completed before the scheduled location time T, the response time can be carried in the following messages:
·	LPP capability request
·	NRPPa positioning information request
·	NRPPa positioning activation request

	Qualcomm [13]
	Proposal 1: Include a "Scheduled Location Time" with measurement time window in LPP CommonIEsRequestLocationInformation, defining the desired time when the location measurements or location estimate is to be obtained/valid. 
Proposal 2: The time base for the scheduled location time T should support UTC Time, GNSS Time, LTE/NR Network Time, and Relative Time.
Proposal 3: The Measurement Time Window might be asymmetric – instead of being T-t to T+t, might be T-t1 to T+t2. 
Proposal 4: Include the capability to support scheduled location in each method-ProvideCapabilites message, where 'method' can be any of the LPP positioning methods. The capability should indicate the time base(s) supported for scheduling location measurements.
Proposal 5: Endorse the Text Proposal in Section 3 of this contribution.

	InterDigital [16]
	Proposal 1: Support providing scheduled location time T to UE in LPP message (e.g. LPP Request Location Information)



Summary:
-	Intel and Qualcomm point out that support of a scheduled location time was finally agreed and added in TS 23.273. The solution allows an LMF to send a scheduled location time in advance to a UE though not to the NG-RAN.
-	vivo and Xiaomi point out that latency reduction can be achieved without sending the scheduled location time T to UE or NG-RAN.
-	Qualcomm provides a TP for LPP which adds a scheduled location time analogous to LPPe.
-	Xiaomi proposes to add a "Response Time" to other LPP and NRPPa transactions (other than location information transfer).

Proposals for discussion:

Proposal 1a:	Include a "Scheduled Location Time" with measurement time window in LPP CommonIEsRequestLocationInformation, defining the desired time when the location measurements or location estimate is to be obtained/valid.
Proposal 1b:	The time base for the scheduled location time T should support UTC Time, GNSS Time, LTE/NR Network Time, and Relative Time.
Proposal 1c:	The Measurement Time Window might be asymmetric – instead of being T-t to T+t, might be T-t1 to T+t2. 
Proposal 1d:	Include the capability to support scheduled location in each method-ProvideCapabilites message, where 'method' can be any of the LPP positioning methods. The capability should indicate the time base(s) supported for scheduling location measurements.
Proposal 1e:	The "response time" can be carried in the following messages:
- LPP capability request
- NRPPa positioning information request
- NRPPa positioning activation request
[bookmark: _Hlk92935150]Proposal 1f:	Based on decisions and agreements made on Proposals 1a-1e, Rapporteur for LPP running CR should take the TP in [13] R2-2200962 into account.
2.	Pre-configured Assistance Data
2.1	General

	ZTE [1]
	Proposal 1: Support NOT to add the definition of pre-configured assistance data in the specification.

	vivo [5]
	Proposal 5: Capture the agreed definition of pre-configured assistance data in stage 2 spec to show the difference with regular assistance data.
Proposal 7: Capture the pre-configured assistance data in stage 2 procedure for scheduled location.
Proposal 8: Capture the pre-configured assistance data in stage 2 procedure for deferred MT-LR.



Summary:
- 	ZTE points out that all assistance data are "Need ON", that is, if in one LPP session the field is absent, the UE can still use the latest received/stored assistance data and proposes not to add the definition of pre-configured assistance data to the specification.
- 	vivo proposes to capture the pre-configured assistance data in stage 2 procedures for scheduled location and deferred MT-LR.

Proposals for discussion:

Proposal 2a: 	Decide on additional Stage 2 impacts after further progress and agreements on "pre-configured assistance data" has been made (e.g., Proposals 3 below). Rapporteur for Stage 2 running CR will update Stage 2 accordingly. 
Proposal 2b:	If "pre-configured assistance data" turns out to be functionally different compared to current Assistance Data Transfer mechanisms, a definition of "pre-configured assistance data" should be added to e.g., Stage 2.

2.2	Validity Conditions
	Intel [2]
	Proposal 1: Introduce an Add/mod/release mechanism for pre-configured DL-PRS assistance data.
Proposal 2: RAN2 to discuss if a validity timer associated with pre-configured DL-PRS assistance data shall be defined to ensure that UE and LMF are aligned on the validity of the AD.

	CATT [4]
	Proposal 15: RAN2 to agree to area ID within each TRP for pre-configured assistance based on a specified area.
Proposal 16: RAN2 to discuss the candidate areaID: systemInformationAreaID（SIAID）or RAN ID.

	vivo [5]
	Proposal 1: To support mobility, the pre-configured assistance data shall be associated with a validity area, which is a list of cells that the target UE may camp on.
Proposal 2: The pre-configured assistance data shall be associated with a validity timer.
Proposal 3: The UE shall request new assistance data when no pre-configured assistance data is valid.
Proposal 4: The UE shall release the pre-configured assistance data when the validity timer expires.
Proposal 6: RAN2 to discuss how to solve the coexistence of normal configuration and pre-configuration.
•	Alt1: left to LMF implementation to configure either configuration or pre-configuration, the previous one is overwritten by the new one.
•	Alt2: when the UE has both normal configuration and pre-configuration, the UE only performs the measurement based on the normal configuration. Meanwhile, the UE shall store and utilize the pre-configuration when the normal one is released.

	Huawei [6]
	Proposal 1: The LMF should be able to release part or all of the PRS assistance data from the UE.

	OPPO [8]
	Proposal 1: RAN2 to agree that the validity condition(s) A (validity area), B (validity timer or a numerical limit on number of times the AD is utilized) and C (explicit modification or releases from the LMF/NG-RAN) of the pre-configured positioning assistance data.

	Xiaomi [9]
	Proposal 3: If PRS configuration broadcasted by gNB is different from the pre-configured assistance data stored by UE, UE will use the PRS configuration broadcasted by the gNB.

	Fraunhofer [12]
	[bookmark: _Hlk92866059]Proposal 1: RAN2 shall agree to provide UE with multiple instances of pre-configured assistance data applicable to different areas within the network.
Proposal 2: The selection of an instance of AD from multiple AD provided may be based on one or more of the following: 
a.	Based on UE measurement (FFS)
b.	Based on logical information (e.g. the camped cell)

	Lenovo [14]
	Proposal 3: RAN2 to support validity of pre-configured assistance data based on a validity area (e.g. list of cells). FFS signalling details.
Proposal 4: Timer-based validity criteria requires further discussion.
Proposal 5: Further discussion in relation to the extra signalling cost vs latency reduction of additional modification/release signalling of pre-configured AD is needed.
Proposal 6: Support the priority indication for multiple pre-configured assistance data sets. Details can be further discussed under the context of the complete definition of priority of PRS configuration for assistance data and measurement.

	InterDigital [16]
	Proposal 3: Support providing a validity area (e.g. consisting of a list of cell) to UE, where the validity area is associated with preconfigured assistance data
Proposal 4: Support providing validity time (e.g. valid time duration/timer) to UE, where the vadlity time is associated with preconfigured assistance data
Proposal 5: The validity conditions/criteria associated with the preconfigured PRS configurations are provided to the UE using LPP assistance data transfer procedure or posSIB
Proposal 6: The validity conditions/criteria are associated on a per-PRS configuration basis when the assistance data is transfered via dedicated signalling (e.g. via LPP assistance data) 
Proposal 7: The validity conditions/criteria are associated on a per-assistance data basis (e.g. consisting of multiple PRS configurations) when the assistance data is transferred via posSIB



Summary:
-	Based on previous discussions and contributions in RAN2, at least the following validity conditions for pre-configuration of assistance data were considered:
-	Option A: based on a validity area (e.g. a list of cells)
-	supported by CATT, vivo, OPPO, Lenovo, InterDigital
-	Option B: based on a (configured) validity timer or a numerical limit on number of times it is utilized.
-	validity time is supported by vivo, OPPO, InterDigital
-	Intel, Lenovo suggests that validity timer should be further discussed.
- 	Option C: based on explicit modification or release from the LMF/NG-RAN
-	supported by Huawei, OPPO
- 	supported by Intel, which also proposes an "addition"; i.e., add/mod/release mechanism
- 	Lenovo suggests that further discussions are needed and benefits vs. cost of modification/release signalling should be evaluated.
- 	Option D: based on the UE’s current location and/or the time
- 	Fraunhofer et al. proposes to provide multiple instances of pre-configured assistance data applicable to different areas within the network. Lenovo proposes priority indication for multiple pre-configured assistance data sets.
-	From the input contributions, it seems "validity area" has the most support.
[bookmark: _Hlk92867153]-	From the input contributions, it seems "validity time" has the 2nd most support, although, some companies point out that further discussions are needed.
-	From the input contributions, it seems "modification or release" has the 2nd most support, although, one company point out that further discussions are needed.
- 	There seems also some support for providing "multiple instances of pre-configured assistance data" to a UE (e.g., Fraunhofer contribution [12] was co-signed by Ericsson, Lenovo, vivo).
-	Some companies also propose specific UE behaviour/procedures based on "pre-configured assistance data", in particular:
-	The UE shall request new assistance data when no pre-configured assistance data is valid (vivo)
-	The UE shall release the pre-configured assistance data when the validity timer expires (vivo)
-	Co-existence between "normal" and "pre-configured assistance data" (vivo)
-	Co-existence between broadcast and "pre-configured assistance data" (OPPO)
-	Selection of a particular "instance" in the case of "multiple instances of pre-configured assistance data" (Fraunhofer) 

Proposals for discussion:

Proposal 3a: 	 Pre-configured assistance data can be associated with a "validity area".  FFS on details.
Proposal 3b: 	 Pre-configured assistance data can be associated with a "validity time".  FFS on details.
Proposal 3c: 	 Pre-configured assistance data can be explicitly modified or released. FFS on details.
Proposal 3d:		Pre-configured assistance data can consist of multiple instances, where each instance is applicable to a different area within the network. FFS on details.
Proposal 3e:	Based on agreements and further progress on Proposals 3a-3d, specific UE behaviour/procedures may need to be specified. FFS on details.
3.	UE Capability Storage
	Intel [2]
	Proposal 5: It is proposed to agree that:
-	RAN2 does not see the need to introduce the indication on whether UE positioning capability is “variable” or not, since the LMF can be aware of this based on received UE positioning capability.
-	RAN2 assumes that the issue can be resolved by network implementation considering the issue also exists in Rel-16 even if positioning capability is not stored in AMF. 
-	Send LS to SA2 to inform them of the above RAN2 agreements so they can update their specifications accordingly.
Proposal 6: Storing UE positioning capability in AMF has no RAN impact except potential stage 2 description.

	vivo [5]
	Proposal 11: No need to include an indication in the LPP indicating whether the UE capabilities are variable or not.



Summary:
-	Although, TS 23.273 specifies that the UE Positioning Capability provided from an LMF to an AMF for storage includes an indication that the positioning capability is non-variable, Intel and vivo proposes that no additional information needs to be provided from the UE. 
-	Since no input contributions on a e.g., "variability indicator" for capabilities were submitted, no proposal is formulated here.
4.	Measurement Gaps for Positioning and PRS Priority
4.1	Measurement Gaps for Positioning
[bookmark: _Hlk92842110]4.1.1	Pre-configuration of Measurement Gaps for Positioning
	Intel [3]
	Proposal 2: The UE can be pre-configured with a set of MG patterns for DL PRS processing in order to reduce overall positioning latency. FFS any specification impact.
Proposal 5: The MG configuration itself shall not be configured via MAC CE.

	CATT [4]
	Proposal 1: The pre-configured positioning MG(s) can be provided to UE via RRCReconfiguration message, e.g., a new IE named preConfiguredMGforPosInfotoAddModList-r17 is introduced within the MeasGapConfig, where each entry of the list indicates a positioning MG.
Proposal 2: The content of the legacy measurement gap configutation can also apply for R17 newly introduced pre-configured positioning MG.

	vivo [5]
	Proposal 16: Introduce the pre-configuration signaling of measurement gaps in MeasConfig.
•	Introduce a list of pre-configured MGs in MeasGapConfig
•	Each pre-configured MG is associated with a preconfiguredGapID
•	The initial status of each pre-configured MG: activated or not
Proposal 17: Allow UE to use the legacy RRC location measurement indication procedure to request the gap even when pre-configured measurement gaps are provided to the UE in case, e.g., the (part of) PRSs do not fall into the gap duration.

	Hiawei [7]
	Proposal 3: When UE supports UL MAC CE for measurement gap request, network configures UL MAC CE based activation request, and MG is pre-configured to the UE, the UE should: 
	If one of the pre-configured MG can satisfy the need of PRS measurement in the UE, the UE triggers UL MAC CE for MG request
	Otherwise, UE sends the MG request by RRC message LocationMeasurementIndication
Proposal 12: R2 confirms that concurrent MG can only be associated with only multiple pre-configured gaps for positioning, but there can be only one activated MG at a time.
Proposal 13: R2 confirms that NCSG is not supported for PRS measurement in R17.

	Sony [11]
	Proposal 1: gNB provides the configuration of supported MG(s) for positioning latency improvements to UE / LMF.

	Lenovo [14]
	Proposal 7: A preconfigured measurement gap (MG) configuration is associated with a single ID. Multiple preconfigured MG configuration, each with associated IDs may be delivered by the network.

	InterDigital [17]
	Proposal 1:  RAN2 confirms preconfiguring of multiple MG configurations for positioning in UE via RRC signalling
Proposal 2: 	The parameters associated with each MG configuration preconfigured in UE includes at least start timing/slot, measurement duration, periodicity and ID of MG

	Samsung [20]
	Proposal 1. RAN2 agree to reuse the legacy MG configuration information in RRCReconfiguration message for new MG activation mechanism requested by LMF.
Proposal 3. RAN2 agree that gap Offset, MG length, MG repetition period, MG timing advance are used for a single MG configuration as in the legacy MG configuration.
Proposal 4. RAN2 discuss and conclude whether preconfigured MG list is located in legacy MeasGapConfig or in new field for only preconfigured MG list for positioning.

	ZTE [21]
	Proposal 1: Support to add a new IE parallel to MeasGapConfig in 38.331 for pre-configuration of MG.



Summary:
-	According to RAN1 agreement, pre-configuration of measurement gaps for positioning in RRC is supported, where each configuration is associated with an ID.
-	CATT, Samsung suggests that pre-configured positioning measurement gaps can be provided to the UE via RRCReconfiguration message. vivo suggests specifically the MeasConfig. ZTE suggests a new IE parallel to MeasGapConfig.
-	CATT, Samsung suggests that the content of pre-configured positioning measurement gaps can be the same as the existing measurement gap configuration.
In addition, vivo suggests an "initial status of each pre-configured measurement gap (activated or not activated)". InterDigital suggests also a start time, measurement duration, periodicity.
-	The RRC LocationMeasurementIndication message can still be used by a UE (vivo, Huawei).
-	On the concurrent measurement gap and its relationship with positioning, Huawei suggests to confirm that concurrent measurement gap can be associated with multiple pre-configured gaps for positioning, but there can only be one activated measurement gap at a time.
-	On the Network-Controlled Small Gap, Huawei suggest to confirm that Network-Controlled Small Gap is not supported for PRS measurement.

Proposals for discussion:

Proposal 4a:	The pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message. FFS whether an existing IE can be re-used for adding the pre-configured Measurement Gap Configurations for Positioning or whether a new IE should be introduced.
Proposal 4b:	The content of a pre-configured Measurement Gap for Positioning Configuration includes at least the existing measurement gap parameter and an ID. Other parameter are FFS.
Proposal 4c:	The existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE.
Proposal 4d:	Concurrent measurement gap can only be associated with only multiple pre-configured gaps for positioning, but there can be only one activated measurement gap at a time.
Proposal 4e:	Network-Controlled Small Gap is not supported for PRS measurement.

4.1.2	Activation/Deactivation of Measurement Gaps for Positioning
	Intel [3]
	Proposal 3: The UE may perform request for (de)activation of MG from this pre-configured set using new UL MAC CE (e.g. MG (De)activation Request MAC CE) indicating the requested MG ID, following which the UE should utilize the MG once it gets confirmation from the network. 
Proposal 4: A new DL MAC CE for activation/deactivation of configured MG (by using (de)activated MG ID) shall be supported to allow the gNB to activate/deactivate MG at the UE.

	CATT [4]
	Proposal 4: A new UL MAC CE for positioning MG(s) activation/deactivation is introduced, which provides the bitmaps of the activation status of each positioning MG(s).
Proposal 5: RAN2 to agree that the above example MAC CE can be taken as baseline for UE initiated positioning MG activation/deactivation MAC CE.
Proposal 6:  Not support the activation of MG by LMF.

	vivo [5]
	Proposal 18: RAN2 to discuss whether the UL MAC CE activation of the pre-configured gap is used only for positioning scenario, or also for other purposes, e.g., RRM measurement.

	Huawei [7]
	Proposal 2: UL MAC CE can be used for MG/PPW activation/deactivation request.
Proposal 4: Trigger SR when there is no PUSCH and UL MAC CE for MG/PPW activation/deactivation request is triggered.
Proposal5: Priority of the UL MAC CE for MG/PPW activation/deactivation request is higher than BSR while lower than LBT failure MAC CE in LCP
Proposal7: R2 confirms that DL MAC CE can be supported for pre-configured MG/PPW activation/deactivation command.

	Xiaomi [9]
	Proposal 5: The UE shouldn’t send MG activation request to gNB if LMF has already sent the MG activation request to the gNB.
Proposal 6: Whether UE can send MG activation request to gNB or not is based on the indication from the LMF by LPP provide assistance data or LPP request location information message.

	Sony [11]
	Proposal 2: Support DL MAC CE payload contains the triggering/activation of MG(s) for positioning measurement, including the index of the selected measurement gap configuration.

	Lenovo [14]
	Proposal 9: RAN2 to further discuss the relationship between the two activation options (by the UE and/or LMF) of the MG.

	Ericsson [15]
	Proposal 1 MAC CE for measurement gap request is not supported

	InterDigital [17]
	Proposal 3: RAN2 confirms support for activation of a preconfigured MG by gNB via DL MAC CE
Proposal 4: RAN2 confirms UE sends the request for MG activation to gNB in UL MAC CE which includes the ID of a preconfigured MF configuration for Option 1 (UE-initiated MG activation)
Proposal 6: LMF can send an indication/flag to UE in LPP message for indicating not to send a request for MG configuration/activation when Option 2 (LMF-initiated MG activation) is supported
Proposal 7: Support deactivation of a preconfigured MG by gNB (via DL MAC CE)or UE (via UL MAC CE)

	Samsung [20]
	Proposal 5. RAN2 design new UL and DL MAC CE which are used for indicating a single ID, one of preconfigured MG list, to be used MG activation request from UE, and its confirm from serving gNB, respectively.



Summary:
-	According to RAN1 agreement, the information in the UL MAC CE for positioning measurement gap activation request by the UE can be one ID associated with the pre-configuration of the positioning measurement gap.
-	According to RAN1 agreement, the DL MAC CE for positioning measurement gap activation indicates the ID associated with the preconfigured positioning measurement gap.
-	Note: There is no RAN1 agreement yet for using DL MAC CE for positioning measurement gap deactivation:
R1#106bis
Agreement:
	Support the following option (from the agreement made in RAN1#106-e) for a new MG activation procedure to be performed by the gNB for the purpose of positioning.
•	Option 2: DL MAC CE
•	FFS: Deactivation process
-	Most proposals above suggest confirming the RAN1 agreements. However, one company (Ericsson) proposes that MAC CE for positioning measurement gap request is not supported.
-	One company (Huawei) also proposes MAC rules for SR and priority.
-	Some companies also suggest that the co-existence of the various gap configuration options may need further consideration (e.g., legacy RRC LocationMeasurementIndication, UL/DL MAC CE, NRPPa); e.g., whether an LMF needs to indicate via LPP which option is supported or should be used (Xiaomi, Lenovo, InterDigital).
Proposals for discussion:

Proposal 5a:	A new UL MAC CE for positioning measurement gap activation and deactivation request is introduced. 
Proposal 5b:	The new UL MAC CE for positioning measurement gap activation and deactivation request includes at least the ID of the pre-configured positioning measurement gap configuration for which the activation/deactivation is requested. Other parameter are FFS.
Proposal 5c:	A new DL MAC CE for positioning measurement gap activation and deactivation command is introduced.
Note, if this Proposal is agreed, RAN2 may need to send an LS to RAN1 confirming that DL MAC CE can also be used for positioning measurement gap deactivation.
Proposal 5d:	The new DL MAC CE for positioning measurement gap activation and deactivation command includes at least the ID of the pre-configured positioning measurement gap configuration which has been configured/activated by the gNB. Other parameter are FFS.
Proposal 5e:	The Scheduling Request should be triggered when there is no PUSCH and UL MAC CE for positioning measurement gap activation/deactivation request is triggered.
Proposal 5f:	Based on decisions and agreements made on Proposals 5a-5e, Rapporteur for MAC running CR should take the TPs in [4] R2-2200304 and [7] R2-2200430 into account.

4.1.3	LMF Assistance Information / NRPPa Aspects
	Intel [3]
	Proposal 1: In order to support MG activation request procedure, LMF needs to be able to provide MG configuration related information to the gNB. For this purpose, NRPPa signaling needs to be defined, for which RAN3 needs to be consulted.

	CATT [4]
	Proposal 3: RAN2 to agree and send a LS to indicate to RAN3, that it is gNB to determine the pre-configuration of positioning MG(s), and LMF provides a full PRS configuration, and/or the positioning MG related capability to gNB to assist the gNB to determine the pre-configuraton of positioning MG(s).

	vivo [5]
	Proposal 13: LS to RAN3 to specify the NRPPa message including the assistance data from LMF to gNB to help with the pre-configured MG configuration.
•	the time/frequency characteristics of PRS of related TRPs
Proposal 14: LS to RAN3 to specify the NRPPa message including the PRS measurement characteristics from LMF to gNB to request MG.
•	the time/frequency characteristics of PRS of related TRPs
•	the required QoS of positioning
Proposal 15: The LMF should indicate whether the LMF will help to request MG when LMF sends the LPP RequestLocationInformation message to the UE.

	Huawei [7]
	Proposal 1: For MG/PPW preconfiguration, LMF may assist gNBs to exchange the PRS configuration via a non-UE associated NRPPa message.
	It is up RAN3 to decide whether other methods can be considered.
	Send an reply LS to RAN3/RAN1.
Proposal6: NRPPa message for MG/PPW activation/deactivation request should include the same content as the RRC message LocationMeasurementIndication:

	Xiaomi [9]
	Proposal 4: In order to assist gNB to determine the pre-configuration MGs, LMF provides PRS configuration and /or recommended MG configuration to the gNB.

	Sony [11]
	Proposal 1: gNB provides the configuration of supported MG(s) for positioning latency improvements to UE / LMF.
Proposal 3: Define a timing relationship between LPP location information request and NRPPa on MG activation request.

	Lenovo [14]
	Proposal 8: LMF may align with the gNB on the preconfiguration of measurement gap (MGs). FFS DL-PRS configuration details in coordination with RAN3.

	InterDigital [17]
	Proposal 5: LMF can indicate to gNB information on the DL-PRS configuration provided to UE and the request for MG activation for Option 2 (LMF-initiated MG activation)

	Samsung [20]
	Proposal 2. RAN2 discuss whether MG preconfiguration at serving gNB is impacted only by LMF’s PRS information or can be determined by serving gNB itself.



Summary:
[bookmark: _Hlk92921417]-	In order to support positioning measurement gap pre-configuration, a LMF may need to provide assistance information to a gNB via NRPPa.
-	In order to support a gNB to configure positioning measurement gaps in a UE without UE request, a new or existing NRPPa message is needed. 
-	The positioning measurement gap pre-configuration and positioning measurement gap configuration may be the same or different NRPPa procedure. 
- 	In principle, a LMF may provide the parameter defining the positioning measurement gap configuration(s) directly to a gNB or may provide "assistance information" allowing a gNB to determine the positioning measurement gap configuration(s). 
-	The actual NRPPa message(s) design should be the responsibility of RAN3. However, RAN2 need to define the information which should be exchanged between LMF and gNB. 
-	The NRPPa message content may also depend on the conclusions/agreements made for the RRC and MAC message content.
-	The following general information content has been proposed:
-	DL-PRS configuration information/time-frequency characteristics (CATT, vivo, Huawei, Xiaomi, Lenovo, InterDigital)
-	Positioning measurement gap related capabilities (CATT)
-	Positioning QoS (vivo)
-	Recommended positioning measurement gap configuration; e.g., essentially the same content as the RRC measurement gap configuration or LocationMeasurementIndication message (Xiaomi, Huawei).

Proposals for discussion:

Proposal 6a:	The information that needs to be transferred between LMF and gNB to support the positioning measurement gap configuration and pre-configuration may include one or more of the following options:
-	DL-PRS configuration of the relevant TRPs
-	Positioning measurement gap capabilities of the UE
-	Positioning QoS
-	Explicit Positioning measurement gap configuration information (e.g., as defined in RRC GapConfig)
-	Positioning measurement gap configuration information as defined in RRC LocationMeasurementIndication message
FFS on other option(s).
FFS on which option(s) are needed.
FFS on whether different information content is needed for positioning measurement gap configuration and positioning measurement gap pre-configuration.

4.1.4	Stage 2 Procedure
	vivo [5]
	Proposal 12: Capture the above procedure of pre-configured MG to stage 2 spec.

	Huawei [7]
	Proposal 11: Adopt the stage2 procedure in Section 10 for PPW and MG preconfiguration
	Support NRPPa message for MG request for Immediate MT-LR, NI-LR and MO-LR without autonomous self location
	Support UL MAC CE for MG request for all types of LCS request



Proposals for discussion:

Proposal 7a:	Based on decisions and agreements made on Proposals 4-6, Rapporteur for Stage 2 running CR should take the TPs in [5] R2-2200326 and [7] R2-2200430 into account.

4.2	PRS Processing Window
4.2.1	(Pre-)configuration of PRS Processing Window
	CATT [4]
	Proposal 7: The PRS processing window configuration can be provided to UE via RRCReconfiguration message.
Proposal 8: RAN2 to agree that the PRS processing window is configured on per BWP level.
Proposal 9: RAN2 to confirm with RAN1 on the number of PRS processing window can be configurd per BWP before to discuss the detailed RRC and/or MAC CE format

	Huawei [7]
	Proposal8:  Configure PPW as PPW-config under servingCellConfig.

	Lenovo [14]
	Proposal 14: RAN2 to support the configuration of the processing via RRC and corresponding activation by DL MAC CE.

	Ericsson [15]
	Proposal 2 PRS Processing window is configured only by means of RRC.
Proposal 3 Extend MeasConfig and Add the proposed PRSProcessingWindow IE for PRS processing window configuration in TS38.331 as shown.
Proposal 4 Wait for RAN1 to decide on the Processing type, Band/CC-ID and Priority Indication from gNB to UE.

	Lenovo [17]
	Proposal 8: RAN2 confirms preconfiguring of prioritization window (with the parameters agreed by RAN1) in UE via RRC signalling
Proposal 10: Support gNB configuring the options for 2-priority states or 3-priority states in UE and providing the priority of DL-PRS to UE via RRC signalling

	ZTE [21]
	Proposal 2: From RAN2 point of view, RRC configuration+MAC CE activation is feasible for PRS processing window configuration.
Proposal 3: From RAN2 point of view, the pre-configuration for PRS processing window configuration is rather similar with pre-configured MG configuration: serving gNB configures multiple PRS processing windows, each of them associates with an ID. Then, a new DL MAC-CE is introduced to choose one ID to activate corresponding PRS processing window for UE.



Summary:
-	The signalling impacts of the "PRS Processing Window" feature are in principle similar to the positioning measurement gap (pre-)configuration procedure discussed in section 4.1 above:
-	Both require pre-configuration by the gNB.
-	Both can be requested by the LMF to activate.
-	Both can be activated by a DL MAC CE.
-	The differences between the "PRS Processing Window" feature and the positioning measurement gap (pre-)configuration procedure are mainly:
-	"PRS Processing Window" activation request can only be via LMF; but 
-	positioning measurement gap activation request can be either via LMF/gNB or via UE (UL MAC CE).
-	The PRS processing window configuration can be provided to UE via:
-	RRCReconfiguration (CATT)
[bookmark: _Hlk92926877]-	servingCellConfig (Huawei)
-	MeasConfig (Ericsson)
-	CATT proposes that the PRS processing window is configured on per BWP level. Huawei confirmed via email that, although Huawei's proposal is to configure the PRS processing window inside the servingCellConfig, it is basically also per BWP (since most of the DL/UL dedicated configuration related to physical channels in servingCellConifig are per BWP). Therefore, there are two options proposed: (a) PRS processing window is configured per BWP, and (b) configured using measConfig. 

Proposals for discussion:

Proposal 8a:	The PRS processing window configuration can be provided to the UE via RRCReconfiguration using one of the following options:
-	configured per BWP
-	included in MeasConfig
FFS on other option(s).

Proposal 8b:	Based on decisions and agreements made on Proposal 8a, Rapporteur for RRC running CR should take the TP in [15] R2-2201069 into account.

4.2.2	Activation/Deactivation of PRS Processing Window
	CATT [4]
	Proposal 10: If more than one PRS processing window can be configured per BWP, RAN2 to agree that:
-	A new PRS processing window activation/deactivation DL MAC CE is introduced to activate or deactivate the PRS processing window pre-configured;
-	The newly intrdocued PRS processing window activation/deactivation DL MAC CE provide the bitmap of the activation/deactivation status of each PRS processing window
Proposal 11: If only one PRS processing window can be configured per BWP, RAN2 to agree that the processing window is activated immediately after it is configured to UE.

	Huawei [7]
	Proposal 2: UL MAC CE can be used for MG/PPW activation/deactivation request.
Proposal 4: Trigger SR when there is no PUSCH and UL MAC CE for MG/PPW activation/deactivation request is triggered.
Proposal5: Priority of the UL MAC CE for MG/PPW activation/deactivation request is higher than BSR while lower than LBT failure MAC CE in LCP
Proposal7: R2 confirms that DL MAC CE can be supported for pre-configured MG/PPW activation/deactivation command.
Proposal 9: Capture PPW modelling in the MAC spec.
Proposal 10:	UE monitors PDCCH when the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running for the affected symbols in the PPW.

	InterDigital [17]
	Proposal 11: RAN2 confirms support for activation of a preconfigured processing window by gNB in UE via DL MAC CE



Summary:
-	According to RAN1 agreement, for PRS processing window configuration and indication, at least the following mechanism is supported:
-	RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.
- 	Note: There seems no RAN1 agreement yet for using DL MAC CE for PRS processing window deactivation.
-	As mentioned in section 4.2.1 above, there seems no RAN1 agreements on UL MAC CE for PRS processing window activation/deactivation. One company (Huawei) suggests that UL MAC CE can also be used for PRS processing window activation/deactivation analogous to positioning measurement gaps.

Proposals for discussion:

Proposal 9a:	A new DL MAC CE for PRS Processing Window activation and deactivation command is introduced.
Note, if this Proposal is agreed, RAN2 may need to send an LS to RAN1 confirming that DL MAC CE can also be used for PRS Processing Window deactivation. 
Proposal 9b:	The new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration. Other parameter are FFS.
Proposal 9c:	The UE behaviour related to the PRS Processing Window feature is captured in the MAC specification.
Proposal 9d:	RAN2 to discuss and decide, whether UL MAC CE can also be used for PRS processing window activation/deactivation. If agreed, RAN2 may need to send an LS to RAN1.
Proposal 9e:	Based on decisions and agreements made on Proposals 9a-d, Rapporteur for MAC running CR should take the TPs in [7] R2-2200430 into account.

4.2.3	UE Capability Aspects
	CATT [4]
	Proposal 13: The PRS processing window related capability need to be introduced in the LPPProvideCapability message for DL and Multi-RTT positioning method.



Summary:
-	PRS processing window related capabilities are needed. However, it is proposed to wait for further progress in RAN1/2 on this feature before discussing the capability details.

4.2.4	LMF Assistance Information / NRPPa Aspects
	CATT [4]
	Proposal 12: RAN2 to agree the PRS processing window configuration mechanism need to support the following functionaility and send a LS to indicate to RAN3:
-	LMF to transfer the UE’s positioning capability to the gNB;
-	LMF to transfer a full PRS configuration of the UE to the gNB

	Huawei [7]
	Proposal 1: For MG/PPW preconfiguration, LMF may assist gNBs to exchange the PRS configuration via a non-UE associated NRPPa message.
	It is up RAN3 to decide whether other methods can be considered.
	Send an reply LS to RAN3/RAN1.
Proposal6: NRPPa message for MG/PPW activation/deactivation request should include the same content as the RRC message LocationMeasurementIndication:

	InterDigital [17]
	[bookmark: _Hlk92931679]Proposal 9: LMF can send to gNB the priority assigned to DL-PRS via NRPPa signalling



Summary:
-	In order to support PRS Processing Windows, a LMF may need to provide assistance information to a gNB via NRPPa.
[bookmark: _Hlk92932545]-	In order to support PRS Processing Window activation, a new or existing NRPPa message is needed.  
- 	In principle, a LMF may provide the parameter defining the PRS Processing Window directly to a gNB or may provide "assistance information" allowing a gNB to determine the PRS Processing Windows. 
-	The actual NRPPa message(s) design should be the responsibility of RAN3. However, RAN2 need to define the information which should be exchanged between LMF and gNB. 
-	The NRPPa message content may also depend on the conclusions/agreements made for the RRC and MAC message content.
-	The following general information content has been proposed:
-	DL-PRS configuration information (CATT, Huawei)
-	PRS Processing Window related capabilities (CATT)
-		PRS Processing Window configuration information analogous to RRC LocationMeasurementIndication message (Huawei).
-	Priority assigned to DL-PRS (InterDigital)

Proposals for discussion:

Proposal 10a:	The information that needs to be transferred between LMF and gNB to support PRS Processing Windows may include one or more of the following options:
-	DL-PRS configuration of the relevant TRPs
-	PRS Processing Window capabilities of the UE
-	PRS Processing Window configuration information analogous to RRC LocationMeasurementIndication message
-	Priority assigned to DL-PRS
FFS on other option(s).
FFS on which option(s) are needed.

4.2.5	Stage 2 Procedure
	vivo [5]
	Proposal 19: The detail schemes for the pre-configured gap are also applied to the PRS processing window, e.g., pre-configuration, DL MAC CE activation.

	Huawei [7]
	Proposal 11: Adopt the stage2 procedure in Section 10 for PPW and MG preconfiguration
	Support NRPPa message for MG request for Immediate MT-LR, NI-LR and MO-LR without autonomous self location
	Support UL MAC CE for MG request for all types of LCS request



Proposals for discussion:

Proposal 11a:	Based on decisions and agreements made on Proposals 8-10, Rapporteur for Stage 2 running CR should take the TPs in [5] R2-2200326 and [7] R2-2200430 into account.

4.3	Other Prioritization of PRS Measurements
	ZTE [1]
	Proposal 2: Support UE to conduct DL PRS measurement based on a subset of DL PRS or a subset of pre-configured assistance data provided by ProvideAssistanceData message, where the subset of DL PRS or the subset of pre-configured assistance data can be indicated by RequestLocationInformation message.
Proposal 3: Support of associating a subset of DL PRS with an early location information report.

	Lenovo [14]
	Proposal 10: RAN2 to consider the prioritization in the context of latency reduction for the following:
•	Prioritization among DL-PRS to be measured (e.g. related AD/reporting configurations) 
•	Prioritization between reception of DL-PRS and other DL channel /signals
Proposal 11: Introduce explicit priority indications for assistance data. FFS the PRS resource granularity for the priority indications.
Proposal 12: RAN2 to support the configuration of explicit priority rules associated to the assistance data, measurements, positioning techniques, and associated reports. FFS on how to indicate the measurement priority and optionally associated response times.



Proposals for discussion:

Proposal 12a:	Company Proposals in section 4.3 should be discussed individually if time permits.

5.	Other
Early Location Information:
	ZTE [1]
	Proposal 4: Support UE to report more than one early location information reports before the final response.



Multiple QoS Class:
	OPPO [8]
	Proposal 2: RAN2 to agree that multiple QoS class is not needed to be introduced in LPP protocol.

	Samsung [18][19]
	Proposal 1. Introduce multiple QoS level information i.e., accuracy values to LPP location information request procedure when LMF receives the service request with multipleQoS class from LCS client.



Response Time Granularity:
	Samsung [10]
	Proposal 1: RAN2 to agree to extend “unit” fields in ResponseTime IE in LPP RequestLocationInformation to include “ten-milliseconds” and send LS to RAN1/RAN4 to share the agreement just for confirmation if needed.
Proposal 2: RAN2 to introduce the new capability for the support of ten-millisecond level response time in LPP ProvideCapabilities. FFS if the capability needs to be introduced per each positioning method or not.

	Lenovo [14]
	Proposal 1: Introduce additional finer time granular values and step sizes (e.g. 10ms or 100ms) for the responseTime IE, e.g., in range of ten-millisecond.
Proposal 2: RAN2 to discuss if new UE capabilities for granular response time values are required after finalizing the new values and step sizes of responseTime IE.
Proposal 13: RAN2 to support the dropping of low priority measurements that do not meet the required response time. The UE may explicitly indicate the dropped measurements or the LMF may implicitly infer the dropped measurements based on the provided measurement configuration.

	InterDigital [16]
	Proposal 2: Introduce additional “unit” field, unit-r17, supporting “ten-milliseconds” to indicate finer granularity for responseTime, ranging from 10ms to 1280 ms



CG-PUSCH:
	Sony [11]
	Proposal 4: Support CG-PUSCH for positioning where the PUSCH resource is used to carry the LPP measurement report.



Tx TEG:
	Ericsson [15]
	Proposal 5 UEAssistanceInformation message is extended to report UL SRS for positioning resource association with Tx TEG.
Proposal 6 txTEG-PeriodicalReporting is configured in SRS-Config IE to configure reporting of UL SRS for positioning resource association with Tx TEG .



Periodic/aperiodic/semi-persistent DL-PRS:
	InterDigital [17]
	Proposal 12:  Support selecting and configuring an MG enhancement approach (e.g. MG-less or preconfigured MG activation) based on the type of PRS configuration (i.e. periodic, aperiodic, semi-persistent) provided to UE



Proposals for discussion:

Proposal 13a:	Company Proposals in section 5 should be discussed individually if time permits.
	NOTE1:	"Response Time Granularity" is also included in RAN1 parameter list.
	NOTE2:	"Tx TEG" seems unrelated to latency improvements.
6.	Summary
Scheduled Location Time:
Proposal 1a:	Include a "Scheduled Location Time" with measurement time window in LPP CommonIEsRequestLocationInformation, defining the desired time when the location measurements or location estimate is to be obtained/valid.
Proposal 1b:	The time base for the scheduled location time T should support UTC Time, GNSS Time, LTE/NR Network Time, and Relative Time.
Proposal 1c:	The Measurement Time Window might be asymmetric – instead of being T-t to T+t, might be T-t1 to T+t2. 
Proposal 1d:	Include the capability to support scheduled location in each method-ProvideCapabilites message, where 'method' can be any of the LPP positioning methods. The capability should indicate the time base(s) supported for scheduling location measurements.
Proposal 1e:	The "response time" can be carried in the following messages:
- LPP capability request
- NRPPa positioning information request
- NRPPa positioning activation request
Proposal 1f:	Based on decisions and agreements made on Proposals 1a-1e, Rapporteur for LPP running CR should take the TP in [13] R2-2200962 into account.

Pre-configured Assistance Data:
Stage 2:
Proposal 2a: 	Decide on additional Stage 2 impacts after further progress and agreements on "pre-configured assistance data" has been made (e.g., Proposals 3 below). Rapporteur for Stage 2 running CR will update Stage 2 accordingly. 
Proposal 2b:	If "pre-configured assistance data" turns out to be functionally different compared to current Assistance Data Transfer mechanisms, a definition of "pre-configured assistance data" should be added to e.g., Stage 2.
Validity Conditions:
Proposal 3a: 	 Pre-configured assistance data can be associated with a "validity area".  FFS on details.
Proposal 3b: 	 Pre-configured assistance data can be associated with a "validity time".  FFS on details.
Proposal 3c: 	 Pre-configured assistance data can be explicitly modified or released. FFS on details.
Proposal 3d:		Pre-configured assistance data can consist of multiple instances, where each instance is applicable to a different area within the network. FFS on details.
Proposal 3e:	Based on agreements and further progress on Proposals 3a-3d, specific UE behaviour/procedures may need to be specified. FFS on details.

Measurement Gaps for Positioning:
RRC:
Proposal 4a:	The pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message. FFS whether an existing IE can be re-used for adding the pre-configured Measurement Gap Configurations for Positioning or whether a new IE should be introduced.
Proposal 4b:	The content of a pre-configured Measurement Gap for Positioning Configuration includes at least the existing measurement gap parameter and an ID. Other parameter are FFS.
Proposal 4c:	The existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE.
Proposal 4d:	Concurrent measurement gap can only be associated with only multiple pre-configured gaps for positioning, but there can be only one activated measurement gap at a time.
Proposal 4e:	Network-Controlled Small Gap is not supported for PRS measurement.

MAC:
Proposal 5a:	A new UL MAC CE for positioning measurement gap activation and deactivation request is introduced. 
Proposal 5b:	The new UL MAC CE for positioning measurement gap activation and deactivation request includes at least the ID of the pre-configured positioning measurement gap configuration for which the activation/deactivation is requested. Other parameter are FFS.
Proposal 5c:	A new DL MAC CE for positioning measurement gap activation and deactivation command is introduced. 
Note, if this Proposal is agreed, RAN2 may need to send an LS to RAN1 confirming that DL MAC CE can also be used for positioning measurement gap deactivation.
Proposal 5d:	The new DL MAC CE for positioning measurement gap activation and deactivation command includes at least the ID of the pre-configured positioning measurement gap configuration which has been configured/activated by the gNB. Other parameter are FFS.
Proposal 5e:	The Scheduling Request should be triggered when there is no PUSCH and UL MAC CE for positioning measurement gap activation/deactivation request is triggered.
Proposal 5f:	Based on decisions and agreements made on Proposals 5a-5e, Rapporteur for MAC running CR should take the TPs in [4] R2-2200304 and [7] R2-2200430 into account.

NRPPa:
Proposal 6a:	The information that needs to be transferred between LMF and gNB to support the positioning measurement gap configuration and pre-configuration may include one or more of the following options:
-	DL-PRS configuration of the relevant TRPs
-	Positioning measurement gap capabilities of the UE
-	Positioning QoS
-	Explicit Positioning measurement gap configuration information (e.g., as defined in RRC GapConfig)
-	Positioning measurement gap configuration information as defined in RRC LocationMeasurementIndication message
FFS on other option(s).
FFS on which option(s) are needed.
FFS on whether different information content is needed for positioning measurement gap configuration and positioning measurement gap pre-configuration.

Stage 2:
Proposal 7a:	Based on decisions and agreements made on Proposals 4-6, Rapporteur for Stage 2 running CR should take the TPs in [5] R2-2200326 and [7] R2-2200430 into account.

PRS Processing Window

RRC:
Proposal 8a:	The PRS processing window configuration can be provided to the UE via RRCReconfiguration using one of the following options:
-	configured per BWP
-	included in MeasConfig
FFS on other option(s).

Proposal 8b:	Based on decisions and agreements made on Proposal 8a, Rapporteur for RRC running CR should take the TP in [15] R2-2201069 into account.

MAC:

Proposal 9a:	A new DL MAC CE for PRS Processing Window activation and deactivation command is introduced. 
Note, if this Proposal is agreed, RAN2 may need to send an LS to RAN1 confirming that DL MAC CE can also be used for PRS Processing Window deactivation. 
Proposal 9b:	The new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration. Other parameter are FFS.
Proposal 9c:	The UE behaviour related to the PRS Processing Window feature is captured in the MAC specification.
Proposal 9d:	RAN2 to discuss and decide, whether UL MAC CE can also be used for PRS processing window activation/deactivation. If agreed, RAN2 may need to send an LS to RAN1.
Proposal 9e:	Based on decisions and agreements made on Proposals 9a-d, Rapporteur for MAC running CR should take the TPs in [7] R2-2200430 into account.

NRPPa:
Proposal 10a:	The information that needs to be transferred between LMF and gNB to support PRS Processing Windows may include one or more of the following options:
-	DL-PRS configuration of the relevant TRPs
-	PRS Processing Window capabilities of the UE
-	PRS Processing Window configuration information analogous to RRC LocationMeasurementIndication message
-	Priority assigned to DL-PRS
FFS on other option(s).
FFS on which option(s) are needed.

Stage 2:
Proposal 11a:	Based on decisions and agreements made on Proposals 8-10, Rapporteur for Stage 2 running CR should take the TPs in [5] R2-2200326 and [7] R2-2200430 into account.

Other:
Proposal 12a:	Company Proposals in section 4.3 should be discussed individually if time permits.
Proposal 13a:	Company Proposals in section 5 should be discussed individually if time permits.
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