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Introduction
This contribution discusses Rel-17 NR positioning enhancements specifically in physical layer latency reduction for NR positioning.
Physical layer latency reduction 
M-sample PRS processing
For latency reduction, reduced number of samples was discussed and following agreements were made in the previous meetings [1][2]. 
	Agreement (in 106bis-e):
For the PRS processing sample number M, at least M = 1 is supported.

Agreement (in 106-e):
Subject to UE capability, support LMF to explicitly request UE to report the measurement with either M-sample or 4-sample, if RAN4 has supported M-sample measurement.
· FFS signalling details.


From RAN1’s point of view, the remaining issue is how to design signalling details. Even though RAN3 has the responsibility for decision, we believe providing RAN1’s preference would be helpful for their decision. Currently, there are only two types of measurement request information elements such as common IEs and positioning method-specific IEs. The information for distinguishing use case could be included at least in one of them. An example is shown as below: 

Example 1) In positioning method-specific IEs:
	-- ASN1START

NR-DL-TDOA-RequestLocationInformation-r16 ::= SEQUENCE {
	nr-DL-PRS-RstdMeasurementInfoRequest-r16	ENUMERATED { true }				OPTIONAL,-- Need ON
	nr-RequestedMeasurements-r16		BIT STRING { prsrsrpReq (0) } (SIZE(1..8)),
	nr-AssistanceAvailability-r16		BOOLEAN,
	nr-DL-TDOA-ReportConfig-r16		NR-DL-TDOA-ReportConfig-r16		OPTIONAL, -- Need ON
	additionalPaths-r16			ENUMERATED { requested }		OPTIONAL, -- Need ON
reducedsample-r17			INTEGER     (1..4)	                           OPTIONAL, -- Need ON
	...
}



Example 2) In common IEs:
	CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria        OPTIONAL,	-- Need ON
	additionalInformation		              AdditionalInformation		OPTIONAL,	-- Need ON
	qos				QoS			OPTIONAL,	-- Need ON
	environment				Environment			OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes	OPTIONAL,	-- Need ON
	velocityTypes			VelocityTypes		OPTIONAL,	-- Need ON
reducedsample-r17			INTEGER     (1..4)	              OPTIONAL, -- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]]
}




Proposal #1: 
· For request location information, introduce a parameter for distinguishing between a specific case (e.g. 1<=M<4 sample(s)) and the normal case (e.g. 4 samples) which is accompanied in request location information. The parameter can be included in the following IEs: 
· Common IEs for request location information (e.g. CommonIEsRequestLocationInformation)
· Positioning method specific IEs (e.g. NR-DL-TDOA-ProvideLocationInformation, NR-DL-AoD-ProvideLocationInformation, NR-Multi-RTT-ProvideLocationInformation, etc.)

PRS processing window and priority indication
Regarding PRS processing window, the following agreement was made in the previous meeting [3]: 
	Agreement(in 107-e)
At least the following parameters for PRS processing window from the gNB to the UE are supported.
· Starting slot
· Periodicity
· Duration/length
· Cell and SCS information associated with the above parameters
Discuss during the maintenance phase on the necessity of other parameters including but not limited to
· Processing type (associated with the corresponding UE capability 1A/1B/2)
· Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied
· The above cell and SCS information to determine where/when the PRS processing window is applied
Note: Indication of processing type does not suggest UE indication of multiple capabilities among (1A/1B/2) is already supported, which is a separate discussion.
Note: Some of the parameters above may not be mandatory for a PRS processing window


In case of the PRS Processing Window (PPW), the biggest difference between the MG (e.g. measurement gap) and PPW is whether other DL signals/channels can be transmitted or not. Regarding details of configuration for PPW, considering the lack of time, we think following the way of configuration for MG seems quite desirable when there is no crucial reason to use different way from MG configuration. If it is considered, RAN1 only needs to discuss which parameters that are already used for MG configuration are used for PPW configuration. 
Observation #1: 
· The biggest difference between the MG (e.g. measurement gap) and PRS Processing Window is whether other DL signals/channels can be transmitted or not
· There is no crucial reason to use different way from MG configuration for PRS Processing Window.
Proposal #2: 
· Regarding details of configuration for PPW, RAN1 should consider/adopt reusing the way of configuration for MG (e.g. parameters for MG configuration). 
If RAN1 supports reusing the parameter for MG configuration to PPW configuration, regarding ‘starting slot’, we think it needs to be changed into ‘starting subframe’ like a ‘gap offset’ in MG configuration because the basic unit of resource time offset between two repeated instances of a DL-PRS Resource is ‘slot’. That is, if UE needs to measure 4-samples (e.g. resources) for satisfying measurement requirements, the configured PPW by using slot offset cannot deal with the case. Considering the fact, starting offset of PRS processing window should be larger the unit of ‘slot’ and the offset should be configured ‘per subframe’. Furthermore, RAN1 also should consider timing advance to guarantee RF retuning time in the consideration that PPW starts at the time as SMTC window like as mgta for MG configuration.
Proposal #3: 
· If RAN1 supports reusing the parameter for MG configuration to PPW configuration, the followings should be considered:
· ‘Start subframe’ instead of ‘starting slot’ for PRS Processing Window configuration.
· ‘Timing advance’ to guarantee RF retuning time in the consideration that PPW starts at the time as SMTC window like as mgta for MG configuration.
Conclusion
In this contribution, we have discussed physical layer latency reduction for DL-positioning in Rel-17, and our proposals are summarized below. 

M-sample PRS processing
Proposal #1: 
· For request location information, introduce a parameter for distinguishing between a specific case (e.g. 1<=M<4 sample(s)) and the normal case (e.g. 4 samples) which is accompanied in request location information. The parameter can be included in the following IEs: 
· Common IEs for request location information (e.g. CommonIEsRequestLocationInformation)
· Positioning method specific IEs (e.g. NR-DL-TDOA-ProvideLocationInformation, NR-DL-AoD-ProvideLocationInformation, NR-Multi-RTT-ProvideLocationInformation, etc.)

PRS processing window and priority indication
Observation #1: 
· [bookmark: _GoBack]The biggest difference between the MG (e.g. measurement gap) and PRS Processing Window is whether other DL signals/channels can be transmitted or not
· There is no crucial reason to use different way from MG configuration for PRS Processing Window.
Proposal #2: 
· Regarding details of configuration for PPW, RAN1 should consider/adopt reusing the way of configuration for MG (e.g. parameters for MG configuration). 
Proposal #3: 
· If RAN1 supports reusing the parameter for MG configuration to PPW configuration, the followings should be considered:
· ‘Start subframe’ instead of ‘starting slot’ for PRS Processing Window configuration.
· ‘Timing advance’ to guarantee RF retuning time in the consideration that PPW starts at the time as SMTC window like as mgta for MG configuration.
· .
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