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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we will provide our view on the remaining issues of measurements, including
· Finalizing UL RTOA measurement
· gNB search window configuration
· Measurement reporting latency

[bookmark: _Ref129681832]Finalizing UL RTOA
RAN1 sends the LS [1] to RAN3 to evaluate the agreement made in RAN1 with respect to the RTOA reference time, and let RAN3 evaluate the feasibility and provide feedback on whether they plan to capture that definition in RAN3 spec.
The following is the TP to RAN1 specification if RAN3 decide that the definition is feasible and that RAN3 are not planning to capture the definition in RAN3 specification.
Proposal 1: In case RAN3 decide that the RTOA reference time definition is feasible and that RAN3 are not planning to capture the definition in RAN3 specification, endorse the following TP to TS 38.215.
===================== Unchanged parts omitted ======================
2	References
===================== Unchanged parts omitted ======================
[xx] 	3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)"
===================== Unchanged parts omitted ======================
5.2.2	UL Relative Time of Arrival (TUL-RTOA)

	Definition
	[The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in positioning node j, relative to the RTOA Reference Timeconfigurable reference time.]

The UL RTOA reference time is defined as , where
-	 is the nominal beginning time of SFN 0 provided by [yy] [xx, TS 38.455]
-	, where  and  are the system frame number and the subframe number of the SRS, respectively.

Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.

The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



===================== Unchanged parts omitted ======================

gNB search window
Similar to DL PRS reception at UE side where there is nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty along with the nr-DL-PRS-SFN0-Offset for UE to form the PRS search window, TRPs also need a search window information to receive SRS.
In LTE, the following information is provided in SLmAP [2] and the corresponding RAN4 specification [3]
	Search Window Parameters
	O
	
	
	

	>Expected Propagation Delay
	O
	
	INTEGER 
(1..1200,…)

	UL RTOA expected propagation delay as defined in TS 36.111 [9].

	>Delay Uncertainty
	O
	
	INTEGER 
(1..100,…)

	The uncertainty of the propagation delay.
Mapping is included in TS 36.111 [9].



	The E-SMLC may provide search window information to the LMU via the SLmAP [5], which may be used by the LMU for configuring its receiver for performing UL RTOA measurements. The search window parameters include: 
-	expected propagation delay T (center of the search window), and 
-	delay uncertainty ∆ (half width of the search window);
which together define the search window [T-∆;T+∆] centered at time T, and where ∆ may be a timing advance measurement for serving cell.



A similar approach can be used for TRP to receive SRS. Note that this is applicable for all positioning methods that use SRS.
The range of expected delay may take the same range as UL RTOA measurement, i.e. +/- 500us, and the expected delay uncertainty may take the same range as expected RSTD uncertainty, i.e. 32us.
Proposal 2: Introduce the following new parameters to the higher layer parameter list.
	NR_pos-Core
	NR UL Measurement Report Configuration
	　
	　
	FFS in RAN3 WG
	Expected Propagation Delay
	Expected Propagation Delay
	New
	　
	For providing an indication of when the SRS is expected to arrive in time at the gNB relative to the UL-RTOA reference time.
	+/- 500us

Detailed granularity: FFS in RAN4 WG
	
	
	
	NRPPa 38.455
	Similar to expected propagation delay in SLmAP.

	NR_pos-Core
	NR UL Measurement Report Configuration
	
	
	FFS in RAN3 WG
	Delay Uncertainty
	Delay Uncertainty
	New
	
	For providing an indication of when the SRS is expected to arrive in time at the gNB with uncertainty (search window).
	Maximum 32us

Detailed granularity: FFS in RAN4 WG
	
	
	
	NRPPa 38.455
	Similar to delay uncertainty in SLmAP.



Positioning latency
During the Rel-16 positioning study item, it was agreed and captured in the TR that the end-to-end latency should target less than 1s, as shown in [4].
	As a starting point for commercial use cases, the following requirements are considered as performance targets for RAT dependent solutions, which are subject to further analysis in terms of performance/ complexity tradeoffs of NR positioning radio-layer solutions:
-	Horizontal positioning error < 3m for 80% of UEs in indoor deployment scenarios
-	Vertical positioning error < 3m for 80% of UEs in indoor deployment scenarios
-	Horizontal positioning error < 10m for 80% of UEs in outdoor deployments scenarios 
-	Vertical positioning error < 3m for 80% of UEs in outdoor deployment scenarios
-	End to end latency < 1s
-	Notes:
-	This does not eliminate more or less demanding commercial use cases.
-	For commercial use cases, indoor deployment means indoor deployed UEs and gNBs.
-	For commercial use cases, outdoor deployment means outdoor deployed UEs and gNBs.
Note: It is understood that no single positioning technology has to meet all the requirements for every scenario.



To enable this, UE measurement report should be within 1s upon receiving the RequestLocationInformation message from LMF and gNB measurement report should also be within 1s upon receiving MEASUREMENT REQUEST message from LMF.
Currently, the LPP provided the following timing requirement with the smallest latency being 1s. For NRPPa, there is no response time defined yet as, similar to LTE, the number of SRS measurement occasions for an LMU to provide a reliable result is implicitly dependent on the SRS characteristics. 
· LPP [5]
ResponseTime ::= SEQUENCE {
	time								INTEGER (1..128),
	...,	
	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON
	]],
	[[	unit-r15				ENUMERATED { ten-seconds, ... }	OPTIONAL		-- Need ON
	]]
}


	responseTime
-	time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).
-	responseTimeEarlyFix indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFix IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the time IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFix IE. A server should set the responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the responseTimeEarlyFix IE if its value is not less than that for the time IE.
-	unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.



· LMU requirements [3]
	
The LMU shall be able to perform and report a UE's UL RTOA measurements, based in its SRS transmissions, within ms as given below:

,

-	where  is the SRS periodicity in ms, according to the srsConfiguration IE received by the LMU from the E-SMLC via SLmAP [5];

-	 is the number of SRS measurement occasions (depends on the applicable bandwidth);
-	n is the number of requested UL RTOA measurements per carrier;
-	N is the minimum number of UL RTOA measurements per uplink carrier frequency for different UEs that can be measured in parallel, and

-	=50 ms is a margin to account e.g. for the time necessary for sampling and processing.



Observation 1: The shortest latency for LPP is 1s in the current LPP specification and there is no latency defined yet for NRPPa.
Therefore, in order to meet the target latency requirement for Rel-16, we propose to address the latency aspects, by allowing smaller value of requested response time in the respective measurement request message.
Proposal 3: Add (new) requested response time in the measurement request message, e.g., RequestLocationInformation in LPP and MEASUREMENT REQUEST in NRPPa.
· The minimum time is 100ms.
· Send an LS to RAN2 and RAN3.
· Note: Network ensures that the normal report latency is complied with latency requirements defined in RAN4 to meet the performance requirement.

Conclusions
In this contribution, we have the following proposals.
Observation 1: The shortest latency for LPP is 1s in the current LPP specification and there is no latency defined yet for NRPPa.
Proposal 1: In case RAN3 decide that the RTOA reference time definition is feasible and that RAN3 are not planning to capture the definition in RAN3 specification, endorse the following TP to TS 38.215.
===================== Unchanged parts omitted ======================
2	References
===================== Unchanged parts omitted ======================
[xx] 	3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)"
===================== Unchanged parts omitted ======================
5.2.2	UL Relative Time of Arrival (TUL-RTOA)

	Definition
	[The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in positioning node j, relative to the RTOA Reference Timeconfigurable reference time.]

The UL RTOA reference time is defined as , where
-	 is the nominal beginning time of SFN 0 provided by [yy] [xx, TS 38.455]
-	, where  and  are the system frame number and the subframe number of the SRS, respectively.

Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.

The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



===================== Unchanged parts omitted ======================
Proposal 2: Introduce the following new parameters to the higher layer parameter list.
	NR_pos-Core
	NR UL Measurement Report Configuration
	　
	　
	FFS in RAN3 WG
	Expected Propagation Delay
	Expected Propagation Delay
	New
	　
	For providing an indication of when the SRS is expected to arrive in time at the gNB relative to the UL-RTOA reference time.
	+/- 500us

Detailed granularity: FFS in RAN4 WG
	
	
	
	NRPPa 38.455
	Similar to expected propagation delay in SLmAP.

	NR_pos-Core
	NR UL Measurement Report Configuration
	
	
	FFS in RAN3 WG
	Delay Uncertainty
	Delay Uncertainty
	New
	
	For providing an indication of when the SRS is expected to arrive in time at the gNB with uncertainty (search window).
	Maximum 32us

Detailed granularity: FFS in RAN4 WG
	
	
	
	NRPPa 38.455
	Similar to delay uncertainty in SLmAP.


Proposal 3: Add (new) requested response time in the measurement request message, e.g., RequestLocationInformation in LPP and MEASUREMENT REQUEST in NRPPa.
· The minimum time is 100ms.
· Send an LS to RAN2 and RAN3.
· Note: Network ensures that the normal report latency is complied with latency requirements defined in RAN4 to meet the performance requirement.
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