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Introduction
[bookmark: _GoBack]In RAN#91e, the new WI on positioning enhancement was approved and the updated WID (RP-210903) indicates the following objective regarding latency aspects [1]:
	· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]


In this paper, we discuss on UE Capability information enhancement regarding the low latency request and response of location information.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
As a result of the study on NR Positioning Enhancement [2], the target requirements for NR Positioning enhancements in Rel17 are defined as follows:
	In Rel-17 target positioning requirements for commercial use cases are defined as follows:
-	Horizontal position accuracy (< 1 m) for 90% of UEs
-	Vertical position accuracy (< 3 m) for 90% of UEs
-	End-to-end latency for position estimation of UE (< 100 ms)
-	Physical layer latency for position estimation of UE (< 10 ms)



According to the above requirements, the end-to-end procedures for position estimation should be able to take place within 100ms. However, the responseTime IE given by the LMF to restrict the time for that location information exchange has the minimum representable value of 1 sec which is too large to meet the Rel-17 latency requirement (i.e., 100msec). Regarding this problem, at the previous meeting RAN1 sent the LS to RAN2 [3] informing that it is beneficial to support a finer granularity for location response time to reduce latency and requesting RAN2 to check if it can be supported and design the signalling details if supported.
During the RAN2 #115-e meeting, RAN2 had made the agreement that we can signal a finer granularity for location response time and sent reply LS to RAN1 as below [4].
	From Reply LS on granularity of response time (R2-206919)

RAN2#115-e has discussed the issue of finer granularity for response time in LPP and reached the conclusion that RAN2 can signal the finer granularity. 



Regarding how to support the finer granularity for location response time, 4companies submitted the contributions including the discussion on this issue at the last meeting. And all the companies were supportive of extending the value of the “unit” field within the ResponseTime in TS37.355 to include the “ten-milliseconds” as in [5].
	ResponseTime ::= SEQUENCE {
	time								INTEGER (1..128),
	...,	
	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON
	]],
	[[	unit-r15				ENUMERATED { ten-seconds, ... , ten-milliseconds-r17 }	OPTIONAL		-- Need ON
	]]
}



On the other hand, at the last meeting, there was some concern about whether RAN2 can decide the granularity without RAN1/RAN4. However, considering that the Rel-17 end-to-end latency requirement is only 100ms, it seems quite straightforward for us to introduce ‘ten-milliseconds’ unit for responseTime. Thus, we would like to propose following:
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.
Assuming that the ten-millisecond level response time should be introduced, the following question will be how LMF can determine the value of the response time in a reasonable way. As commented in [6], during the response time, a UE has to do many kinds of operations (i.e., QoS analysis, measurement, measurement GAP handling, etc.), all of which should be considered by LMF in determining the response time. Also, the time required for the UE to perform all the related actions will depend on the UE capability.
Observation 1: The support of low latency response (e.g., ten-millisecond level response time) can depend on the UE capability.
 From these observation, it can be expected that LMF will need to get some UE capability information related to the support of the low latency response and refer to that information when it schedules the overall positioning procedures and/or determines the feasible response time. The expected flows can be illustrated as in the following figure.


Figure 1. Example of signalling flows with response time determination by LMF
However, from the current TS 37.355, there is no information indicating the UE capability regarding the low latency response in LPP Provide Capabilities message now. Therefore, there seems the need to introduce a new capability for the support of low latency response (e.g., support of ten-millisecond level response time).
 Regarding the details on how to implement this, we can have two possible options as below.
· Option 1: Introduce the UE capability parameters as common parameters applied to all positioning methods.
· Option 2: Introduce the UE capability parameters per each positioning method.
In case of option 1, the new capability parameter can be included in CommonIEsProvideCapabilities IE as below.
CommonIEsProvideCapabilities ::= SEQUENCE {
	...,
	[[
	segmentationInfo-r14			SegmentationInfo-r14			OPTIONAL,	-- Cond Segmentation
	lpp-message-segmentation-r14	BIT STRING { serverToTarget	(0),
												targetToServer	(1) }	OPTIONAL
	]] ,
	[[
		LowLatencyResponse-r17		ENUMERATED {supported}			OPTIONAL
	]]

}

As we can see from the above TP, option 1 will be the simplest way to implement this. However, depending on positioning methods, the support of low latency response can be different and ten-millisecond level response time might not make sense for some positioning methods. Thus, it also seems reasonable to introduce the new capability per positioning method in ProvideCapabilities IE for each positioning method as follow. 
(Here, only the example for ECID method is described for simplicity.)
ECID-ProvideCapabilities ::= SEQUENCE {
	ecid-MeasSupported	BIT STRING {	rsrpSup		(0),
										rsrqSup		(1),
										ueRxTxSup	(2),
										nrsrpSup-r14	(3),
										nrsrqSup-r14	(4)} (SIZE(1..8)),
	...,
	[[	ueRxTxSupTDD-r13					ENUMERATED { true }				OPTIONAL
	]],
	[[	periodicalReporting-r14				ENUMERATED { supported }		OPTIONAL,
		triggeredReporting-r14				ENUMERATED { supported }		OPTIONAL,
		idleStateForMeasurements-r14		ENUMERATED { required }			OPTIONAL
	]] ,
	[[	 
		LowLatencyResponse-r17				ENUMERATED {supported}			OPTIONAL
	]]

}
Thus, we would like to propose the following.
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. 
Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
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.
Observation 1: The support of low latency response (e.g., ten-millisecond level response time) can depend on the UE capability.
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. 
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