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1	Introduction
One of the agenda Items for release 17 is to reduce latency for positioning procedures. 
· Latency reduction related to the reporting and request of positioning assistance data (e.g., via location scheduling in advance of the time of when the location is needed) [RAN2]

[bookmark: _Ref178064866]In this paper, we discuss how Time T can be utilized in positioning procedure and also discuss the need of QoS for positioning in RAN. Further, we discuss the need of capability storage for latency reduction in location procedure.
2	Discussion
2.1 QoS Need
RAN2 need to discuss is how to utilize the information that UE/LCS Client provides with regards to the wanted positioning Time; i.e the scheduled location time T especially for deferred location procedures such as deferred MT-LR periodic event and MO-LR procedures. One way to utilize this information would be to feed time information to RAN node which then can take the inputs for scheduling, providing UL grants. However, just the timing input may not be adequate for gNB as the important aspects of the scheduler and grant allocator is to allocate the resources in order to meet QoS. Hence, LMF should also provide QoS of positioning in terms of latency /accuracy or generic QoS for Positioning which can be useful for gNB to prioritize the resources among several users. In IIOT scenario, there can be several devices wanting to be positioned at same time “T” because of some synchronized events. Not all devices would require the same or high accuracy or/and low latency. This information would provide guidance to gNB on how to allocate UL grants (reserve resources). Considering an example where multiple UEs are supposed to provide their measurement result at the same time; then the QoS need can enable the gNB to prioritize the resource in case of resource scarcity.
Irrespective of IIOT scenario, in other communication use cases also gNB basically takes QoS into account for scheduling and resource allocation purposes. QoS and Radio condition are the most essential thing that a scheduler considers. Hence, having a QoS info into account would lead to efficient resource allocation.
[bookmark: _Toc71565394]In Factory/IIOT scenario because of some synchronized event requirement several devices may need to be Positioned at the same time. Besides in other scenarios also having QoS for positioning information would enable efficient resource allocation.


Fig 1: UE LCS client provides Time T and QoS; LMF provides to gNB the same info




Fig 2:	gNB Allocates UL grant periodicity dependent upon the QoS latency (short or large periodicity)



[bookmark: _Toc71576109]Time T and Positioning QoS information is provided to gNB for resource allocation and prioritizations.

The QoS for Positioning latency can be categorized into no delay, low delay and delay tolerant [TS 23.273]. The QoS for accuracy can also be broadly categorized for simplicity into low, medium and high. This classification can help gNB whether to allocate large UL grant or small UL grant.
RAN2 may liase with SA2 and RAN3 if such granularity of QoS for latency (no delay, low delay and delay tolerant) and accuracy (low, medium, high) can be used in RAN for grant allocation and for scheduling priority purposes.
[bookmark: _Toc71576110]Liase with RAN3 for QoS Positioning latency and accuracy info input from LMF to gNB in NRPPa as specified in R2-2105973.

2.2 Capability Storage
SA2 have been discussing the capability storage in general. For IIOT and for deferred procedure also, we see the need of storing capability securely in core network (AMF). This would speed up deferred location procedure. One thing that may need to be discussed in RAN2 is that how will LMF retrieve the capability and store it in AMF. It is possible that LMF requests multiple RequestCapability IEs and obtains the capabilities and store it. 
RequestCapabilities-r9-IEs ::= SEQUENCE {
	commonIEsRequestCapabilities		CommonIEsRequestCapabilities		OPTIONAL,	-- Need ON
	a-gnss-RequestCapabilities			A-GNSS-RequestCapabilities			OPTIONAL,	-- Need ON
	otdoa-RequestCapabilities			OTDOA-RequestCapabilities			OPTIONAL,	-- Need ON
	ecid-RequestCapabilities			ECID-RequestCapabilities			OPTIONAL,	-- Need ON
	epdu-RequestCapabilities			EPDU-Sequence						OPTIONAL,	-- Need ON
	...,
	[[	sensor-RequestCapabilities-r13	Sensor-RequestCapabilities-r13		OPTIONAL,	-- Need ON
		tbs-RequestCapabilities-r13		TBS-RequestCapabilities-r13			OPTIONAL,	-- Need ON
		wlan-RequestCapabilities-r13	WLAN-RequestCapabilities-r13		OPTIONAL,	-- Need ON
		bt-RequestCapabilities-r13		BT-RequestCapabilities-r13			OPTIONAL	-- Need ON
	]],
	[[	nr-ECID-RequestCapabilities-r16	NR-ECID-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-Multi-RTT-RequestCapabilities-r16
										NR-Multi-RTT-RequestCapabilities-r16	
																			OPTIONAL,	-- Need ON
		nr-DL-AoD-RequestCapabilities-r16	
										NR-DL-AoD-RequestCapabilities-r16	OPTIONAL,	-- Need ON
		nr-DL-TDOA-RequestCapabilities-r16
										NR-DL-TDOA-RequestCapabilities-r16	OPTIONAL,	-- Need ON
		nr-UL-RequestCapabilities-r16	NR-UL-RequestCapabilities-r16		OPTIONAL	-- Need ON
	]]
}


Alternatively, there can be one message defined like in NR UE capability Info which then allows UE to provide all its capabilities. A simplified structure could be as below..
UEPositioningCapabilities ::= SEQUENCE {

	UEPosCapRatDependent-r17 BIT STRING {ecid (0), multi-rtt(1), dl-AoD(3), ul-AoA(4), dl-TDOA(5), 											 ul-TDOA (6) } 		(SIZE(1..32)),

	UEPosCapRatInDependent-r17 BIT STRING {a-gnss(0), gnss-rtk(1), bt(2), wifi(3), motionSensor(4), 										   bps(5)} 	(SIZE(1..16)),

	UEPRS-Capability-r17  			NR-DL-PRS-Capability-r16

}

[bookmark: _Toc71576111]RAN2 to discuss capability structure and signalling for capability retrieval and storage in AMF.


Conclusion
In the previous sections we made the following observations: 
Observation 1	In Factory/IIOT scenario because of some synchronized event requirement several devices may need to be Positioned at the same time. Besides in other scenarios also having QoS for positioning information would enable efficient resource allocation.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Time T and Positioning QoS information is provided to gNB for resource allocation and prioritizations.
Proposal 2	Liase with RAN3 for QoS Positioning latency and accuracy info input from LMF to gNB in NRPPa as specified in R2-2105973.
Proposal 3	RAN2 to discuss capability structure and signalling for capability retrieval and storage in AMF.
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