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Introduction
At RAN1#109-e, sufficient progress was achieved on scenarios and requirements.
In this paper, we discuss the remaining issues of scenarios and requirements for NR SL positioning.

Discussion on definition of “out-of-coverage”
The debate over the definition of out-of-coverage (OOC) have been since the RAN-led SI FS_NR_pos_cov during Rel-17.
For example, there was an argument in [2] that the carrier-specific IC/OOC is not aligned with the understanding of IC/OOC that was widely used.
	So, it is obvious that TS 38.304 gives an definition of in/out-of-coverage in a carrier-specific manner, i.e., the UE may be in-coverage at carrier-1, while out-of-coverage at carrier-2.
However, when define in/out/partial coverage, it is apparently not appropriate to adopt a carrier-specific definition. As clarified in SA2 TS 23.287
NOTE 2:	When cross-carrier operation is supported, according to TS 36.331 [14] or TS 38.331 [15], a UE can be instructed by its serving cell to perform V2X communication over a different carrier frequency. The UE is still considered as "served by NR or E-UTRA" in this case.
It is apparently that when the UE is served by RAN in a cross-carrier manner, it can still benefit from network configuration on sidelink, so it should not be considered as out-of-coverage and thus adopting pre-configuration.
[bookmark: _Toc81306423]TS 38.304 provides the coverage definition in a carrier specific manner, which is not appropriate to be used to define in/out/partial coverage.



[bookmark: OLE_LINK2][bookmark: OLE_LINK1]As the outcome of the discussion of [93e-10-SL-Positioning-TR] [3] taking into account the input from [2], the change to TR 38.845 was approved by RAN.
	5.1		Network coverage
Three network coverage scenarios can be considered when at least two UEs are involved in positioning for V2X and public safety use cases. Taking the case of two UEs as an example, in-coverage scenario refers to the case where both UEs are inside the network according to TS 38.304 [8]. Partial coverage means that one UE remains inside the network coverage but the other UE is outside the network coverage. Out-of-coverage scenario refers to the case where both UEs are outside the network coverage according to TS 38.304 [8]. A UE may transition between in-coverage, partial coverage and out-of-coverage scenarios.
There are V2X and public safety use cases that require positioning when there is no network and no GNSS coverage.
Figures 5.1-1, 5.1-2, and 5.1-3 illustrate the in-coverage, partial coverage and out-of-coverage scenarios, respectively.
Editor’s note: FFS additional contents including a figure illustrating the three scenarios, the need for transitions between coverage states, the network coverage requirement of operation scenarios, etc.
[bookmark: _Ref531390502][bookmark: _Ref531390480][image: ]
Figure 5.1-1: In-coverage scenario

[image: ]
Figure 5.1-2: Partial coverage scenario

[image: ]
Figure 5.1-3: Out-of-coverage scenario



The understanding of such a change is to capture what is the most straightforward interpretation on the terminology “out of coverage” to the external readers in the RAN-led TR, as well as to emphasize the need to support ranging/SL positioning service for the case when there is no network/Uu connection at all, regardless of whether PC5 frequency is the same as potential network/Uu frequency.
However, over-emphasizing the need to support ranging/SL positioning without network coverage to the degree that even overturns the normative definition of the existing SL communication, or motivates a separate positioning coverage definition different from communication coverage definition is detrimental to the 3GPP RAN specifications, which should be thoroughly investigated.
The following is the definition of out-of-coverage in TS 38.304[4].
	If the UE detects at least one cell on the frequency which UE is configured to perform NR sidelink communication on fulfilling the S criterion in accordance with clause 8.2.1, it shall consider itself to be in-coverage for NR sidelink communication on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for NR sidelink communication on that frequency.



Observation 1: The intention in the RAN TR is to provide a straightforward interpretation on the terminology of “out of coverage”, which should not be considered as a motivation to change the normative definition of “out of coverage” used for SL communication in TS 38.304.

To harmonize both needs, we consider it worthwhile to clarify
OOC Type 1: SL frequency specific OOC refers to the case when UE does not detect a cell on the SL frequency, which is already specified in TS 38.304.
OOC Type 2: UE specific OOC refers to the case when there is no network coverage for the UE at all.
So that OOC Type 1 covers OOC Type 2, while Rel-18 SL positioning should allow the operation of ranging/SL positioning in OOC Type 2 without changing the definition of OOC Type 1 that is already normative in TS 38.304.
OOC Type 2: No network coverage at all
OOC Type 1: UE does not detect a cell on the SL frequency

Figure 1 The relationship between two types of OOC
Observation 2: It is beneficial to clarify that two types of OOC may exist during the discussion of the study.
OOC Type 1: SL frequency specific OOC refers to the case when UE does not detect a cell on the SL frequency, which is already specified in TS 38.304.
OOC Type 2: UE specific OOC refers to the case when there is no network coverage for the UE at all.
Note: OOC Type 1 covers OOC Type 2.
Based on the above discussion, we have the following proposal.
Proposal 1: RAN1 to clarify that the design of ranging/SL positioning should allow the operation without any network coverage, but not change the definition of OOC that is already normative in TS 38.304.
Note: The terminology of OOC follows the existing definition adopted by SL communication provided by TS 38.304.

Angle accuracy requirements
There is one remaining issue on the angle accuracy requirements for ranging.
	Agreement
For evaluations in Rel-18, ranging requirements for SL positioning are defined as:
· For a given use-case, the value of the distance requirement for ranging distance accuracy is same as the value identified for horizontal positioning accuracy for relative positioning. 
· The requirement on ranging direction accuracy is Y degrees for 90% of UEs.
· FFS: Exact definition of ranging direction accuracy, including value(s) of Y and reference direction



[bookmark: OLE_LINK3]Based on ranging service requirement from TS 22.261 [5] as shown in the Appendix, we think that 5 degrees should be a starting point for consideration.
Proposal 2: The angle accuracy requirement Y for ranging can be set to 5 degrees for 90% of UEs.

Latency requirements
There is one remaining issue on the latency requirements.
	Agreement
For Rel-18 studies on SL positioning, focus on positioning accuracy
· Note: End-to-end positioning latency is expected to satisfy a latency budget of X second(s).
· FFS: value of X



[bookmark: OLE_LINK4][bookmark: OLE_LINK5]By allowing for all four use cases of V2X, public safety, commercial, and IIoT, similar to handling the latency requirements for Rel-16, we think that 1 second should be a starting point for consideration. However, we would like to clarify that setting the latency budget for end-to-end positioning latency does not mean that evaluation for latency is expected in Rel-18 SI.
Proposal 3: The latency requirement X in the Note can be set to 1 second for V2X, public safety, commercial, and IIoT use cases.

Conclusion
In this contribution, we discussed the remaining issue of scenarios and requirements for sidelink positioning. Based on the discussion, we have the following observations and proposals.
Observation 1: The intention in the RAN TR is to provide a straightforward interpretation on the terminology of “out of coverage”, which should not be considered as a motivation to change the normative definition of “out of coverage” used for SL communication in TS 38.304.
[bookmark: _GoBack]Observation 2: It is beneficial to clarify that two types of OOC may exist during the discussion of the study.
OOC Type 1: SL frequency specific OOC refers to the case when UE does not detect a cell on the SL frequency, which is already specified in TS 38.304.
OOC Type 2: UE specific OOC refers to the case when there is no network coverage for the UE at all.
Note: OOC Type 1 covers OOC Type 2.
Proposal 1: RAN1 to clarify that the design of ranging/SL positioning should allow the operation without any network coverage, but not change the definition of OOC that is already normative in TS 38.304.
Note: The terminology of OOC follows the existing definition adopted by SL communication provided by TS 38.304.
Proposal 2: The angle accuracy requirement Y for ranging can be set to 5 degrees for 90% of UEs.
Proposal 3: The latency requirement X in the Note can be set to 1 second for V2X, public safety, commercial, and IIoT use cases.
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Appendix
The ranging service requirements specified in TS 22.261 [5].
	Ranging scenario
	Ranging Accuracy
(95 % confidence level)
	Availability
	Latency
	Effective ranging distance
	Coverage
	NLOS/LOS
	Relative UE velocity
	Ranging interval
	Number of concurrent ranging operation for a UE
	Number of concurrent ranging operation in an area

	
	Distance Accuracy
	Direction Accuracy
	
	
	
	
	
	
	
	
	

	Smart TV Remoter
	10cm up to 3 meter separation
	[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK48][bookmark: OLE_LINK47]±2° horizontal direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-60°) to (+60°);
±2° Elevation direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-45°) to (+45°)
	99 %
	50ms
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	-
	-

	Picture and video sharing based on Ranging results
	10cm
	2°
	99 %
	50ms
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	-
	-

	Distance based smart device control
	10cm
	-
	99 %
	100ms
	20m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	20
	-

	Smart Vehicle Key
	10 cm
	-
	99 %
	50ms
	30m
	IC/PC/OOC
	LOS
	Static/ Moving
(<2m/s)
	25ms
	-
	50UEs/
(104m2)

	Touchless Self-checkout Machine Control
	10cm
	-
	99%
	150ms
	1m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	100ms
	-
	=

	Hands Free Access
	10cm
	-
	99 %
	500ms
	10 m
	IC/PC/OOC
	LOS
	Static/ Moving
(1 m/s)
	50ms
	-
	20 UEs/3.14*100m2

	Smart Transportation Metro/Bus Validation
	10cm
	-
	99 %
	-
	2m
	IC/PC/OOC
	LOS
	Static/ Moving
(3km/h)
	50ms
	20
	100 in the area of 8 m2

	Ranging of UE’s in front of vending machine
	20cm
	10°
	-
	1s
	5m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	-
	10

	Finding Items in a supermarket
	50 cm
	5 degree
	95 %
	-
	100m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	250ms
	-
	100 UEs/
(3.14*104m2)

	distance based intelligent perception for public safety
	50cm
	-
	99 %
	-
	20m
	IC/PC/OOC
	LOS
	Static/ Moving
(<20km/h)
	-
	100
	-

	Long Distance Search
	20m
	5°
	99 %
	-
	100m-1km
	IC/PC/OOC
	LOS
	Static/ Moving
(up to 10m/s)
	5s
	-
	-

	Long range approximate location
	[10m]
	±[12.5°]
	99 %
	-
	500m
	IC/PC/OOC
	LOS
	Static/ Moving
(<10m/s)
	-
	1
	[50]UEs/
(104m2)
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