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In RAN# 88e meeting, a new SID on NR Positioning use cases was approved [1].
	This study item includes the following objectives for positioning use cases, requirements, and scenarios for the UE in in-coverage, partial coverage, and out-of-coverage as per the network coverage definition in the current specifications: 
1. Identify the positioning use cases and requirements prioritizing V2X and public safety use cases, based on the existing 3GPP work and input from industry fora.
1. Identify potential deployment and operation scenarios 
 
Note: Studying the feasibility of the identified requirements is not in the scope of this SI.
 
Note: The work in this SI shall take into account the outcomes and progresses of NR positioning study in both Rel-16 and Rel-17.

Note: Work plan
RAN#91: TR skeleton, initial input on Objective 1
RAN#92: Finalize Objective 1, initial input on Objective 2
RAN#93: Finalize Objective 2, approve the TR (SI target completion)



According to the work plan and progress, in this contribution, we present our views on the remaining issues for this SI.
V2X use case
Potential deployment and operation scenarios
TR 38.845 [2] considers the following aspects for the deployment/operation scenarios.
· Network coverage
· Radio link
· Position calculation entity
· UE types
· Spectrum aspects 
Among them, there are some remaining issues, which need to be solved and discussed further.
Network coverage
In this section, we present our views on the need for transitions between coverage states, the network coverage requirement of operation scenarios.
The motivation of the network coverage discussion is to consider the applicable scenarios for sidelink positioning enhancement. Transition between different coverage states may not necessarily be clarified explicitly in the TR, otherwise there would be too many details to capture. This discussion belongs to the WG level and can be discussed based on consensus. 
Proposal 1: 
· It is not necessary to discuss the transitions between coverage states in this stage.
For the requirement dependence on network coverage requirement achieving absolute positioning(e.g. latitude and longitude, potentially also elevation, or cartesian x,y,z) in the out-of-coverage scenario might be different from the UEs in the in-coverage areasince the requirement of absolute positioning is difficult to guarantee under these conditions. For relative positioning, such dependence is not justified since its performance is not directly related to coverage status. 
On the other hand, even for absolute positioning, it is inappropriate to discuss service requirement depency on network coverage since these requirements are mainly collected based on SA input and also from outside of 3GPP rather than from feasibility perspective. The explicit target of future specification work due to coverage can of course be considered based on WG consensus. 
Proposal 2: 
· It is not necessary to define different sets of requirement for relative positioning and absolute positioning for different coverage status.
Radio link
In this section, we present our views for the remaining FFS RAT independent positioning, Uu based solution with assistance of PC5 interface, PC5 based solution with assistance of Uu interface, etc.
We don’t see the connection between Rat-independent positioning and radio links. Proponents need to clarify their intention.
Hybrid solution has been captured as“it uses measurements on both Uu and PC5 interfaces”. Uu based solution with assistance of PC5 interface and PC5 based solution with assistance of Uu interface both belongs to the hybrid solution.  Further details can be left for the WG level.
UE types 
According to the WID of NR sidelink enhancement [8], in the justification part, it is observed that power saving has been treated as one of main motivations of this enhancement with the following descriptions.
	Power saving enables UEs with battery constraint to perform sidelink operations in a power efficient manner. Rel-16 NR sidelink is designed based on the assumption of “always-on” when UE operates sidelink, e.g., only focusing on UEs installed in vehicles with sufficient battery capacity. Solutions for power saving in Rel-17 are required for vulnerable road users (VRUs) in V2X use cases and for UEs in public safety and commercial use cases where power consumption in the UEs needs to be minimized.


Therefore, for different UE types in V2X use case, the battery capacity is different. For example, for the UE installed in a vehicle or a road side unit, the battery capacity is sufficient; while for the UE which is a device of vulnerable road user (VRU), the battery capacity is limited and power consumption for this kind of UE type needs to be minimized. Besides, power consumption of sidelink positioning requirements can be defined as, e.g., sidelink positioning for VRU type of devices should not impact the duration of VRU type of device by more than [5]% based on evaluation assumptions defined in Rel-17 study.
Proposal 3: 
· For different UE types in V2X use case, the battery capacity is different.
· for the UE installed in a vehicle or a road side unit, the battery capacity is unlimited.
· for the UE which is a device of VRU, the battery capacity is limited.
Proposal 4: 
· For V2X positioning, power consumption needs to be considered for UE type of VRU. Power consumption of sidelink positioning requirements can be defined as, e.g., sidelink positioning for VRU type of devices should not impact the duration of VRU type of device by more than [5]% based on evaluation assumptions defined in Rel-17 study.
Antenna topology
The current antenna configuration in TR37.885[5] for V2X is placed as option 2 shown below which is distributed antenna system. Besides, as the analysis in the 5GAA LS, the distributed antennas on the vehicle may affect the positioning performance and reduce the number of gNB/RSU.
	TR 37.885 6.1.4[5]
-	Option 2: Two panels are placed in the vehicle as follows and the antenna pattern for each location is given by Tables 6.1.4-10 and, 6.1.4-11. The antenna array configuration is given by Table 6.1.4-12.
-	For vehicle type 1, one panel at the front bumper and one panel at the rear bumper
-	For vehicle type 2, one panel at the front rooftop and one panel at the rear rooftop
-	For vehicle type 3, one panel at the front rooftop and one panel at the rear rooftop


In addition, the relative distance, synchronization error and Rx/Tx timing error of distributed antenna system should be considered since the distance of distribution antenna of vehicles cannot be negligible for the high accuracy requirement(e.g. <0.2m). 
Therefore, we propose 
Proposal 5: 
· Support the existing antenna configuration and panel distribution (that is option 2 for the vehicle) in TR 37.885 6.1.4 for V2X positioning.
[bookmark: Pro2]Public safety use case
Use cases and requirements
In previous RAN meeting, ‘1st responder’ has been captured in TR38.845 as the typical use case of public safety. Correspondingly, the main requirements are also captured including relative and absolute positioning accuracy, positioning availability, etc.  
In addition to these regular requirements, we think power consumption for positioning are also essential, since once the power of the first responder's equipment is insufficient, he cannot get in touch with the other group members, which leads to danger. Moreover, according to the WID of NR sidelink enhancement[9], in the justification part, it is observed that power saving enables UEs with battery constraint to perform sidelink operations in a power efficient manner, and solutions for power saving in Rel-17 are required for vulnerable road users (VRUs) in V2X use cases and for UEs in public safety and commercial use cases where power consumption in the UEs needs to be minimized. Furthermore, in section 6.15 in TS22.261 [3], energy efficiency requirements are summarized as below, especially for public satety users.
	The 5G access network shall support an energy saving mode with the following characteristics:
-	the energy saving mode can be activated/deactivated either manually or automatically;
-	service can be restricted to a group of users (e.g. public safety user, emergency callers).
NOTE:	When in energy saving mode the UE's and Access transmit power may be reduced or turned off (deep sleep mode), end-to-end latency and jitter may be increased with no impact on set of users or applications still allowed.
The 5G system shall support mechanisms to improve battery life for a UE over what is possible in EPS.
The 5G system shall optimize the battery consumption of a relay UE via which a UE is in indirect network connection mode.
The 5G system shall support UEs using small rechargeable and single coin cell batteries (e.g. considering impact on maximum pulse and continuous current).


Besides above captured power efficiency requirements, it is a reasonable assumption that the power consumption of positioning for first responders should be at the same level as the power consumption for typical idle mode operation which could lasts days in extreme cases. 
Therefore, we propose
Proposal 6: 
· For public safety positioning, power consumption needs to be considered.

Potential deployment and operation scenarios
For public safety use cases, which is related to the safety of the life and property of the public, it seems that spectrum of licensed band should be used. For example, as stated in Table 1 in TS 38.101-1, band n14 is used for public safety service and operated with both in-coverage scenarios and out-of-coverage scenarios. 
Table 1 V2X operating bands
	V2X Operating Band
	Sidelink (SL) Transmission operating band
	Sidelink (SL)  Reception operating band
	Duplex Mode
	Interface

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	
	

	n381
	2570 MHz
	-
	2620 MHz
	2570 MHz
	-
	2620 MHz
	HD
	PC5

	n47
	5855 MHz
	-
	5925 MHz
	5855 MHz
	-
	5925 MHz
	HD
	PC5

	n142
	788 MHz
	-
	798 MHz 
	788 MHz
	-
	798 MHz
	FDD
	PC5

	n793
	4400 MHz
	-
	5000 MHz
	4400 MHz
	-
	5000 MHz
	TDD
	PC5

	Note 1: When this band is used for V2X SL service, the band is exclusively used for NR V2X in particular regions.
Note 2: 	When this band is used for public safety service, the NR band is operated with both in-coverage scenarios and out-of-coverage scenarios.
Note 3:     NR V2X service is partially operated in this band with NR Uu.


In addition, similar to V2X use cases, we think the following network coverage should be considered for public safety use cases:
· Network in-coverage and outside Network coverage
· GNSS in-coverage and outside GNSS coverage
Furthermore, the following operation scenarios and related radio link are recommended for public safety positioning according to the following priority order (in descending order)
· PC5 interface (sidelink) based positioning
· Combination of PC5 interface (sidelink) and Uu-interface (downlink/uplink)
· Combination of PC5 interface (sidelink)/Uu-interface (downlink/uplink)and Rat-independent(e.g. GNSS)
Besides, regarding antenna topology, we think current UE antenna configuration for licensed band can be reused. For example, for band n14, the antenna configurations for 700MHz can be used which is captured in TR38.802[7] Table A.2.1-4 as shown below. 
	UE antenna model parameters
	Panel model 1: Mg = 1, Ng = 1, P = 2, dH = 0.5


Based on the discussion above, we propose
Proposal 7: 
· Support the following bands for public safety positioning
· PC5 interface (sidelink): licensed bands (e.g., n14) 
· Uu-interface (downlink/uplink)：licensed bands in FR1 and FR2
Proposal 8: 
· Support the following network coverage  for public safety positioning
· In-coverage, partial coverage, and out-of-coverage of network
· In-coverage, partial coverage, and out-of-coverage of  GNSS coverage
· Support the following operation scenarios according to the following priority order (in descending order)
· PC5 interface (sidelink) based positioning
· Combination of PC5 interface (sidelink) and Uu-interface (downlink/uplink)
· Combination of PC5 interface (sidelink)/Uu-interface (downlink/uplink) and Rat-independent(e.g. GNSS)
Proposal 9: 
· For public safety positioning, support reusing current UE antenna configuration for licensed band.
· E.g., for band n14, the UE antenna configurations for 700MHz in TR38.802 Table A.2.1-4 can be used.
	UE antenna model parameters
	Panel model 1: Mg = 1, Ng = 1, P = 2, dH = 0.5


Conclusion
In this contribution, we discuss positioning use cases and requirements of V2X, public safety with the following proposals:
Proposal 1: 
· It is not necessary to discuss the transitions between coverage states in this stage.
Proposal 2: 
· It is not necessary to define different sets of requirement for relative positioning and absolute positioning for different coverage status.
Proposal 3: 
· For different UE types in V2X use case, the battery capacity is different.
· for the UE installed in a vehicle or a road side unit, the battery capacity is unlimited.
· for the UE which is a device of VRU, the battery capacity is limited.
Proposal 4: 
· For V2X positioning, power consumption needs to be considered for UE type of VRU. Power consumption of sidelink positioning requirements can be defined as, e.g., sidelink positioning for VRU type of devices should not impact the duration of VRU type of device by more than [5]% based on evaluation assumptions defined in Rel-17 study.
Proposal 5: 
· Support the existing antenna configuration and panel distribution (that is option 2 for the vehicle) in TR 37.885 6.1.4 for V2X positioning.
Proposal 6: 
· For public safety positioning, power consumption needs to be considered.
Proposal 7: 
· Support the following bands for public safety positioning
· PC5 interface (sidelink): licensed bands (e.g., n14) 
· Uu-interface (downlink/uplink)：licensed bands in FR1 and FR2
Proposal 8: 
· Support the following network coverage  for public safety positioning
· In-coverage, partial coverage, and out-of-coverage of network
· In-coverage, partial coverage, and out-of-coverage of  GNSS coverage
· Support the following operation scenarios according to the following priority order (in descending order)
· PC5 interface (sidelink) based positioning
· Combination of PC5 interface (sidelink) and Uu-interface (downlink/uplink)
· Combination of PC5 interface (sidelink)/Uu-interface (downlink/uplink) and Rat-independent(e.g. GNSS)
Proposal 9: 
· For public safety positioning, support reusing current UE antenna configuration for licensed band.
· E.g., for band n14, the UE antenna configurations for 700MHz in TR38.802 Table A.2.1-4 can be used.
	UE antenna model parameters
	Panel model 1: Mg = 1, Ng = 1, P = 2, dH = 0.5
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