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Introduction

In this contribution, we will address the following open issues for SLPP:

The SL-PRS transmission characteristic provided by SLPP layer to MAC layer

The reference direction configuration for SL-AOA
Scheduled location time capability

Discussion
The SL-PRS transmission characteristic provided by SLPP layer to MAC layer

According to the latest 23.586, priority level and delay budget are introduced in the Ranging/SL Positioning QoS parameter:
	23.586
5.7.2
Handling of Ranging/SL Positioning QoS

Ranging/SL Positioning QoS requirement may be provided in the Ranging/SL Positioning service request generated at the application layer, and is provided from the application layer to the Ranging/SL Positioning layer. Ranging/SL Positioning QoS requirement may be included in the Ranging/SL Positioning Service request from SL Positioning Client UE.
The Ranging/SL Positioning layer maps the Ranging/SL Positioning QoS requirement to the Ranging/SL Positioning QoS parameters and provides the Ranging/SL Positioning QoS parameters to the AS layer. If there is no received Ranging/SL Positioning QoS requirement from the application layer, the Ranging/SL Positioning layer determines the Ranging/SL Positioning QoS parameters based on the Ranging/SL positioning Policy/parameters as configured in the clause of 5.1.
Ranging/SL Positioning QoS information contains attributes defined in clause 4.1b of TS 23.273 [8] with the following additions:

-
The accuracy attribute also includes 

-
the relative horizontal accuracy, and the relative vertical accuracy for relative positioning;

-
the distance accuracy and direction accuracy for Ranging.
-
Range, which indicates the applicability of the QoS attributes in the Ranging/SL Positioning operation over PC5.

-
Priority level.

-
Delay Budget.




And in the SLPP procedure, the QoS info is included in the RequestLocationInformation message.
For SLPP layer, when SLPP layers trigger lower layer to transmit SL-PRS, it should provide characteristics relating to the SL-PRS transmission. In our view, at least the following information is needed to be provided to lower layer:
SL-PRS transmission interval for periodic SL-PRS transmission
SL-PRS bandwidth requirement
SL-PRS priority level
Remaining delay budget of SL-PRS tranmission.
 At least the following characteristics of SL-PRS should be provided from SLPP to lower layer when triggering lower layer to transmit SL-PRS: 
SL-PRS transmission interval for periodic SL-PRS transmission
SL-PRS bandwidth requirement for SL-PRS transmission
SL-PRS priority
Remaining delay budget of SL-PRS tranmission.
For SL-PRS priority level determination, in case multiple positioning sessions are in parallel in UE, SLPP needs to decide how many SL-PRS transmission are triggered for MAC to transmit. In some cases, the multiple SL positioning sessions can share the same SL-PRS transmission, but it doesn’t mean that same positioning method has to be chosen for the parallel positioning sessions. In this case, the SL-PRS priority/remaining delay budget is the highest SL-PRS priority/lowest remaining delay budget of SL positioning sessions mapping to the SL-PRS.

 Multiple SL positioning sessions can be mapped to the same SL-PRS transmission, the SL-PRS priority/remaining delay budget is the highest SL-PRS priority/lowest remaining delay budget of SL positioning sessions mapping to the SL-PRS. 
TP for P1 and P2:
	5.x
Triggering lower layers to transmit SL-PRS
The SLPP layer determines whether and when to trigger lower layers to transmit SL-PRS in response to SLPP session requirement. Mutiple SLPP sessions can trigger the same SL-PRS transmission(s). In this case, the SL-PRS priority/remaining delay budget is determined by the highest priority level/lowest remaining delay budget provided in ranging/SL positioning QoS associated with these SLPP sessions. When triggering lower layers to transmit SL-PRS, the following parameters related to the transmission of SL-PRS can be provided:

-  Required bandwith;

-  Periodicity of SL-PRS transmission;

-  SL-PRS priority;

-  Remaining delay budget;


The reference direction configuration for SL-AOA
According to 38.215, azimuth angle and vertical angle is defined with respect to a referece direction, which can either be in GCS or in LCS.
	TS38.215
5.1.39
Sidelink angle of arrival (SL AoA)
Definition

The SL angle of arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:

-
In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction

-
In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901 [15].

The SL-AoA is determined at the receiving UE’s antenna(s) for a SL channel corresponding to the transmitting UE.

Applicable for
RRC_CONNECTED,

RRC_IDLE



Similarly, in Uu positioning, for UL-AOA, reference direction is also defined for LCS and GCS:
	TS38.215

5.2.4
UL Angle of Arrival (UL AoA)

Definition
UL Angle of Arrival (UL AoA) is defined as the estimated azimuth angle (A-AoA) and vertical angle (Z-AoA) of a UE with respect to a reference direction, wherein the reference direction is defined:

-
In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-
In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901 [15].
The UL-AoA is determined at the gNB antenna for an UL channel corresponding to this UE.




And LCS to GCS translation parameter is introduced in UL-AOA assistance information in NRPPa:
	TS38.455:
9.2.66
UL-AoA assistance information 

This information element contains the expected uplink Angle of Arrival and uncertainty range.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

CHOICE AngleMeasurement
M
>Expected UL Angle of Arrival
>>Expected Azimuth AoA

1

Defined as

(φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)

>>>Expected Azimuth AoA Value

M
INTEGER(0..3599)
φAOA component of Expected Azimuth AoA

>>>Expected Azimuth AoA Uncertainty Range

M

INTEGER(0..3599)
ΔφAOA component of Expected Azimuth AoA

>>Expected Zenith AoA

0..1

Defined as

(θZOA – ΔθZOA/2, θZOA + ΔθZOA/2)

>>>Expected Zenith AoA Value

M
INTEGER(0..1799)

θZOA component of Expected Zenith AoA

>>>Expected Zenith AoA Uncertainty Range

M
INTEGER(0..1799)

ΔθZOA component of Expected Zenith AoA

>Expected UL Angle of Arrival Zenith Only
Defined as

(θZOA – ΔθZOA/2, θZOA + ΔθZOA/2)

>>Expected Zenith AoA Value

M

INTEGER(0..1799)

θZOA component of Expected Zenith AoA

>>Expected Zenith AoA Uncertainty Range

M

INTEGER(0..1799)

ΔθZOA component of Expected Zenith AoA

LCS to GCS Translation
O

9.2.69

If absent, the azimuth and zenith are provided in GCS. In case of zenith only, the z-axis of LCS is defined along the linear array axis.



For SL-AOA, one way is to reuse the UL-AOA solution to provide the LCS to GCS translation parameter. But the issue is it may not be always possible to know the LCS to GCS translation parameter. For example, if UE is indoor, its GPS is not available, UE cannot use GPS to acquire the GCS. Although the device may be equipped with compass, but the compass needs to be activated by the device and even it is activated, it requires calibration. Besides, even UE is able to know the LCS to GCS translation parameter, it may change frequently due to rotation of the UE. For example, if the x-axis of LCS is UE’s Longitudinal Axis and the y-axis of LCS is UE’s lateral Axis, if user keeps rotating the UE, the LCS will change with the rotation. Thirdly, it is not aways necessary to know the LCS to GCS translation parameter. For example, for some applications, the intended angle to measure is the direction with respect to UE’s Longitudinal Axis. For this use case, there is no need to know how to translate the LCS to GCS. A typical application is to know the direction of a device with respect to the pointing direction of another device (e.g. remotor). 
Thus, we propose that SL-AoA-RequestLocationInformation or SL-AoA-ProvideAssistanceData supports indicating both of the information:

- LCS to GCS translation parameter.

- Indication to use GCS or LCS.
RAN2 agrees that SL-AoA-RequestLocationInformation or SL-AoA-ProvideAssistanceData can choose to configure either LCS to GCS translation parameter or an indication to use LCS or GCS. RAN2 to decide which IE is used to carry the information.
A TP is shown in below:

	Option 1:
–
SL-AoA-RequestLocationInformation

-- ASN1START

-- TAG-SL-AOA-REQUESTLOCATIONINFORMATION-START

SL-AoA-RequestLocationInformation ::= SEQUENCE {

    sl-ARP-InfoRequest                    ENUMERATED { true }    OPTIONAL,

    sl-LOS-NLOS-IndicatorRequest          ENUMERATED { true }    OPTIONAL,

    sl-PRS-RSRP-Request                   ENUMERATED { true }    OPTIONAL,

    sl-FirstPathRSRPP-Request             ENUMERATED { true }    OPTIONAL,

sl-AdditionalPathsRequest             ENUMERATED { true }    OPTIONAL,

lcs-GCS-Parameter                       CHOICE {

    lcs-GCS-TranslationParameter          LCS-GCS-Translation,

    lcs-indication                           ENUMERATED { true }
}                                                                     OPTIONAL,
    ...

}

-- TAG-SL-AOA-REQUESTLOCATIONINFORMATION-STOP

-- ASN1STOP

SL-AoA-RequestLocationInformation field descriptions
lcs-GCS-TranslationParameter
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44].
lcs-indication
This field indicates to use Local Coordinate System (LCS).
sl-AdditionalPathsRequest

This field, if present, indicates that the UE is requested to provide sl-AoA-AdditionalPathList.
sl-ARP-InfoRequest

This field, if present, indicates that the UE is requested to provide sl-POS-ARP-ID-Rx.
sl-FirstPathRSRPP-Request

This field, if present, indicates that the UE is requested to provide sl-FirstPathRSRPP.
sl-LOS-NLOS-IndicatorRequest

This field, if present, indicates that the UE is requested to provide the estimated LOS-NLOS-Indicator.
sl-PRS-RSRP-Request

This field, if present, indicates that the UE is requested to provide sl-PRS-RSRP-Result.
sl-TimingQuality

This field, if present, indicates that the UE is requested to provide sl-TimingQuality.
Option 2:

–
SL-AoA-ProvideAssistanceData

-- ASN1START

-- TAG-SL-AOA-PROVIDEASSISTANCEDATA-START

SL-AoA-ProvideAssistanceData ::= SEQUENCE {

    sl-AoA-AssistanceDataInfo                            SEQUENCE (SIZE (1..maxNrOfSLTxUEs)) OF SL-AoA-AssistanceData     OPTIONAL,

    ...

}

SL-AoA-AssistanceData ::= SEQUENCE {

    applicationLayerID                           OCTET STRING,

    expectedSL-AzimuthAoA-AndUncertainty         INTEGER(0..3599),  -- expected-SL-AoA-and-Uncertainty

    expectedSL-ZenithAoA-AndUncertainty          INTEGER(0..1799),  -- expected-SL-AoA-and-Uncertainty

lcs-GCS-Parameter                       CHOICE {

    lcs-GCS-TranslationParameter          LCS-GCS-Translation,

    lcs-indication                           ENUMERATED { true }
}                                                                     OPTIONAL,
...

}

-- TAG-SL-AoA-PROVIDEASSISTANCEDATA-STOP

-- ASN1STOP

SL-AoA-ProvideAssistanceData field descriptions
expectedSL-AzimuthAoA-AndUncertainty

This field provides expected SL-AzimuthAoA and uncertainty range to a measuring UE.
expectedSL-ZenithAoA-AndUncertainty 

This field provides expected SL-ZenithAoA and uncertainty range to a measuring UE.
applicationLayerID

This field provides an application layer ID as defined in TS 23.287 [9] which is used to identify a UE.
lcs-GCS-TranslationParameter
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44].
lcs-indication
This field indicates to use Local Coordinate System (LCS).



Scheduled location time capability
In last RAN2 meeting, the capability on scheduled location time was agreed to support. RAN2 needs to discuss whether scheduled location time capability is needed or not. If needed, whether it is indicated per positioning mode per positioning method.
In our view, simialr to tenMsUnitResponseTime, scheduled location time capability is needed and is indicated per positioning mode per positioning method.

scheduled location time capability is introduced and indicated per positioning mode per positioning method.
Conclusions  

At least the following characteristics of SL-PRS should be provided from SLPP to lower layer when triggering lower layer to transmit SL-PRS(TP is provided in the document): 
SL-PRS transmission interval for periodic SL-PRS transmission
SL-PRS bandwidth requirement for SL-PRS transmission
SL-PRS priority level
Remaining delay budget of SL-PRS tranmission.
Multiple SL positioning sessions can be mapped to the same SL-PRS transmission, Multiple SL positioning sessions can be mapped to the same SL-PRS transmission, the SL-PRS priority/remaining delay budget is the highest SL-PRS priority/lowest remaining delay budget of SL positioning sessions mapping to the SL-PRS(TP is provided in the document). 
RAN2 agrees that SL-AoA-RequestLocationInformation or SL-AoA-ProvideAssistanceData can choose to configure either LCS to GCS translation parameter or an indication to use LCS or GCS. RAN2 to decide which IE is used to carry the information(TP is provided in the document).
scheduled location time capability is introduced and indicated per positioning mode per positioning method.
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