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Introduction

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

SLPP:

The mapping between positioning sessions and SL-PRS transmission.

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

The reference direction configuration for direction report, e.g. UE’s  Longitudinal/Lateral Axis, geographic north

Scheduled location time
QoS for ranging and SL-AOA
triggerEvent
Need Code
MAC：

During LCP procedure, it is unclear how MAC decides whether the remaining resource is enough for the transmission of SL-PRS. Whether PHY should provide both TBS including and not including SL-PRS symbols.
Whether any other information is needed in SL-PRS resource request MAC CE aside from the agreed destination ID and L1 priority.
LCP:  It is unclear whether some criterion is needed to determine whether the SL grant is applicable for the transmission of the SL-PRS.
Mode 2 SL resource selection: it is unclear whether some criterion relating to SL-PRS requirement(e.g. bandwidth) is needed when selecting the resource. 
Discussion
SLPP open issues

The mapping between positioning sessions and SL-PRS transmission

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 is the highest SL-PRS priority 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 is the highest SL-PRS priority of SL positioning sessions mapping to the SL-PRS. 
The SL-PRS transmission characteristic provided by SLPP layer to MAC layer

when SLPP layer 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/comb size/OFDM symbols requirement for SL-PRS transmission
SL-PRS transmission priority
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/comb size/OFDM symbols requirement for SL-PRS transmission
SL-PRS transmission priority
Remaining delay budget of SL-PRS tranmission.
The reference direction configuration for direction report, e.g. UE’s  Longitudinal/Lateral Axis, geographic north

In different use cases, the desired reference direction is different. For some applications, the required direction information is not relative to a fixed geographic direction, e.g. geographic north, but relative to the UE’s axis, e.g. Longitudinal Axis. For example, if a client UE wants to know to which devices the UE A points in order to know which devices UE A intended to control, client UE needs to know the direction of devices relative to UE A’s longitudinal Axis. As client UE doesn’t know UE A’s local coordinate system, it UE A returns direction relative to geographic north, client UE still cannot translate it into UE A’ local coordinates. One solution is that UE A reports local coordinate system to client UE, but it requires a lot of information exchange, as UE A’s local coordinate system changes as UE A rotates, especially when UE A needs to periodically report direction to client UE.
Besides, it is not always possible that UE can know the geographic north. For example, if UE is indoor, its GPS is not available, UE cannot use GPS to acquire the geographic north. 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. 

In sum, it would be much useful if the reference direction can be configured. The candidate value can be UE’s Longitudinal Axis, geographic north. For example, if reference direction is UE’s Longitudinal Axis, then the reference plane is the plane determined by UE’s Longitudinal Axis and lateral Axis. And the Vertical axis is the axis vertical to the reference plane. The reported elevation is relative to the vertical axis. And we can also indicate or assume the elevation is calculated from upside or downside of the reference plane.
 The reference direction configuration should be supported for direction report. The candidate value can be {UE’s Longitudinal Axis, geographic north}. 
Scheduled location time
Scheduled location time is supported in 23.273:

	23.273 section 6.20.1:

...

14.
If the SL-MO-LR request at step 8 indicated location calculation assistance is needed and/or indicated transfer of Sidelink positioning/ranging location results to an LCS Client or AF, the LMF sends a request for location information to UE1 and may also send a request for location information to UE2/.../UEn if it is served by the LMF. If LMF determines to apply UE based SL Positioning, LMF includes in the request the indication of UE based SL Positioning. LMF may also provide the list of candidate Located UE(s), if absolute location is requested at step 8. If scheduled location time is received at step 14. LMF may include a scheduled location time.




And CT is implementing the scheduled location time into their spec, thus we suggest to support scheduled location time in SLPP.

Scheduled location time is supported in SLPP.
QoS for ranging and SL-AOA
For SL-AOA, the HorizontalAccuracy and the VerticalAccuracy can still be used. However, for ranging, the range and direction accuracy has not been defined in QoS.

	QoS ::= SEQUENCE {

    horizontalAccuracy              HorizontalAccuracy    OPTIONAL,

    verticalCoordinateRequest       BOOLEAN,

verticalAccuracy                VerticalAccuracy      OPTIONAL,

rangeAccuracy
          RangeAccuracy         OPTIONAL,
    azimuthAccuracy           AzimuthAccuracy        OPTIONAL,
    elevationAccuracy         ElevationAccuracy        OPTIONAL,
    responseTime                    ResponseTime          OPTIONAL,

    velocityRequest                 BOOLEAN,

    ...

}

RangeAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

AzimuthAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

ElevationAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}




RAN2 agrees to add the following QoS for ranging:
	QoS ::= SEQUENCE {

    horizontalAccuracy              HorizontalAccuracy    OPTIONAL,

    verticalCoordinateRequest       BOOLEAN,

verticalAccuracy                VerticalAccuracy      OPTIONAL,

rangeAccuracy
          RangeAccuracy         OPTIONAL,
    azimuthAccuracy           AzimuthAccuracy        OPTIONAL,
    elevationAccuracy         ElevationAccuracy        OPTIONAL,
    responseTime                    ResponseTime          OPTIONAL,

    velocityRequest                 BOOLEAN,

    ...

}

RangeAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

AzimuthAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

ElevationAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}




Trigger event
When SL-MT-LR is triggered by network, UE will discover the candidate anchor UEs and send it to network. It is possible that UE cannot find any candidate anchor UEs, or can find anchor UEs but without location, or can only find one or two candidate anchor UEs (not enough for a SL-TDOA positioning). In any of the above cases, when LMF get the candidate anchor UEs from the UE, it can not continue the SL positioning or use the desired SL positioning method. As LMF doesn’t know when UE will be able to find enough suitable anchor UEs, instead of keeping try and fail, a good way is to configure UE a trigger event, the trigger event can simply be the condition to perform SL positioning for the requested location service has been met. It is up to UE implementation to decide whether the condition to perform the requested SL positioning has been met, network doesn’t need to configure the detailed condition.
	TriggeredReportingCriteria ::=

SEQUENCE {


RequestedSL-PositioningMethodConditionMet






BOOLEAN,


reportingDuration




ReportingDuration,


...

}

ReportingDuration ::=



INTEGER (0..255)

CommonIEsRequestLocationInformation field descriptions
triggeredReporting

This IE indicates that triggered reporting is requested and comprises the following subfields:

-
ConditionToPerformRequestedPositioningMet: If this field is set to TRUE, the target device provides requested location information when the condition to perform the request SL positioning has been met. It is up to UE implementation to decide whether the condition to perform the requested SL positioning has been met.
-
reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the reportingDuration or until an SLPP Abort or SLPP Error message is received.
The triggeredReporting field should not be included by the server and shall be ignored by the target device if the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation.



RAN2 to agree to introduce the trigger event “Condition to perform requested SL Positioning is met”. And adopt the following TP:
	TriggeredReportingCriteria ::=

SEQUENCE {


RequestedSL-PositioningMethodConditionMet






BOOLEAN,


reportingDuration




ReportingDuration,


...

}

ReportingDuration ::=



INTEGER (0..255)

CommonIEsRequestLocationInformation field descriptions
triggeredReporting

This IE indicates that triggered reporting is requested and comprises the following subfields:

-
ConditionToPerformRequestedPositioningMet: If this field is set to TRUE, the target device provides requested location information when the condition to perform the request SL positioning has been met. It is up to UE implementation to decide whether the condition to perform the requested SL positioning has been met.
-
reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the reportingDuration or until an SLPP Abort or SLPP Error message is received.
The triggeredReporting field should not be included by the server and shall be ignored by the target device if the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation.



Capability signalling should also be introduced for the trigger event, and should be indicated per positioning mode per positioning method.

Capability signalling for the trigger event “Condition to perform requested SL Positioning is met” is introduced per positioning mode per positioning method. 
Need Code
The main usage of need code is to support delta configuration. For one shot positioning, delta configuration is not needed. However, RAN2 has introduced periodic positioning reporting. For periodic positioning reporting, the anchor UEs may change, so the anchor UE configuration as well as SL-PRS configuration may change in one positioning session. Thus, it would be desirable to support delta signalling to support reconfiguration.

Delta signalling is supported. 
MAC open issues

During LCP procedure, it is unclear how MAC decides whether SL-PRS can be transmitted using the SL grant. 
According to current running CR, if UE determines that the SL grant can accommodate all the higher priority SL-SCH data, UE will consider SL-PRS can be transmitted:
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However, it has two issues:

- Issue 1: it is unclear which TB size will be used for the determination, i.e. TB size including SL-PRS symbols or TB size excluding SL-PRS. 
- Issue 2: it is ambiguous about “can be allocated with resources”, does it mean all the data should be allocated with resourses? If so, we don't think it is correct. Higher priority LCH should only be allocated with resources satisfying the sPBR requirement. 

For issue 1, there are two ways to solve the issue:

Solution 1: Clearly specifying which TB will be used for the determination.

Solution 2: Never mention how TB is determined.

Two TP are provided based on the two solutions:

TP option 1 based on solution 1:
	5.22.1.4.1.3
Allocation of sidelink resources

The MAC entity shall for each sidelink grant associated with SL-PRS shared resource pool:

if there is SL-PRS pending for transmission for the selected destination;
2>
derive the TB size for a new transmission for SL Data & SL-PRS according to clause 8.1.3.2 in TS 38.214 [7].
2>
if all the logical channels selected have higher priority value than the SL-PRS or
if the sPBR of all the logical channels selected with lower priority value than the SL-PRS can be met based on the derived TB size:

3>
determine that the pending SL-PRS can be transmitted in the sidelink grant.

2>
else:
3> determine that the pending SL-PRS cannot be transmitted in the sidelink grant.

3> derive the TB size for a new transmission for SL Data according to clause 8.1.3.2 in TS 38.214 [7].

The MAC entity shall for each SCI corresponding to a new transmission:

1>
allocate resources to the logical channels as follows:

2>
logical channels selected in clause 5.22.1.4.1.2 for the SL grant with SBj > 0 are allocated resources in a decreasing priority order. If the sPBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the sPBR of the lower priority logical channel(s);

2>
decrement SBj by the total size of MAC SDUs served to logical channel j above;

2>
if any resources remain, all the logical channels selected in clause 5.22.1.4.1.2 are served in a strict decreasing priority order (regardless of the value of SBj) until either the data for that logical channel or the SL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.




TP option 2 based on solution 2:
	5.22.1.4.1.3
Allocation of sidelink resources

The MAC entity shall for each sidelink grant associated with SL-PRS shared resource pool:

if there is SL-PRS pending for transmission for the selected destination:
2>
if the SL grant can meet the sPBR of all the logical channel(s) selected with lower priority value than the pending SL-PRS and accommodate the pending SL-PRS transmission:

3>
determine that the pending SL-PRS can be transmitted in the sidelink grant.

2>
else:
3> determine that the pending SL-PRS cannot be transmitted in the sidelink grant.
The MAC entity shall for each SCI corresponding to a new transmission:

1>
allocate resources to the logical channels as follows:

2>
logical channels selected in clause 5.22.1.4.1.2 for the SL grant with SBj > 0 are allocated resources in a decreasing priority order. If the sPBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the sPBR of the lower priority logical channel(s);

2>
decrement SBj by the total size of MAC SDUs served to logical channel j above;

2>
if any resources remain, all the logical channels selected in clause 5.22.1.4.1.2 are served in a strict decreasing priority order (regardless of the value of SBj) until either the data for that logical channel or the SL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.




RAN2 to determine which TP is adopted.
Whether any other information is needed in SL-PRS resource request MAC CE aside from the agreed destination ID and L1 priority.
According to TR38.859, the positioning accuracy is dependent on the SL-PRS bandwidth:

	-
For FR1 spectrum:

-
For certain sources and combinations of use-cases, scenarios, assumptions, and positioning methods, some target requirements can be satisfied with SL PRS bandwidths of 20 MHz or 40 MHz.

-
For certain sources and other combinations of use-cases, scenarios, assumptions, and positioning methods, some target requirements require SL PRS bandwidth of 100 MHz or may not be satisfied even with SL PRS bandwidth of 100 MHz. 


Also, the comb size N and OFDM symbols M will also impact the positioning accuracy. Thus, when UE requests gNB for SL grant for SL-PRS transmission, the corresponding SL-PRS transmission requirement should also be provided to gNB to meeting the positioning accuracy requirement.
For resource allocation mode 1, for dedicated resource pool, the sidelink grant will include SL PRS resource ID, which indicates the selected comb size and symbol numbers. The bandwidth is implicitly indicated through the selected dedicated resource pool, as the bandwidth of SL-PRS using dedicated resource pool is the same as the bandwidth of the dedicated resource pool.  

For shared resource pool, the SL-PRS bandwidth is the same as the SL-SCH data using the same SL grant. For other parameters, e.g. comb size and OFDM symbols for SL-PRS is up to UE implementation to decide.

Thus, for dedicated resource pool, it would be better if UE can indicate the suggested bandwidth, comb size and OFDM number or positioning QoS requirement since gNB has no idea about the QoS requirement. For shared resource pool, it would be better if UE can indicate the suggested bandwidth. Given that UE doesn’t know whether gNB will schedule dedicated resource pool or shared resource pool, UE should suggest bandwidth, comb size and OFDM number, or positioning QoS in SL-PRS resource request MAC CE in all cases. 

As there might be multiple SL-PRS triggered per destination, the SL-PRS resource request MAC CE should be able to indicate multiple SL-PRS characteristics per destination and indicate multiple destinations.
RAN2 to determine whether to include the suggested bandwidth/comb size/OFDM symbols or the positioning QoS in the SL-PRS resource request MAC CE.
SL-PRS resource request MAC CE should be able to indicate multiple SL-PRS characteristics per destination and indicate multiple destinations.
LCP:  It is unclear whether some criterion is needed to determine whether the SL grant is applicable for the transmission of the SL-PRS.
Once SL grant is received, UE needs to determine whether the SL grant is applicable to the pending SL-PRS transmission. 

Similar to the discussion above, the potential criterion are:

- whether the bandwidth meets the SL-PRS requirement;

- whether the comb size meets the SL-PRS requirement;

- whether the OFDM symbols meets the SL-PRS requirement.

- whether the remaining delay budget of the SL-PRS can be met.
The above requirement should be indicated from SLPP to MAC when SLPP triggers the SL-PRS transmission.

To determine whether the SL grant is applicable for the transmission of the pending SL-PRS, the following criterion is defined:
- whether the bandwidth meets the SL-PRS requirement;

- whether the comb size meets the SL-PRS requirement;

- whether the OFDM symbols meets the SL-PRS requirement;
- whether the remaining delay budget of the SL-PRS can be met.

When SLPP triggers lower layer to transmit the SL-PRS, the bandwidth/comb size/OFDM symbols/remaining delay budget requirement should be provided together.
Mode 2 SL resource selection: it is unclear whether some criterion relating to SL-PRS requirement(e.g. bandwidth) is needed when selecting the resource. 
Similar to the discussion above, for resource allocation mode 2, when UE selects resource it should select resource meets the following requirement:

-
bandwidth requirement

-
comb size requirement

-
OFDM number requirement

-
remaining delay budget
The last one has already been captured in the current running CR.

When UE performs Tx resource selection, if there is SL-PRS pending, the following criterion should be taken into account:
bandwidth requirement

comb size requirement

OFDM number requirement

Conclusions  

Proposal 1  Multiple SL positioning sessions can be mapped to the same SL-PRS transmission, the SL-PRS priority is the highest SL-PRS priority of SL positioning sessions mapping to the SL-PRS. 
 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/comb size/OFDM symbols requirement for SL-PRS transmission
SL-PRS transmission priority
Remaining delay budget of SL-PRS tranmission.
 The reference direction configuration should be supported for direction report. The candidate value can be {UE’s Longitudinal Axis, geographic north}. 
Scheduled location time is supported in SLPP.
RAN2 agrees to add the following QoS for ranging:
	QoS ::= SEQUENCE {

    horizontalAccuracy              HorizontalAccuracy    OPTIONAL,

    verticalCoordinateRequest       BOOLEAN,

verticalAccuracy                VerticalAccuracy      OPTIONAL,

rangeAccuracy
          RangeAccuracy         OPTIONAL,
    azimuthAccuracy           AzimuthAccuracy        OPTIONAL,
    elevationAccuracy         ElevationAccuracy        OPTIONAL,
    responseTime                    ResponseTime          OPTIONAL,

    velocityRequest                 BOOLEAN,

    ...

}

RangeAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

AzimuthAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

ElevationAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}




RAN2 to agree to introduce the trigger event “Condition to perform requested SL Positioning is met”. And adopt the following TP:
	TriggeredReportingCriteria ::=

SEQUENCE {


RequestedSL-PositioningMethodConditionMet






BOOLEAN,


reportingDuration




ReportingDuration,


...

}

ReportingDuration ::=



INTEGER (0..255)

CommonIEsRequestLocationInformation field descriptions
triggeredReporting

This IE indicates that triggered reporting is requested and comprises the following subfields:

-
ConditionToPerformRequestedPositioningMet: If this field is set to TRUE, the target device provides requested location information when the condition to perform the request SL positioning has been met. It is up to UE implementation to decide whether the condition to perform the requested SL positioning has been met.
-
reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the reportingDuration or until an SLPP Abort or SLPP Error message is received.
The triggeredReporting field should not be included by the server and shall be ignored by the target device if the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation.



Capability signalling for the trigger event “Condition to perform requested SL Positioning is met” is introduced per positioning mode per positioning method. 
Delta signalling is supported. 
RAN2 to determine which TP is adopted：
TP option 1 based on solution 1:
	5.22.1.4.1.3
Allocation of sidelink resources

The MAC entity shall for each sidelink grant associated with SL-PRS shared resource pool:

if there is SL-PRS pending for transmission for the selected destination;
2>
derive the TB size for a new transmission for SL Data & SL-PRS according to clause 8.1.3.2 in TS 38.214 [7].
2>
if all the logical channels selected have higher priority value than the SL-PRS or
if the sPBR of all the logical channels selected with lower priority value than the SL-PRS can be met based on the derived TB size:

3>
determine that the pending SL-PRS can be transmitted in the sidelink grant.

2>
else:
3> determine that the pending SL-PRS cannot be transmitted in the sidelink grant.

3> derive the TB size for a new transmission for SL Data according to clause 8.1.3.2 in TS 38.214 [7].

The MAC entity shall for each SCI corresponding to a new transmission:

1>
allocate resources to the logical channels as follows:

2>
logical channels selected in clause 5.22.1.4.1.2 for the SL grant with SBj > 0 are allocated resources in a decreasing priority order. If the sPBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the sPBR of the lower priority logical channel(s);

2>
decrement SBj by the total size of MAC SDUs served to logical channel j above;

2>
if any resources remain, all the logical channels selected in clause 5.22.1.4.1.2 are served in a strict decreasing priority order (regardless of the value of SBj) until either the data for that logical channel or the SL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.




TP option 2 based on solution 2:
	5.22.1.4.1.3
Allocation of sidelink resources

The MAC entity shall for each sidelink grant associated with SL-PRS shared resource pool:

if there is SL-PRS pending for transmission for the selected destination:
2>
if the SL grant can meet the sPBR of all the logical channel(s) selected with lower priority value than the pending SL-PRS and accommodate the pending SL-PRS transmission:

3>
determine that the pending SL-PRS can be transmitted in the sidelink grant.

2>
else:
3> determine that the pending SL-PRS cannot be transmitted in the sidelink grant.
The MAC entity shall for each SCI corresponding to a new transmission:

1>
allocate resources to the logical channels as follows:

2>
logical channels selected in clause 5.22.1.4.1.2 for the SL grant with SBj > 0 are allocated resources in a decreasing priority order. If the sPBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the sPBR of the lower priority logical channel(s);

2>
decrement SBj by the total size of MAC SDUs served to logical channel j above;

2>
if any resources remain, all the logical channels selected in clause 5.22.1.4.1.2 are served in a strict decreasing priority order (regardless of the value of SBj) until either the data for that logical channel or the SL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.




RAN2 to determine whether to include the suggested bandwidth/comb size/OFDM symbols or the positioning QoS in the SL-PRS resource request MAC CE.
SL-PRS resource request MAC CE should be able to indicate multiple SL-PRS characteristics per destination and indicate multiple destinations.
To determine whether the SL grant is applicable for the transmission of the pending SL-PRS, the following criterion is defined:
- whether the bandwidth meets the SL-PRS requirement;

- whether the comb size meets the SL-PRS requirement;

- whether the OFDM symbols meets the SL-PRS requirement;
- whether the remaining delay budget of the SL-PRS can be met.

When SLPP triggers lower layer to transmit the SL-PRS, the bandwidth/comb size/OFDM symbols/remaining delay budget requirement should be provided together.
When UE performs Tx resource selection, if there is SL-PRS pending, the following criterion should be taken into account:
bandwidth requirement

comb size requirement

OFDM number requirement
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