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Introduction
The following Stage 3 open issues have been identified for TS38.321 before the RAN2#125 meeting:
	SL#06
	5.22.1.1   SL Grant reception and SCI transmission
	FFS whether the MAC layer can determine to select multiple SL-PRS transmission when SL-PRS is triggered either by the peer UE or the UE’s own upper layer.

	SL#07
	5.22.1.1   SL Grant reception and SCI transmission
	FFS whether the MAC layer can determine to select single SL-PRS transmission when SL-PRS transmission is triggered by its own upper layer or by peer UE.

	SL#08
	5.22.1.1   SL Grant reception and SCI transmission
	FFS SL-PRS transmission on SL-PRS shared resource pool when the MAC PDU has been positively acked for resource allocation scheme 1 and scheme 2

	SL#10
	5.22.1.1   SL Grant reception and SCI transmission
	FFS how the MAC entity determines the SL-PRS delay budget.

	SL#11
	5.22.1.1   SL Grant reception and SCI transmission
	FFS minimum time gap requirement on SL-PRS shared resource pool.

	SL#12
	5.22.1.1   SL Grant reception and SCI transmission
	FFS how the SL-PRS resource is determined based on the list of RRC configured SL-PRS configurations, priority, PHY sensing and MAC layer random resource selection for resource allocation scheme 2.

	SL#13
	5.22.1.1   SL Grant reception and SCI transmission
	FFS whether SL-PRS occasion on SL-PRS shared resource pool can be cleared when the MAC PDU has been positively acked for resource allocation scheme 2.

	SL#14
	5.22.1.1   SL Grant reception and SCI transmission
	FFS whether SL-PRS occasion on SL-PRS shared resource pool can be cleared when the MAC PDU has been positively acked for resource allocation scheme 1.

	SL#15
	5.22.1.1   SL Grant reception and SCI transmission
	FFS whether SL-PRS priority is determined by priority in the peer UE’s SCI or the UE’s own higher layer when the trigger comes from the peer UE’s SCI.

	SL#16
	5.22.1.1   SL Grant reception and SCI transmission
	FFS how SL-PRS priority is determined when SL-PRS is triggered by the UE’s own higher layer.

	SL#17
	5.22.1.2a Re-evaluation and Pre-emption
5.22.1.2b Re-selection for using a received resource conflict indication
	The same issue as section 5.22.1.1 for the relationship between remaining PDB and SL-PRS delay budget for resource selection on SL-PRS shared resource pool.



This contribution discusses the above highlighted open issues applicable to SL Positioning impacts for TS 38.321.
Stage 3 Open Issues
(SL#10) MAC Entity determines SL-PRS Delay Budget
During the RAN1#114 meeting [1], the following was agreed with regard to SL-PRS resource (re-)selection:
	RAN1#114 Agreement
For Scheme 2, in dedicated resource pools, with regards to the procedure for determining the subset of resources to be reported to higher layers, when triggering the resource (re-)selection procedure, the higher layers provide the following parameters for candidate SL-PRS transmission(s):
· resource pool from which to report SL-PRS resources
· Priority
· Delay budget
· Reservation period
· List of resources for pre-emption and re-evaluation
· Set of SL-PRS resource ID (s) which can include all (pre-)configured SL-PRS resource IDs


Furthermore, during the RAN2#123bis meeting [2], the following MAC conditions were agreed for resource (re-)selection:
	The following two conditions are not applicable for the conditions for resource selection/reselection for dedicated resource pool. 
 if PSCCH duration(s) and 2nd stage SCI on PSSCH for all transmissions of a MAC PDU of any selected sidelink grant(s) are not in SL DRX Active time as specified in clause 5.28.3 of the destination that has data to be sent.
 if the selected sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by RRC in sl-MaxMCS-PSSCH associated with the selected MCS table and the UE selects not to segment the RLC SDU
If the transmission with the selected grant cannot fulfill the remaining SL-PRS delay budget, resource selection/reselection is performed.


In legacy SL communication, the PDB associated with the PQI defines an upper bound for the time that a transmitted packet may be delayed between a Tx UE and Rx UE(s) over PC5 reference point as defined in clause 5.4.3.4 of TS23.287. 
Since transmission of SL-PRS results in an instantaneous L1 measurement, the same intention of PDB for SL communication may not be applicable in the case of determining the required SL-PRS delay budget. The SL-PRS delay budget can be determined as a function of the SL positioning QoS. One related SL Positioning QoS, which can be mapped to the SL-PRS PDB is the response time value in the SL Positioning QoS parameter list. However, this may not always be available for a positioning service, in this case a default X ms PDB may be configured. It can be further discussed as to value(s) ranges associated with the default SL-PRS PDB.
Proposal 1: SL-PRS delay budget can be determined by the MAC entity as a function of the SL positioning QoS parameter list, e.g., response time. If response time is not available, consider defining a default SL-PRS PDB of X ms. FFS the value(s) range of the default SL-PRS delay budget of X ms.
(SL#16) MAC Entity determines SL-PRS priority 
During the RAN2#123 meeting [3], it was further agreed that:
	Define 8 priority levels for SL-PRS priority, same as the number of priority levels for SL-SCH. Send a LS to RAN1 and SA2 on RAN2 agreement with the understanding that the SL-PRS priority levels are mapped from sidelink positioning/ranging QoS. (14/14)


In the case of SL positioning QoS, location/distance/direction accuracy and response time are key SL positioning QoS metrics. One key aspect is that accuracy may be inversely proportional to the positioning latency. In legacy SL communication, the priority values were derived from PQI information, which conveyed the transport QoS information. Since the SLPP is aware of the SL positioning QoS, it also serves as an appropriate layer to map SL-PRS priority to SL positioning QoS.
Proposal 2: MAC entity receives the SL-PRS based on the following mapping options:
· Option 1: SL-PRS priority mapping performed in Ranging/SL Pos. Layer based on SL Pos. QoS
· Option 2: SL-PRS priority mapping performed in SLPP based on SL Pos. QoS
The next issue is to determine the type of SL Positioning QoS parameters to be mapped to the SL-PRS priority. A few options may be considered to perform SL-PRS priority mapping.
Option A- SL-PRS Priority mapping based on Location Accuracy
One method would be to map SL-PRS priority mapping as a function of accuracy. However, multiple accuracies can be defined in terms of: 
· Absolute Location
· Absolute Horizontal Location Accuracy
· Absolute Vertical Location Accuracy
· Relative Location 
· Relative Horizontal Location Accuracy
· Relative Vertical Location Accuracy
· Ranging for Distance 
· Horizontal Distance Location Accuracy
· Vertical Distance Location Accuracy
· Ranging for Direction
· Azimuth Angle of Arrival Direction Accuracy
· Zenith Angle of Arrival Direction Accuracy
The principle is that LCS requests associated with higher location accuracies are assigned higher priorities. The horizontal/vertical absolute/relative/distance accuracy can be based on value ranges and exemplary illustration is shown in Table 1. However, SL-PRS Priority mapping based on Location Accuracy does not consider direction accuracy in terms of azimuth or elevation accuracy due to SL-AoA method.
[bookmark: _Ref149668119][bookmark: _Hlk149668138]Table 1: SL-PRS Priority mapping based on Location Accuracy
	SL-PRS Priority Codepoint
	Horizontal/Vertical Absolute/Relative/Distance Accuracy (ε in meters)
FFS Value ranges (exemplary illustrations)

	000
	0.1≤ ε ≤0.3

	001
	0.4≤ ε ≤0.6

	010
	0.7≤ ε ≤1.3

	011
	1.4≤ ε ≤1.6

	100
	1.7≤ ε ≤2.7

	101
	2.8≤ ε ≤12.8

	110
	12.9≤ ε ≤32.9

	111
	ε≥33


Option B- SL-PRS Priority mapping based on Direction Accuracy
In this case, LCS requests associated with higher direction accuracies are assigned higher priorities. The direction accuracy can be in terms of azimuth and/or elevation (zenith) angles as shown in Table 2.
[bookmark: _Ref149668914]Table 2: SL-PRS Priority mapping based on Direction Accuracy
	SL-PRS Priority Codepoint
	Azimuth/Elevation(Zenth) Direction Accuracy (θ in degrees)
FFS Value ranges (exemplary illustrations)

	000
	0≤ θ < 45

	001
	45 ≤ θ < 90

	010
	90 ≤ θ < 135

	011
	135 ≤ θ < 180

	100
	180 ≤ θ < 225

	101
	225 ≤ θ < 270

	110
	270 ≤ θ < 315

	111
	315 ≤ θ < 360


Option C- SL-PRS Priority mapping based on Response time
In another option, LCS requests associated with lower response time are assigned higher priorities. The response times may be expressed in terms of various value ranges as shown in Table 3. 
[bookmark: _Ref149669444]Table 3: SL-PRS Priority mapping based on Response Time
	SL-PRS Priority Codepoint
	Positioning Response Time/End-to-end Positioning Latency (τ) in ms 
FFS Value ranges (exemplary illustrations)

	000
	0≤ τ < 50

	001
	50 ≤ τ < 100

	010
	100 ≤ τ < 300

	011
	300 ≤ τ < 600

	100
	600 ≤ τ < 900

	101
	900 ≤ τ <5000

	110
	5000 ≤ τ < 10000

	111
	10000 ≤ τ < 20000


Option D- SL-PRS Priority mapping based on a combination of Options A, B, or C
In another option, LCS requests associated with a combination of Options A, B, or C may be mapped to SL-PRS Priorities. A SL Positioning LCS QoS Class may be defined which comprises any one or more combination of location accuracy, direction accuracy, or response time. It would be up to implementation to define an SL Positioning LCS QoS Class (SPLQC) as a function of any one or more combination location accuracy, direction accuracy, or response time. Table 4 is an exemplary illustration of SL-PRS priority mapping based on pre-defined SPLQCs.
[bookmark: _Ref149827647]Table 4: SL-PRS Priority mapping based on a SL Positioning LCS QoS Class definition, which may consist of any one or more combinations of Options A, B, or C
	SL-PRS Priority Codepoint
	SL Positioning LCS QoS Classes (SPLQC)
(NOTE: Up to implementation as to how to define an SPLQC as function of any one or more combination of location accuracy, direction accuracy, or response time)

	000
	1

	001
	2

	010
	3

	011
	4

	100
	5

	101
	6

	110
	7

	111
	8


Proposal 3: Consider the following options for SL-PRS priority mapping based on various SL positioning QoS Parameters:
· Option A - SL-PRS Priority mapping based on Location Accuracy
· Option B- SL-PRS Priority mapping based on Direction Accuracy
· Option C- SL-PRS Priority mapping based on Response time
· Option D -SL-PRS Priority mapping based on a SL Positioning LCS QoS Class definition, which may consist of any one or more combinations of Options A, B, or C. Note: It may be up to UE implementation as to how define 8 SL Positioning LCS QoS Classes in one-to-one mapping to SL-PRS priority.
Conclusion
The proposals relating to MAC open issues are summarized as follows:
Proposal 1: SL-PRS delay budget can be determined by the MAC entity as a function of the SL positioning QoS parameter list, e.g., response time. If response time is not available, consider defining a default SL-PRS PDB of X ms. FFS the value(s) range of the default SL-PRS delay budget of X ms.
Proposal 2: MAC entity receives the SL-PRS based on the following mapping options:
· Option 1: SL-PRS priority mapping performed in Ranging/SL Pos. Layer based on SL Pos. QoS
· Option 2: SL-PRS priority mapping performed in SLPP based on SL Pos. QoS
Proposal 3: Consider the following options for SL-PRS priority mapping based on various SL positioning QoS Parameters:
· Option A - SL-PRS Priority mapping based on Location Accuracy
· Option B- SL-PRS Priority mapping based on Direction Accuracy
· Option C- SL-PRS Priority mapping based on Response time
· Option D -SL-PRS Priority mapping based on a SL Positioning LCS QoS Class definition, which may consist of any one or more combinations of Options A, B, or C. Note: It may be up to UE implementation as to how define 8 SL Positioning LCS QoS Classes in one-to-one mapping to SL-PRS priority.
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