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[bookmark: _heading=h.wt7xoax1kbms]1	Introduction
[bookmark: _heading=h.fj5477v6w1xv]In this paper, we discuss remaining issues on lower layer aspects for R18 sidelink positioning. 
[bookmark: _heading=h.s4ij6kmjjb6s]2	Discussion 
[bookmark: _heading=h.lggjtcirjswc]2.1		SL-PRS priority level
In the last RAN2 meeting (RAN2#123), RAN2 agreed SL-PRS priority with 8 levels and they are mapped from sidelink positioning and ranging QoS. 
Agreements:
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)

From LS [4], SL-PRS priority will be used to determine the PSSCH and/or SL-PRS transmit power () and for congestion control (i.e. CR/CBR) at the physical layer, which means that SL-PRS priority is related to providing QoS guarantees and reliable SL-PRS transmission in a shared wireless communication environment. Therefore, the rule to make priority decisions should be specified in standard i.e. should not leave UE implementation. Legacy positioning QoS comprises accuracy value and response time. According to TS 23.032 (GAD), positioning accuracy is defined with 7-bits or 8-bits uncertainty. However, SL-PRS priority will be defined with 8 priority levels (i.e. 3-bits). Accordingly, a mapping/translation rule is needed between 7/8-bits accuracy value and 3-bits SL-PRS priority level. 

Observation 1.	RAN2 needs a rule for mapping/translation between 3-bits SL-PRS priority and 7/8-bits positioning QoS.

Option 1
One simple approach is using predefined mapping rules. In case of 7-bits accuracy, SL-PRS priority is derived by an equation with floor(accuracy/16). For example, if the accuracy value is 2, SL-PRS priority is 0. In case of 8-bits accuracy, SL-PRS priority is derived by an equation with floor(accuracy/32). 

Below is an example of mapping tables between 7/8-bits positioning accuracy and 3-bits SL-priority.

	Positioning accuracy (7-bits)
	SL-PRS priority (3-bits)

	0
	0

	1
	0

	2
	0

	-
	-

	15
	0

	16
	1

	17
	1

	-
	-

	31
	1

	32
	2

	33
	2

	-
	-

	47
	2

	48
	3

	-
	-

	-
	-

	127
	7



	Positioning accuracy (8-bits)
	SL-PRS priority (3-bits)

	0
	0

	1
	0

	2
	0

	-
	-

	31
	0

	32
	1

	33
	1

	-
	-

	63
	1

	64
	2

	65
	2

	-
	-

	95
	2

	96
	3

	-
	-

	-
	-

	255
	7



Option 2
Another approach is that SL-PRS priority is determined based on configured thresholds. At SLPP session setup, LMF or server UE can (pre-)configure SL-PRS priority threshold. With this, UE can calculate SL-PRS priority from positioning QoS.  

Below is an example of SL-PRS priority threshold configuration.
	SL-PRS-PriorityConfigList-r18 ::= SEQUENCE (SIZE (0..7)) OF SL-PRS-PriorityConfigIndex-r18
SL-PRS-PriorityConfigIndex-r18 ::=	SEQUENCE {
    sl-PRS-Priority-r18                     INTEGER (0..7)            OPTIONAL,	
    sl-PRS-PriorityThreshold-r18            INTEGER (0..127)          OPTIONAL,
    sl-PRS-PriorityThresholdExy-r18         INTEGER (0..255)          OPTIONAL,
}



Proposal 1.	Two following options can be considered for 3-bits SL-PRS priority mapping/translation from 7/8-bits positioning QoS:
· Option 1. SL-PRS priority can be derived by following equations:
· For 7-bits accuracy, SL-PRS priority is floor(accuracy/16)
· For 8-bits accuracy, SL-PRS priority is floor(accuracy/32)
· Option 2. SL-PRS priority can be determined by configured thresholds
 
[bookmark: _heading=h.gfl70vxma5yx]2.2		MAC CE for SL-PRS transmission in Scheme 1
In the last RAN2 meeting, RAN2 agreed to design a new MAC CE for SL-PRS resource request.
Agreements:
When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. (12/14) FFS when LMF is involved.

In legacy sidelink communication, by sending SL-BSR MAC CE from UE, gNB is expected to schedule sidelink grants according to the buffer size in SL-BSR MAC CE. In this way, gNB needs to know the requirements of the SL-PRS transmission. Due to the fact that SL-PRS is not a logical channel and there is no LCG buffer, a new MAC CE (e.g. maybe named SL-PRS Resource Request MAC CE) is needed for SL-PRS resource request.

In email discussion [3], various parameters were proposed as below; 
	Proposal1a: Support the following contents within the MAC CE for SL-PRS resource request:
· Destination ID [9]. FFS whether it should be a list of destination IDs
· Priority [11]
Proposal1b: Send an LS to RAN1 that RAN2 has considered the following parameters related to PHY within the SL-PRS resource request MAC CE and ask RAN1 for down-selection:
· Bandwidth
· Number of symbols within a slot
· SL pattern information (e.g., comb size N, symbol length M)
· SL-PRS resource ID
Proposal1c: Leave the following parameters for SL-PRS resource request MAC CE for further discussion
· Delay budget [3]
· Type of resource pool (dedicated/shared) [1]
· Number of SL PRS resources [3]
· Resource reservation interval [2]
· Positioning session related:
· Indicator for one/multiple positioning sessions [1]
· One or multiple indices of positioning sessions [1]



We think the fields in the SL-PRS Resource Request MAC CE are defined as follow:

In the first field, destination is an essential field due to resource request and selection are performed under a selected destination.

In the second field, SL-PRS ID should be used instead of LCG ID. In legacy SL-BSR MAC CE, gNB knows the characteristics of logical channels through LCG ID configured LCG information by RRC even though not sending detailed parameters according to LCG, which reduces signalling overhead. In this way, SL-PRS ID will be configured and can be included in MAC CE. Wherein, SL-PRS ID may be SLPP session ID and/or SL-PRS resource ID

In the third field, SL-PRS size should be used instead of LCG buffer size. SL-PRS size can be calculated with comb size (2-bits) and symbol size (4-bits) at the physical layer.  

Proposal 2.	Following fields in SL-PRS Resource Request MAC CE are used for aperiodic/one-shot SL-PRS transmission in Scheme 1:
· Destination
· SL-PRS ID (e.g. SLPP session ID and/or SL-PRS resource ID)
· SL-PRS size (Comb size and Symbol size)

In addition, a new LCID number should be assigned for SL-PRS Resource Request MAC CE to distinguish legacy SL-BSR MAC CE, for example 47. 

[bookmark: _heading=h.pdjct7tnf4vf]2.3		RRC for periodic SL-PRS transmission in Scheme 1
In the last RAN2 meeting, RAN2 agreed that UE sends an RRC message to the gNB for providing the assistance information for CG configuration. 
Agreements:
At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.

For periodic sidelink data communication, UE sends SL traffic pattern information including Periodicity, StartOffset, MessageSize and QoS via RRC message i.e. SL-TrafficPatternInfo in UEAssistanceInformation message. UE expects that gNB schedules periodic CG SL grant according to the SL traffic pattern. In this way, gNB needs to know the requirements of the SL-PRS transmission pattern information. 

In legacy SL-TrafficPatternInfo, MessageSize indicates the maximum TB size based on the observed traffic pattern. But, SL-PRS pattern should include comb size and symbol size instead of MessageSize. 

Below is an example of SL-PRS pattern information.
	SL-PRS-AssistanceInformationNR-r18 ::= SEQUENCE (SIZE (1..maxNrofPRSPattern-r18)) OF SL-PRSPatternInfo-r18
 
SL-PRSPatternInfo-r18::=      	SEQUENCE {
	SL-PRSPeriodicity-r18            	ENUMERATED {ms20, ms50, ms100, ms200, ms300, ms400, 
                                                         ms500, ms600, ms700, ms800, ms900, ms1000},
	timingOffset-r18                  	INTEGER (0..10239),
	SL-PRS-CombSize-r18                   BIT STRING (SIZE (2)),
SL-PRS-SymbolSize-r18                 BIT STRING (SIZE (4)),
	sl-PRS-QoS-FlowIdentity-r18       	SL-PRS-QoS-FlowIdentity-r18
}



Proposal 3.	SL-PRSPatternInfo with SL-PRS-CombSize and SL-PRS-SymbolSize is used for periodic SL-PRS transmission in Scheme 1.

[bookmark: _heading=h.bo4mzmxt0qee]2.4	MAC PDU generation in shared resource pool
According to RAN1 agreement, SL-PRS can be transmitted in a shared resource pool even though there is no data for transmission.
	Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.



In sidelink communication, Source ID and Destination ID can be achieved with combination of SCI (8 LSB of Source Layer-2 ID, 16 LSB of Destination Layer-2 ID) and MAC PDU subheader (16 MSB of Source Layer-2 ID, 8 MSB of Destination Layer-2 ID). 

In sidelink positioning, according to RAN1 agreement, Source ID and Destination ID will be identified through SCI-1B  (12 or 24 bits of Source Layer-2 ID, 24-bits of Destination Layer-2 ID) in dedicated pool, or SCI-2D (8 LSB of Source Layer-2 ID, 16 LSB of Destination Layer-2 ID) and decoded MAC PDU subheader (16 MSB of Source Layer-2 ID, 8 MSB of Destination Layer-2 ID) in shared pool. Therefore, MAC PDU should be generated to send SCI-2D and MAC PDU subheader even if UE does not have data available for transmission in a shared resource pool. 

In email discussion [3], RAN2 already has consensus on this as below;
	Proposal24: If the selected destination only has pending SL PRS, the MAC entity should generate MAC PDU containing only padding MAC subPDU for the transmission along with SL-PRS. [15/15]



So, we provide text proposal on this as following:
	The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	there is no Sidelink CSI Reporting MAC CE generated for this PSSCH transmission as specified in clause 5.22.1.7; and
-	there is no Sidelink DRX Command MAC CE generated for this PSSCH transmission as specified in clause 5.22.1.8; and
-	there is no Sidelink Inter-UE Coordination Request MAC CE generated for this PSSCH transmission as specified in clause 5.22.1.9; and
-	there is no Sidelink Inter-UE Coordination Information MAC CE generated for this PSSCH transmission as specified in clause 5.22.1.10; and
-	there is no (2nd-stage) SCI generated for SL-PRS transmission in a SL-PRS shared resource pool; and  
-	the MAC PDU includes zero MAC SDUs.



Proposal 4.	RAN2 to capture the above TP for MAC PDU generation to send SCI-2D and MAC subheader in a shared resource pool.

[bookmark: _heading=h.518ttnd8msau]2.5	SL-PRS retransmission in shared resource pool
According to RAN1 conclusion, SL-PRS does not require ACK/NACK feedback and retransmission. 
	Conclusion
Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.



In a dedicated resource pool, SL-PRS is transmitted without data (PSSCH), i.e. only PSCCH (SCI-1B) and SL-PRS are transmitted in a dedicated resource pool. On the other hand, in a shared resource pool, SL-PRS can be transmitted no matter whether data (SL-SCH) for transmission is available or not, i.e. PSCCH (SCI-2D), PSSCH (MAC header at least) and SL-PRS should be transmitted in a shared resource pool. Even if SL-PRS retransmission is not required and there is no SL-SCH data, MAC PDU should be retransmitted if PSSCH decoding is failed due to that MAC filtering is performed based on L2 ID. 

Proposal 5.	PSSCH decoding based SL-PRS retransmission is required in a shared resource pool.

[bookmark: _heading=h.6utmn8m1np6w]2.6	Resource selection/reselection due to SL-PRS delay budget
In email discussion [3], RAN2 has discussed conditions on resource (re)selection for SL-PRS transmission. RAN2 has consensus that MAC layer can trigger resource (re)selection procedure based on the remaining SL-PRS delay budget.
	Proposal15: If the transmission with the selected grant cannot fulfill the remaining SL-PRS delay budget, resource selection/reselection is performed. [15/15] FFS the definition of the SL-PRS delay budget and its relationship with SL-PRS priority.



According to TS 38.321, if the remaining PDB of data will not be met, MAC does not perform its transmission. 
	If the TX resource (re-)selection check procedure is triggered on the selected pool of resources for a Sidelink process according to clause 5.22.1.1, the MAC entity shall for the Sidelink process:
… skip …
1>	if transmission(s) with the selected sidelink grant cannot fulfil the remaining PDB of the data in a logical channel, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU:
NOTE 2:	If the remaining PDB is not met, it is left for UE implementation whether to perform transmission(s) corresponding to single MAC PDU or sidelink resource reselection.
NOTE 3:	It is left for UE implementation whether to trigger the TX resource (re-)selection due to the latency requirement of the MAC CE triggered according to clause 5.22.1.7.
2>	clear the selected sidelink grant associated to the Sidelink process, if available;
2>	trigger the TX resource (re-)selection.



This rule is similar to the rule of SL-PRS delay budget (RAN2 consensus), but the two mechanisms are somewhat different. For packet PDB, if all segmented data for a packet are not successfully received within PDB time, a missed packet on receiver side will be dropped due to out of PDB. Whereas, SL-PRS will be used for instant RS measurement at the physical layer, thus SL-PRS delay budget does not need stringent PDB requirement. 

Observation 2.	SL-PRS delay budget is different from SL data PDB. 

RAN2 first has to discuss how the MAC entity determines SL-PRS delay budget. Simply, it can be a response time of positioning QoS. The response timer will be started upon receiving SLPP requestLocationInformation message, thus SL-PRS should be transmitted at least within the response time in QoS.

If the remaining SL-PRS delay budget will not be met, UE can determine whether resource selection/reselection is performed or not. For example, UE can consider that the positioning result will be failed and take an action plan for the next procedure (e.g. session modification, or method change, etc). Therefore, resource selection/reselection due to SL-PRS delay budget should be left on UE implementation.

Proposal 6.	SL-PRS delay budget is considered as response time in positioning QoS. Resource selection/reselection due to SL-PRS delay budget should be left on UE implementation.

[bookmark: _heading=h.ij5c03szmb6]2.7	SL LCP for SL-PRS in shared resource pool
Same as UL LCP, SL LCP procedure is based on type and priority of logical channels whenever a new sidelink transmission is performed. However, due to that SL-PRS is not a logical channel, legacy SL LCP procedure needs to be modified.  

In email discussion [3], RAN2 has discussed SCI priority selection between SL-SCH priority and SL-PRS priority in a shared resource pool. Majority view is that the higher priority of the two is selected. 
	Proposal18: RAN2 to make the following working assumption: When both SL-SCH data are transmitted and SL-PRS are transmitted on shared resource pool, the priority that MAC indicates to PHY is the higher priority of the two. [15/15] Revisit the issue when SL-PRS priority is defined.



In email discussion [3], RAN2 has discussed the LCP rule between SL-SCH and SL-PRS in a shared resource pool. Majority view is that the higher priority of the two is selected.
	Proposal21: For a SL Grant in shared resource pool, MAC layer selects the destination with the highest priority of the SL-PRS and SL-SCH data. [15/15] FFS the other criteria for destination selection in shared resource pool



In email discussion [3], RAN2 has discussed priority handling two pendings between SL-SCH transmission and SL-PRS transmission on shared resource pool. Majority view is that SL PRS is only transmitted when the SL-SCH data with higher priority than the SL PRS is already allocated in the MAC PDU.
	Proposal22: When the destination of the shared resource pool is already selected when there are both SL-PRS and data pending for transmission SL PRS is only transmitted when the SL-SCH data with higher priority than the SL PRS is already allocated in the MAC PDU. [10/15]



Throughout majority views above, we observe that the principle is that SL-PRS is considered as SL-SCH data for handling of overlapping of SL-PRS and SL-SCH in a shared resource pool, which means SL-PRS is regarded as LCH, so SL-PRS priority (3-bits) and LCH priority (3-bits) can be directly/easily compared. However, SL-PRS priority is related to sidelink positioning QoS, whereas SL-SCH data priority is related to traffic data QoS. If SL-SCH data is SLPP message, it is reasonable to compare between two QoS, otherwise, two QoSs are different and it may not be fair to be compared directly. 

Observation 3.	It may not be fair to compare priorities between SL-PRS and SL-SCH.

RAN2 agreed that SLPP message is delivered via PC5-U at least to support all cast types (but GC/BC are deprioritized in R18 due to R18 timeline and security issue). Anyway, considering SLPP message has signalling characteristics, SLPP transport QoS will have the highest priority among STCH. In sidelink positioning, SL-PRS transmission will be triggered by SLPP requestInformationLocation message like LPP, therefore, in order to transmit SL-PRS within expected time duration after SLPP requestInformationLocation message (i.e. SL-PRS is transmitted over other traffic data), it is a better approach that SL-PRS is prioritized between signaling (SCCH, MAC CE) and traffic (STCH).

	Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	data from SCCH;
-	Sidelink CSI Reporting MAC CE;
-	Sidelink Inter-UE Coordination Request MAC CE and Sidelink Inter-UE Coordination Information MAC CE;
-	Sidelink DRX Command MAC CE;
-    Sidelink reference signal (SL-PRS); 
-	data from any STCH.



Proposal 7.	SL-PRS is prioritized between signaling (SCCH, MAC CE) and traffic (STCH).

[bookmark: _heading=h.ouui5n19l2dt]2.8	SL DRX operation in shared and dedicated resource pool
In email discussion [3], RAN2 has discussed SL DRX operation for SL-PRS transmission in a shared and dedicated resource pool. Majority view is that legacy SL DRX can work in a shared resource pool. And SL DRX and dedicated resource pool for PRS transmission should not be configured together.
	Proposal25: DRX and dedicated resource pool for PRS transmission should not be configured together. [8/15]



In a shared resource pool, SL DRX operation will follow legacy operations to support backward compatibility. The cases of Active TIme are defined in TS 38.321, as below:
	When SL DRX is configured, the Active Time includes the time while:
-	sl-drx-onDurationTimer/sl-DRX-GC-BC-OndurationTimer or sl-drx-InactivityTimer/sl-DRX-GC-InactivityTimer is running; or
-	sl-drx-RetransmissionTimer/sl-DRX-GC-RetransmissionTimer is running; or
-	period of sl-LatencyBoundCSI-Report configured by RRC in case SL-CSI reporting MAC CE is not received; or
-	the time between the transmission of the request of SL-CSI reporting and the reception of the SL-CSI reporting MAC CE in case SL-CSI reporting MAC CE is received; or
-	Slot(s) associated with the announced periodic transmission(s) by the UE transmitting SL-SCH Data; or
-	the time between transmission/reception of Direct Link Establishment Request message (TS 24.587 [28]) or ProSe Direct Link Establishment Request message (TS 24.554 [29]) and reception of RRCReconfigurationSidelink message including initial DRX configuration or the link establishment procedure being aborted by upper layer; or
-	the time between transmission of RRCReconfigurationSidelink message including initial DRX configuration and reception of corresponding RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink message.



As seen current specificaiton, the active time is extended for the time to success exchange of the paired message (i.e., request and response). Additionally, we think that active time can be extended to avoid SLPP message missing due to SL DRX operation in a shared resource pool. This mechanism is similar to legacy SL-CSI reporting request and reception. This extended rules could reduce sidelink positioning latency. 

Proposal 8.	When SL DRX is configured, the Active Time includes the time while: 
· Option 1. the time during SLPP session operation (i.e. between creation and termination)
· Option 2. the time between SLPP request message and SLPP provide message
· Option 3. the time when a certain timer is running 

In a dedicated resource pool, majority view is that SL DRX and dedicated resource pool for PRS transmission should not be configured together. This is a simple solution and can avoid the complexity of HARQ timers because SL-PRS does not require HARQ feedback and retransmission. 

However, we think SL DRX can work in a dedicated resource pool with periodicity (i.e. on duration timer and inactivity timer) and without HARQ RTT timer (sl-drx-HARQ-RTT-Timer, sl-DRX-GC-HARQ-RTT-Timer) and retransmission timer (sl-drx-RetransmissionTimer, sl-DRX-GC-RetransmissionTimer). Legacy SL DRX is configured on cast types (GC/BC) and per pair of UE (UC). Without complex configuration, UE can determine whether to use HARQ RTT timer and retransmission timer depending on which resource pool is used. That would provide DRX benefit for power consumption even in a dedicated resource pool.

Proposal 9.	SL DRX can work in a dedicated resource pool with periodicity (i.e. on duration timer and inactivity timer) without HARQ RTT timer and retransmission timer. 

In addition, especially for RTT-type sidelink positioning method, SL DRX active time should be extended after transmitting of SL-PRS until receiving of SL-PRS. Because RTT type method requires the pair of SL-PRS transmission and measurement between two UEs. If UE who transmitted SL-PRS misses receiving SL-PRS, RTT positioning result will fail or be delayed. 

Proposal 10.	When SL DRX is configured, the Active Time includes the time while: 
· the time between transmitting of SL-PRS and receiving of SL-PRS in SL RTT type positioning method

[bookmark: _heading=h.b54gtttdvd8x]3	Conclusion
Proposal 1.	Two following options can be considered for 3-bits SL-PRS priority mapping/translation from 7/8-bits positioning QoS:
· Option 1. SL-PRS priority can be derived by following equations:
· For 7-bits accuracy, SL-PRS priority is floor(accuracy/16)
· For 8-bits accuracy, SL-PRS priority is floor(accuracy/32)
· Option 2. SL-PRS priority can be determined by configured thresholds
 
Proposal 2.	Following fields in SL-PRS Resource Request MAC CE are used for aperiodic/one-shot SL-PRS transmission in Scheme 1:
· Destination
· SL-PRS ID (e.g. SLPP session ID and/or SL-PRS resource ID)
· SL-PRS size (Comb size and Symbol size)

Proposal 3.	SL-PRSPatternInfo with SL-PRS-CombSize and SL-PRS-SymbolSize is used for periodic SL-PRS transmission in Scheme 1.

Proposal 4.	RAN2 to capture the above TP for MAC PDU generation to send SCI-2D and MAC subheader in a shared resource pool.

Proposal 5.	PSSCH decoding based SL-PRS retransmission is required in a shared resource pool.

Proposal 6.	SL-PRS delay budget is considered as response time in positioning QoS. Resource selection/reselection due to SL-PRS delay budget should be left on UE implementation.

Proposal 7.	SL-PRS is prioritized between signaling (SCCH, MAC CE) and traffic (STCH).

Proposal 8.	When SL DRX is configured, the Active Time includes the time while: 
· Option 1. the time during SLPP session operation (i.e. between creation and termination)
· Option 2. the time between SLPP request message and SLPP provide message
· Option 3. the time when a certain timer is running 

Proposal 9.	SL DRX can work in a dedicated resource pool with periodicity (i.e. on duration timer and inactivity timer) without HARQ RTT timer and retransmission timer. 

Proposal 10.	When SL DRX is configured, the Active Time includes the time while: 
· the time between transmitting of SL-PRS and receiving of SL-PRS in SL RTT type positioning method

4	References
[1] RP-232670, Revised WID on Expanded and Improved NR Positioning (RANP#101)
[2] R2-2308964, Report from session on positioning and sidelink relay (RAN2#123) 
[3] R2-2309634,	Summary of [Post123][403][POS] Sidelink positioning MAC issues (Huawei)
[4] R2-2309419 (R1-2308559), LS on Priority Handling for SL Positioning (Source: RAN1 To: RAN2)  

