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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction	
In the RAN#101 WG meeting, Revised WID on Expanded and Improved NR Positioning was approved [1]. The Rel-18 WI scope of sidelink positioning was reduced, such as down-scope partial coverage and out of coverage scenarios, and restrict the scope of SL-TDOA positioning.  
	Objective:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)). 
· Specify the protocol and procedures for SL positioning between UEs and a single LMF for in coverage scenario only, including joint PC5-Uu scenarios. 
· NOTE: Assumes all involved UEs are served by same LMF.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization.
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


Based on the discussion and agreements of the previous meetings, in this contribution, we press ahead with remaining issues to enable SL positioning, including SL-PRS shared and dedicated resource pool related issues.
1 Dedicated resource pool
1.1 SL-PRS sequence design
In RAN1#114 [2], we discussed the CSI content for SL-PRS scheduling in a dedicated resource pool, and the following agreement was made.
	Agreement
In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· Field 1: SL-PRS priority - 3 bits
· Field 2: Source ID – Up to resource pool (pre-)configuration 12 or 24 bits 
· Field 3: Destination ID - 24 bits
· Field 4: Cast type – 2 bits
· Field 5: Resource reservation period - Ceil(log2(Number of candidate values in (pre-)configuration))
· Alt. 5.1: Up to 16 values
· Field 6: Time resource assignment for SL-PRS future reservations
· 1 or 2 max future slots within 32 slots – 5 bits or 9 bits, based on the maximum number of the (pre-)configured future reservations
· Field 7: SL-PRS resource ID (s) for the future 1 or 2 reservations 
· Number of bits: 
· In case of max number of future reservations is (pre-)configured to 2: [2*Ceil(log2(Number of SL-PRS resources in (pre-)configuration))]
· In case of max number of future reservations is (pre-)configured to 1: Ceil(log2(Number of SL-PRS resources in (pre-)configuration))
· Field 8: SL-PRS request – 0 or 1 bit
Field 9: Reserved bits – up to (pre-)configuration


Notice that the number of bit of Field 7 is variable based on the parameter of the max number of future reservations. The expression of this part in CR is 
	SCI format 1-B
SCI format 1-B is used for the scheduling of SL PRS for a dedicated resource pool.  
The following information is transmitted by means of the SCI format 1-B:
-	Priority – 3 bits as specified in clause x.x of [12, TS 23.586] and clause x.x of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on. 
-	Source ID – 12 or 24 bits determined by higher layer parameter XYZ, as defined in clause x.x of [6, TS 38.214].
-	Destination ID – 24 bits as defined in clause x.x of [6, TS 38.214]. 
-	Cast type indicator – 2 bits as defined in Table 8.3.1.2-1 and in clause x.x of [6, TS 38.214].
-	Resource reservation period –  bits as defined in clause xx of [5, TS 38.213], where  is the number of entries in the higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP, if higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP is configured; 0 bit otherwise.
-	Time resource assignment – 5 bits when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 2; otherwise 9 bits when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3, as defined in clause x.x.x of [6, TS 38.214].
[bookmark: _Hlk137829588]-	Resource ID indication –bits when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 2; otherwise x bits when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3. The value  is the total number of SL PRS resources within a slot in a dedicated resource pool for SL PRS transmission and provided by the higher layer parameter XYZ.
-	SL PRS request – 1 bit as defined in clause x.x of [TS 38.214] when the higher layer parameter XYZ is provided; 0 bit otherwise.
-	Reserved -  bits as configured by higher layer parameter XYZ, with value set to zero.


[bookmark: OLE_LINK1]Based on the agreement, the bit number of the Resource ID indication field can be determined as   when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3.
Proposal 1: For the  Resource ID indication Field in SCI format 1-B, it is  bit when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3.

Since the definition of dedicated SL PRS resource pool has been implemented in TS 38.214 goes that “A sidelink resource pool which can be used for transmission of SL PRS and cannot be used for transmission of PSSCH will be referred to as dedicated SL PRS resource pool.”, the related expressions are preferred to be consistent without causing ambiguity. 
when it is implemented in TS 38.213, there exists an expression that involves PSCCH transmission power may causes ambiguity resulting in specification broken
	For a PSCCH transmission by a UE on a resource pool dedicated for SL PRS transmissions, a power of the PSCCH transmission in a slot is same as a power of SL PRS transmission by the UE in the slot. The UE determines the power as described in Clause 16.2.3A.


The expression of “resource pool dedicated for SL PRS transmissions” here is preferred to be modified as “dedicated SL PRS resource pool” for clarification. 
Proposal 2: Adopt the following TP for clause 16.2.2 of TS 38.213
	[bookmark: _Toc137056436][bookmark: OLE_LINK2][bookmark: OLE_LINK3]16.2.2	PSCCH
---------------------------- Start of Text Proposal for TS 38.213 -----------------------
< Unchanged parts are omitted >
For a PSCCH transmission by a UE on a resource pool dedicated for SL PRS transmissions resource pool, a power of the PSCCH transmission in a slot is same as a power of SL PRS transmission by the UE in the slot. The UE determines the power as described in Clause 16.2.3A.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------



1.2 PSCCH configuration in a dedicated resource pool
In RAN1#114 [2], it has been concluded to support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot for dedicated resource pools. The construction of the mapping rule relies on the concept of the subchannel, which is a partition of the resource pool. A PSCCH is mapped in a single subchannel and o	the PSCCH in the ith subchannel is associated with the ith SL-PRS resource ID. The relevant agreement is as follows
	Agreement
For the PSCCH configuration in a dedicated resource pool,
· A PSCCH is mapped in a single subchannel similar to shared resource pool and:
· the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL.
· FFS: whether to add additional values for the subchannel (pre-)configuration
· the PSCCH in the ith subchannel is associated with the ith SL-PRS resource ID
· Note: if the number of subchannels is larger than the (pre-)configured number of SL PRS resources, then subchannels with index larger than or equal to the (pre-)configured number of SL PRS resources are not mapped to any resource



The structure of sub-channels can be used to minimize specification changes and reuse much of the existing slot structure. All agreed PSCCH number of PRB values from SL communication exist as sub-channel sizes, enabling gapless frequency mapping of PSCCHs. PSCCH number of PRBs is an enumeration of {10,12,15,25}, and subchannel sizes includes 10,12,15,25,50,75,100. Since it has agreed that the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL, there is no necessary to add additional values for the subchannel configuration in order to complete the partition of subchannels as long as they are mapped from the first PRB in the resource pool. These information are sufficient to determine the location of each sub-channel in the dedicated resource pool without confusion. The mapping relationship of PSCCH and SL-PRS can also be proceeded since Sub-channel indexing is already defined in specifications. 
Proposal 3: With regards to the PSCCH configuration in a dedicated resource pool, no additional values are required for the sub-channel (pre-)configuration.
2 Shared resource pool
Regarding the determination of the number of coded modulation symbols generated for 2nd-stage SCI, an agreement has also been achieved in RAN1#114 goes that
	Agreement
With regards to PSSCH and SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission, symbols with SL-PRS are excluded when calculating ,
· Alt. 1: based on a value (pre-)configured in the resource pool for this purpose (new parameter).
· FFS: possible values (to be decided when discussing RRC parameters)



So it is a common understanding that as the UE cannot know the number of SL PRS symbols before the 2nd-stage SCI decoding, a rule is needed to determine the number of SL PRS symbols based on  a new parameter (pre-)configured. The remaining issue is the possible values of the parameter. 
In RAN1#114 [2], it has been concluded that no additional AGC or gap symbols are defined beyond those defined as part of Rel-16 SL communications for a shared resource pool. The relevant conclusion is as follows
	Conclusion
For a shared resource pool, no additional AGC or gap symbols are defined beyond those defined as part of Rel-16 SL communications, i.e., the only AGC symbol is the AGC symbol before the first symbol of the PSCCH and a gap symbol is present at the last SL symbol of the slot and/or a gap symbol is present in between PSSCH and PSFCH symbol when PSFCH is present in the slot. 


On the other hand, the supported value of symbol number within the sidelink PRS resource enumerate from 1 to 9. Therefore, in the shared resource pool in which PSSCH and SL-PRS TDMed multiplexing, the maximum number of symbols available for 2nd-stage SCI transmission is not greater than 11, exclude an AGC symbol, a gap symbol, and at least one SL-PRS symbol. The (pre-)configuration relation to the max. configurable number of symbols occupied with SL-PRS should be no less than 3 and no more than 11, hence the possible values of indicating the number of symbols for SL-PRS in the slot can be {3,4,…,11}.
Proposal 4: With regards to PSSCH and SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission, possible values of a new parameter in the resource pool indicating the number of symbols for SL-PRS in the slot can be selected form {3,4,…,11}. 
3 Conclusion
Proposal 1: For the  Resource ID indication Field in SCI format 1-B, it is  bit when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3.
Proposal 2: Adopt the following TP for clause 16.2.2 of TS 38.213
	16.2.2	PSCCH
---------------------------- Start of Text Proposal for TS 38.213 -----------------------
< Unchanged parts are omitted >
For a PSCCH transmission by a UE on a resource pool dedicated for SL PRS transmissions resource pool, a power of the PSCCH transmission in a slot is same as a power of SL PRS transmission by the UE in the slot. The UE determines the power as described in Clause 16.2.3A.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------


Proposal 3: With regards to the PSCCH configuration in a dedicated resource pool, no additional values are required for the sub-channel (pre-)configuration.
Proposal 4: With regards to PSSCH and SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission, possible values of a new parameter in the resource pool indicating the number of symbols for SL-PRS in the slot can be selected form {3,4,…,11}. 
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