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In RAN #98e e-meeting, specify resource allocation for SL PRS has been captured in the WID [1]. In this contribution, we present our views on the remaining issue for resource allocation for SL PRS. 
	· 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 signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].



Remaining issues 
TP for scheduling of NR SL PRS for a dedicated SL PRS resource pool
	< Unchanged parts are omitted >
[bookmark: _Toc29326622][bookmark: _Toc29327772][bookmark: _Toc36045962][bookmark: _Toc36046222][bookmark: _Toc36046368][bookmark: _Toc45209285][bookmark: _Toc51852459][bookmark: _Toc129874543]7.3.1.4.3	Format 3_2
DCI format 3_2 is used for scheduling of NR SL PRS for a dedicated SL PRS resource pool in one cell. 
The following information is transmitted by means of the DCI format 3_2 with CRC scrambled by SL-PRS-RNTI or SL-PRS-CS-RNTI: 
-	Resource pool index – bits, where I is the total number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.2.4.1.1 of [6, TS 38.214]
-	First SL PRS indicator -  bits indicating the SL PRS resource ID for the first SL PRS transmission, where the value  is the total number of SL PRS resources within a slot in a dedicated SL PRS resource pool and provided by the higher layer parameter sl-PrsResources-Dedicated-SL-PRS-RP.
< Unchanged parts are omitted >



Based on the following agreement with highlighted, we think resource pool index I should be the total number of dedicated resource pools. But, in the current version, this may be a misunderstanding that I is the total number of shared and dedicated resource pools.
	Agreement
In resource allocation in scheme 1, for a dedicated resource pool 
· in the DCI, introduce at least the following fields: 
· Resource pool index – number of bits same to SL communications
· Time gap - 3 bits
· SCI format 1-B fields:
· Time resource assignment for SL-PRS future reservation(s) 
· SL-PRS resource ID (s) for the future 1 or 2 reservations 
· SL-PRS resource ID for the first SL-PRS transmission
· Configuration index – number of bits same to SL communications
· Padding bits, if required


In addition, if the I is the total number of shared and dedicated resource pools, and is equal to 8, we wonder if the number is enough since multiple dedicated resource pools need to be supported for different candidate bandwidth.
So, we propose
Proposal 1: 
· Adopt the following modification into TS38.212 regarding resource pool index
		< Unchanged parts are omitted >
7.3.1.4.3	Format 3_2
DCI format 3_2 is used for scheduling of NR SL PRS for a dedicated SL PRS resource pool in one cell. 
The following information is transmitted by means of the DCI format 3_2 with CRC scrambled by SL-PRS-RNTI or SL-PRS-CS-RNTI: 
-	Resource pool index – bits, where I is the total number of dedicated resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.2.4.1.1 of [6, TS 38.214]
-	First SL PRS indicator -  bits indicating the SL PRS resource ID for the first SL PRS transmission, where the value  is the total number of SL PRS resources within a slot in a dedicated SL PRS resource pool and provided by the higher layer parameter sl-PrsResources-Dedicated-SL-PRS-RP.
< Unchanged parts are omitted >


· Reason for change: It has been agreed to use format 3-2 for scheduling of NR SL PRS for a dedicated SL PRS resource pool. But the resource pool index is ordering based on dedicated pool or all pools is unclear in the current RAN1 specification. 
· Summary of change: Modify the “I” as the total number of dedicated resource pools in TS 38.214. 
· Consequences if not approved: The specification is unclear.



TP for mode 1 resource allocation mode 1
	8.2.4.1	Resource allocation
In sidelink resource allocation mode 1: 
-	For SL PRS transmission, a UE may be configured with dynamic grant, configured grant type 1, or configured grant type 2 


For the above part in CR [4], we have some concerns about “or” before “configured grant 2”, it is more like one of dynamic grant, configured grant type 1, and configured grant type 2 is supported. In our view, dynamic grant, configured grant type 1, and configured grant type 2 are supported for SL PRS transmission. A similar description in SL communication resource allocation is captured as the following. 
	[bookmark: _Toc29673236][bookmark: _Toc29673377][bookmark: _Toc29674370][bookmark: _Toc36645600][bookmark: _Toc45810649][bookmark: _Toc137117192]8.1.2	Resource allocation
In sidelink resource allocation mode 1:
-	for PSSCH and PSCCH transmission, dynamic grant, configured grant type 1 and configured grant type 2 are supported. The configured grant Type 2 sidelink transmission is semi-persistently scheduled by a SL grant in a valid activation DCI according to Clause 10.2A of [6, TS 38.213].


So, referring to the above description in SL communication, we propose to modify it as follows.
Proposal 2: 
· Adopt the following modification into TS38.214 regarding mode 1 resource allocation 
		< Unchanged parts are omitted >
8.2.4.1	Resource allocation
In sidelink resource allocation mode 1: 
-	For SL PRS transmission, a UE may be configured with dynamic grant, configured grant type 1, and [/]or configured grant type 2 are supported

< Unchanged parts are omitted >


· Reason for change: It has been agreed that dynamic grant, configured grant type 1, and configured grant type 2 are supported. But current specification is more like only one of dynamic grant, configured grant type 1, and configured grant type 2 can be supported
· Summary of change: To modify the description as dynamic grant, configured grant type 1, and configured grant type 2 are supported
· Consequences if not approved: whether supporting both dynamic grant, configured grant type 1, and configured grant type 2 is unclear.
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TP for SL PRS multiplexing in shared resource pool
Regarding the relationship between SL PRS and PSSCH, the following descriptions are captured in TS38.214.
	For a shared SL PRS resource pool, the UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1, [with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, , shall correspond to one of the SL PRS resources in parameter.
-	the UE shall not transmit SL PRS in symbols where associated PSCCH is transmitted.
-	the UE shall not transmit SL PRS and PSSCH DMRS in the same symbol.
-	the UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
-	the UE shall transmit SL PRS on contiguous symbols either in between or after symbols where PSSCH DMRS is transmitted.
-	the UE shall transmit SL PRS only after the last symbol with second stage SCI. 
-	For a given value of   , SL PRS resource is mapped to the last consecutive   SL symbols in the slot that meet all the other restrictions
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]


However, the above descriptions seem to be contradictory, because the first sentence says ‘the UE transmits the SL PRS in PSSCH symbols’, while the sentence in the sub-bullet says ‘the UE shall not transmit PSSCH and SL PRS in the same symbol’.
To address this issue, we think the sentence ‘The UE shall not transmit PSSCH and SL PRS in the same symbol’ should be deleted, and corresponding description can be captured in the section of PSSCH mapping in TS38.211.
Proposal 3: 
· Adopted the following TP regarding the relationship between SL PRS and PSSCH into TS38.214.
	< Unchanged parts are omitted >
For a shared SL PRS resource pool, the UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1, [with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, , shall correspond to one of the SL PRS resources in parameter.
-	the UE shall not transmit SL PRS in symbols where associated PSCCH is transmitted.
-	the UE shall not transmit SL PRS and PSSCH DMRS in the same symbol.
-	the UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
-	the UE shall transmit SL PRS on contiguous symbols either in between or after symbols where PSSCH DMRS is transmitted.
-	the UE shall transmit SL PRS only after the last symbol with second stage SCI. 
-	For a given value of   , SL PRS resource is mapped to the last consecutive   SL symbols in the slot that meet all the other restrictions
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]
< Unchanged parts are omitted >


· Adopted the following TP regarding the relationship between SL PRS and PSSCH into TS38.211.
	< Unchanged parts are omitted >
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH.
-	the corresponding resource elements in the corresponding physical resource blocks do not include resource elements on associated SL PRS symbol(s).
The resource elements used for the PSSCH in the first OFDM symbol in the mapping operation above, including any DM-RS, PT-RS, or CSI-RS occurring in the first OFDM symbol, shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.
< Unchanged parts are omitted >


Conclusion
In this contribution, we discuss the remaining issue on resource allocation for SL PRS.
Proposal 1: 
· Adopt the following modification into TS38.212 regarding resource pool index
		< Unchanged parts are omitted >
7.3.1.4.3	Format 3_2
DCI format 3_2 is used for scheduling of NR SL PRS for a dedicated SL PRS resource pool in one cell. 
The following information is transmitted by means of the DCI format 3_2 with CRC scrambled by SL-PRS-RNTI or SL-PRS-CS-RNTI: 
-	Resource pool index – bits, where I is the total number of dedicated resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.2.4.1.1 of [6, TS 38.214]
-	First SL PRS indicator -  bits indicating the SL PRS resource ID for the first SL PRS transmission, where the value  is the total number of SL PRS resources within a slot in a dedicated SL PRS resource pool and provided by the higher layer parameter sl-PrsResources-Dedicated-SL-PRS-RP.
< Unchanged parts are omitted >


· Reason for change: It has been agreed to use format 3-2 for scheduling of NR SL PRS for a dedicated SL PRS resource pool. But the resource pool index is ordering based on dedicated pool or all pools is unclear in the current RAN1 specification. 
· Summary of change: Modify the “I” as the total number of dedicated resource pools in TS 38.214. 
· Consequences if not approved: The specification is unclear.


Proposal 2: 
· Adopt the following modification into TS38.214 regarding mode 1 resource allocation 
		< Unchanged parts are omitted >

8.2.4.1	Resource allocation
In sidelink resource allocation mode 1: 
-	For SL PRS transmission, a UE may be configured with dynamic grant, configured grant type 1, and [/]or configured grant type 2 are supported

< Unchanged parts are omitted >


· Reason for change: It has been agreed that dynamic grant, configured grant type 1, and configured grant type 2 are supported. But current specification is more like only one of dynamic grant, configured grant type 1, and configured grant type 2 can be supported
· Summary of change: To modify the description as dynamic grant, configured grant type 1, and configured grant type 2 are supported
· Consequences if not approved: whether supporting both dynamic grant, configured grant type 1, and configured grant type 2 is unclear.


Proposal 3: 
· Adopted the following TP regarding the relationship between SL PRS and PSSCH into TS38.214.
	< Unchanged parts are omitted >
For a shared SL PRS resource pool, the UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1, [with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, , shall correspond to one of the SL PRS resources in parameter.
-	the UE shall not transmit SL PRS in symbols where associated PSCCH is transmitted.
-	the UE shall not transmit SL PRS and PSSCH DMRS in the same symbol.
-	the UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
-	the UE shall transmit SL PRS on contiguous symbols either in between or after symbols where PSSCH DMRS is transmitted.
-	the UE shall transmit SL PRS only after the last symbol with second stage SCI. 
-	For a given value of   , SL PRS resource is mapped to the last consecutive   SL symbols in the slot that meet all the other restrictions
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]
< Unchanged parts are omitted >


· Adopted the following TP regarding the relationship between SL PRS and PSSCH into TS38.211.
	< Unchanged parts are omitted >
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH.
-	the corresponding resource elements in the corresponding physical resource blocks do not include resource elements on associated SL PRS symbol(s).
The resource elements used for the PSSCH in the first OFDM symbol in the mapping operation above, including any DM-RS, PT-RS, or CSI-RS occurring in the first OFDM symbol, shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.
< Unchanged parts are omitted >
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