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Introduction
In RAN1#114, we discussed the solutions to support SL-PRS resource allocation. In this paper, we further provide our views on the maintenance of resource allocations for SL positioning.

Dedicated resource pool for SL-PRS
Design of SCI format 1-B
In RAN1#114 [1], the fields of SCI format 1-B have been discussed and following agreement is reached.
	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 


To indicate the reserved SL PRS resources, the field “SL-PRS resource ID (s)” have been introduced. The length of the field “Resource ID indication” was temporarily agreed as  [2*Ceil(log2(Number of SL-PRS resources in (pre-)configuration))] and is x bits in TS38.212. The further discussion is expected to finalize the size. 
Firstly, the temporary size as in the agreement may result in 1 bit waste. 
For example, if the configured number of SL PRS resources equals 5 and the max number of reservations is (pre-)configured to 3, we have

However, in this case, to indicate the SL PRS within two slots with each slot contains 5 SL PRS, there are 25 possibilities, then we only need 

The encoding of the bit field Resource ID indication could be rather straightforward, where

r1 is the reserved SL PRS resource ID for the second reservation
r2 is the reserved SL PRS resource ID for the third reservation
Proposal 1: The bit width of the field “Resource ID indication” when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3 should be as: Ceil(2*log2(Number of SL-PRS resources in (pre-)configuration)). 
Proposal 2: Endorse the following TP for clause 8.2.4.2 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc146641146]8.2.4.2	UE procedure for determining slots and SL PRS resource(s) associated with an SCI format 1-B in a dedicated resource pool
The set of slots and SL PRS resources for SL PRS transmission is determined by the PSCCH containing the associated SCI format 1-B, and fields '[SL-PRS resource ID (s))', '[Time resource assignment]' of the associated SCI format 1-B as described below.
The set of slots is determined as in clause 8.1.5, with the following modifications:
[bookmark: _Hlk144461245]-	"SCI format 1-A" is replaced by "SCI format 1-B",
-	[ potential parameter name changes].
The first SL PRS resource is determined according to the sub-channel used for the PSCCH transmission containing the associated SCI format 1-B: , where The the index of the sub-channel in the resource pool is identical to the index of the SL PRS resource provided by [higher layer parameter].
The second SL-PRS and third SL PRS resource, if reserved by SCI format 1-B, are determined from " Resource ID indication" which is equal to a PRS Resource ID value (PRIV) where,
If sl-MaxNumPerReserve is 2 then
 
If sl-MaxNumPerReserve is 3 then
 
where
-	 denotes the SL PRS resource ID for the second resource
-	 denotes the SL PRS resource ID for the third resource
-	 is the number of SL-PRS resources in a slot provided by higher layers.
If [sl-MaxNumPerReserve] is 2 then the index of the second SL PRS resource is indicated by the field [Resource ID indication].
[ If [sl-MaxNumPerReserve] is 3 then the index of the second / third SL PRS resource is indicated by the field [ Resource ID indication].]
---------------------------- End of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
Resource Allocation of PSCCH
In RAN1#114[1], the following agreement was made regarding the resource allocation of PSCCH.
	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 agreement specifies how a UE determines the corresponding PSCCH resource when a SL PRS resource is determined, i.e., the ith sub-channel will be selected for the PSCCH transmission for the ith SL-PRS resource ID as indicated by:
· the PSCCH in the ith subchannel is associated with the ith SL-PRS resource ID
However, we note that the PSCCH resource allocation is captured by Section 8.2.4 in TS 38.214 for SL PRS transmission procedure. It is not appropriate since how UE transmits PSCCH should be captured in TS 38.213. We propose to capture the PSCCH resource allocation within the PSCCH transmission procedure for clarification.
Proposal 3: Endorse the following TP for clause 16.4A of TS 38.213.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc146214480]16.4A	UE procedure for transmitting PSCCH in dedicated resource pool for SL PRS
For a resource pool dedicated for SL PRS transmissions, a UE can be provided a number of symbols in the resource pool, by sl-TimeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot, and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, starting from the lowest PRB of the sub-channel determined according to the index of the associated SL PRS resource for a PSCCH transmission with a SCI format 1-B. 
A UE that transmits a PSCCH with SCI format 1-B using SL PRS resource allocation scheme 2 [6, TS 38.214] sets 
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.213 -----------------------------

Shared resource pool for SL-PRS
Size of SCI format 2-D
In RAN1#114[1], the following agreements were made regarding the design of the SCI format 2-D.
	Agreement
In a shared resource pool,
· To indicate the SCI format 2-D, the reserved state of the “2nd-stage SCI format” field (Codepoint “11”) in SCI format 1-A is used 

Agreement
In a shared resource pool, 
· Aspect 4: In addition to the SL-PRS specific parameters, the following information related to PSSCH scheduling to indicate in the new second stage SCI 2-D, support at least the legacy content of SCI format 2-A and 2-B
· FFS: to support the legacy content of SCI format 2-C

Agreement
In a shared resource pool, with regards to the fields in SCI format 2-D, include the following fields: 
· SL PRS resource information indication of the current slot – ceiling(log2(#SL-PRS resources (pre-)configured in the resource pool) bits)
· SL PRS request – 0 or 1 bit
· Embedded SCI format – [X] bit(s)
· If the “Embedded SCI format” field is set to [0], the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to [1], the SCI 2-B fields are included

Working assumption
[bookmark: _Hlk145969954]The number of bits in the embedded SCI format field of SCI format 2-D is 2 bits
· If the “Embedded SCI format” field is set to 00, the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to 01, the SCI 2-B fields are included
· If the “Embedded SCI format” field is set to 10, “size of SCI 2-B” number of reserved bits are included
· If the “Embedded SCI format” field is set to 11, “size of SCI 2-B” number of reserved bits are included
· Note: the size of SCI format 2-D is the same regardless of the value of the embedded SCI format field

Conclusion
In a shared resource pool, in the embedded SCI format of SCI format 2-D, there is no consensus to support the legacy content of SCI format 2-C.




It was agreed in RAN1#114, that the 2nd stage SCI for communication should be contained within SCI format 2-D, e.g., SCI format 2-A and SCI format 2-B. 
With the discussion of sidelink communication in Rel-18, the SCI format 2-A could be potentially expended or a new SCI format could be potentially introduced to support sidelink communication on unlicensed spectrum. Hence, the length of SCI format 2-A may be variable and larger than SCI format 2-B. In this case, we have the following different situations:
When SCI 2-D contains the legacy SCI format 2-A and SCI format 2-B
	· [bookmark: _Hlk146207686]If the “Embedded SCI format” field is set to 00, the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to 01, the SCI 2-B fields are included


When SCI 2-D contains Rel-18 new SCI format 2-A (length is larger than SCI format 2-B) and SCI format 2-B
	· If the “Embedded SCI format” field is set to 00, the SCI 2-A fields are included
· If the “Embedded SCI format” field is set to 01, the SCI 2-B fields are included with necessary padding



We observe that under different situations, the length of reserved bits used for SCI format for sidelink communication may be variable. To ensure feature compatibility, correct decoding and spectral efficiency, we support that the length of the SCI format 2-D is indicated by higher layer signaling to ensure that all the Tx and Rx UE have a same understanding irrespective of the length of the embedded 2nd-stage SCI formats.  In other words, fixing the length of the SCI format 2-D based on current second stage SCI formats may be inefficient and does not support feature compatibility for new second stage SCI formats.
 Proposal 4: The size of the SCI format 2-D is (pre-)configured by higher layers signaling. 
Based on the (pre-)configured size, the padding bits shall be appended.
[bookmark: _Toc83205910]Proposal 5: Endorse the following TP for clause 8.4.1.4 of TS 38.212.
[bookmark: _Toc146106313]---------------------------- Start of Text Proposal for TS 38.212 -----------------------------
< Unchanged parts are omitted >
8.4.1.4	SCI format 2-D
SCI format 2-D is used for the decoding of PSSCH and the scheduling of SL PRS for a shared resource pool.
The following information is transmitted by means of the SCI format 2-D:
[bookmark: OLE_LINK5]-	SL PRS resource ID –bits, where the value  is the total number of SL PRS resource IDs within a slot in a shared 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 [6, TS 38.214] when the higher layer parameter XYZ is provided; 0 bit otherwise.
-	Embedded SCI format – 2 bits. This field indicates the embedded SCI format as defined in Table 8.4.1.4-1.
-	Embedded SCI format payload – number of bits determined according to Table 8.4.1.4-1. This field is set to the associated payload of the embedded SCI format indicated by the ‘Embedded SCI format’ field as defined in Table 8.4.1.4-1.
Table 8.4.1.4-1: Embedded SCI format and payload
	Value of the Embedded SCI format field
	Embedded SCI format
	Embedded SCI format payload

	00
	SCI format 2-A
	Set to all fields included in SCI format 2-A 

	01
	SCI format 2-B
	Set to all fields included in SCI format 2-B

	10
	Reserved
	Reserved

	11
	Reserved
	Reserved



Zeros shall be appended to SCI format 2-D so that the size of the SCI format 2-D is equal to the value provided by higher layer parameter xyz.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.212 -----------------------------

SL-PRS resource indication for TBS determination
In RAN1#114 [1], the following working assumption is achieved for the determination of TBS in the shared resource pool.
	Working assumption
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.



In addition, SCI 1-A and a 2nd stage SCI format are used for SL-PRS indication was agreed in RAN1#112bis [2], for the shared resource pool.
	Agreement
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI



It should be clear that the  should be the number of OFDM symbols used for SL PRS indicated by the 2nd stage SCI instead of the number of symbols configured for the shared resource pool. However, the current TS 38.214 in section 8.1.3.2 is not clear in such regard. 
Hence, a TP to clause 8.1.3.2 of TS 38.214 is needed.
Proposal 6: Confirm the following working assumption with the update that the  represents the number of OFDM symbols used for SL PRS in the slot as indicated in SCI 2-D.
	Working assumption
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot as indicated in SCI 2-D.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.



Proposal 7: Endorse the following TP to clause 8.1.3.2 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29673241][bookmark: _Toc29673382][bookmark: _Toc29674375][bookmark: _Toc36645605][bookmark: _Toc45810654][bookmark: _Toc146641128]8.1.3.2	Transport block size determination


For the PSSCH assigned by SCI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-LengthSymbols -2, where sl-LengthSymbols is the number of sidelink symbols within the slot provided by higher layers. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, the number of sidelink symbols assumed in transport block size determination is determined by a reference number of symbols, numRefSymbolLength, provided by higher layers, such that numRefSymbolLength replaces sl-LengthSymbols in calculation of . 
-	 = 3 if 'PSFCH overhead indication' field of SCI format 1-A indicates "1", and  = 0 otherwise, if higher layer parameter sl-PSFCH-Period is 2 or 4. If higher layer parameter sl-PSFCH-Period is 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 is the number of OFDM symbols used for SL PRS in the slot as indicated by the ‘SL PRS resource ID’ in SCI format 2-D,
-	 is the overhead given by higher layer parameter sl-X-Overhead, 
-	 is given by Table 8.1.3.2-1 according to higher layer parameter sl-PSSCH-DMRS-TimePatternList.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Resource allocation in mode 1
In RAN1#114 [1], the following agreements were made related to the resource allocation in mode 1 (previously referred to as scheme 1). In this section, we further provide our opinions on design the resource allocation in mode 1.
	Agreement
From RAN1 perspective, for scheme 1 SL-PRS resource allocation for a UE requiring to transmit SL-PRS, the serving gNB may receive a request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration(s). 
· Up to other WGs to decide on the appropriate signaling and details on SL PRS characteristic(s) and/or SL-PRS configuration(s) request

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
· For configured grant type 1 resource allocation,
· RRC is used for indicating at least the following:
· Info-1: the periodicity, 
· Info-2: the slot offset relative to a logical slot defined by Info-3,
· Info-3: SFN used for determination of the slot offset,
· Info-4: Resource pool index
· Info-5: Time resource assignment for SL-PRS future reservation(s)
· Info-6: SL-PRS resource ID (s) for the future 1 or 2 reservations
· Info-7: SL-PRS resource ID for the first SL-PRS transmission 
· For configured grant type 2 resource allocation, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· DCI is used for the activation/release of the configured grant resources




Shared RP
For shared resource pool, there was discussion whether a bit indication from gNB allowing UE to transmit SL-PRS within the scheduled PSSCH resource is included or not.
In our view, firstly a bit in the DCI indicating that the allocated resource could be potentially used for SL-PRS could serve as the acknowledge for the UL MAC requesting the SL-PRS transmission. The UE can send SL PRS with flexibility and indicate the SL-PRS specific information within the SCI.
More importantly, it should be clear that network should explicitly indicate whether the resource allocated is for legacy purpose (data (re-)transmission only) or for Rel-18 purpose. Otherwise, a UE may use e.g. configured grant resource provided in a legacy manner, for the SL-PRS transmission.
In addition, the ranging service authorization by RAN is part of the work item objective, and gNB should have capability to ensure that a UE has no access to the ranging service based on core network indication.
With regards to the bit interpretation, it should be that
If the bit is set to 1, UE may transmit SL-PRS in the scheduled PSSCH resource.
If the bit is set to 0, UE is not allowed to transmit SL-PRS in the schedule PSSCH resource.
Proposal 8: In dynamic grant type resource allocation, for shared resource pool, one-bit indicating whether the scheduled resource is allowed or not allowed to contain SL-PRS transmission is included in the DCI 3_0.
This bit also applies to configured grant type 2.
Proposal 9: Endorse the following TP to clause 7.3.1.4.1 of TS 38.212.
---------------------------- Start of Text Proposal for TS 38.212 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29326622][bookmark: _Toc29327772][bookmark: _Toc36045962][bookmark: _Toc36046222][bookmark: _Toc36046368][bookmark: _Toc45209285][bookmark: _Toc51852459][bookmark: _Toc129874543]7.3.1.4.1	Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-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, and sl-DiscTxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number – 4 bits.
-	New data indicator – 1 bit.
-	Lowest index of the subchannel allocation to the initial transmission – bits as defined in clause 8.1.2.2 of [6, TS 38.214]
-	SCI format 1-A fields according to clause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
-	PSFCH-to-HARQ feedback timing indicator – bits, where  is the number of entries in the higher layer parameter sl-PSFCH-ToPUCCH, as defined in clause 16.5 of [5, TS 38.213]
-	PUCCH resource indicator – 3 bits as defined in clause 16.5 of [5, TS 38.213].
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise 3 bits as defined in clause 8.1.2 of [6, TS 38.214]. If the UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI. 
-	Counter sidelink assignment index – 2 bits
-	2 bits as defined in clause 16.5.2 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic
-	2 bits as defined in clause 16.5.1 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static
-	SL-PRS enable indicator – 1 bit if UE is configured with shared resource pool as defined in Table 7.3.1.4.1-1; 0 bit otherwise.
-	Padding bits, if required
Table 7.3.1.4.1-1: SL-PRS enable indicator
	Value of SL-PRS enable indicator
	SL-PRS transmission allowed or not

	0
	The UE is not allowed to transmit SL-PRS in the PSSCH

	1
	The UE is allowed to transmit SL-PRS in the PSSCH



< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Likewise, for configured grant type 1, to indicate whether the current configured grant type 1 can be used for SL PRS transmission, an indication should be introduced within the configured grant type 1 configuration.
Proposal 10: Introduce an indication within the configuration of configured grant type 1 resource, to indicate whether the configured grant type 1 resource could be used for SL PRS transmission or not.

Dedicated RP
For dedicated resource pool, the CG type 2 SL-PRS transmission can be activated by DCI 3_2. With regards to activation/deactivation differentiation, we prefer to either indicate it in an explicit field or repurpose the existing field.
If the existing field is repurposed, we prefer to use Time resource assignment. The reason is that we do not think it is useful to activate multiple so-called retransmission occasions for SL-PRS within a CG periodicity. In this case, only one semi-persistent SL PRS resource is activated, i.e., the one within the slot indicated by the field “Time GAP”. 
Proposal 11: Regarding PDCCH validation for SL PRS CG type 2 activation/deactivation, if an existing field in DCI 3_2 is repurposed, support to reuse the “Time resource assignment” field, i.e.,:
The field is set to all ‘1’s, used for activation validation. 
The field is set to all ‘0’s, used for release validation. 
Proposal 12: Endorse the following TP for with a new clause 10.2B of TS 38.213.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc45699215][bookmark: _Toc146214444]10.2B	PDCCH validation for SL PRS configured grant Type 2
A UE validates, for scheduling activation or scheduling release, a SL PRS configured grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format 3_2 is scrambled with a SL-PRS-CS-RNTI provided by xxx.
Validation of the DCI format 3_2 is achieved if all fields for the DCI format 3_2 are set according to Table 10.2B-1 or Table 10.2B-2.
If validation is achieved, the UE considers the information in the DCI format 3_2 as a valid activation or valid release of SL PRS configured grant Type 2. If validation is not achieved, the UE discards all the information in the DCI format 3_2.
Table 10.2B-1: Special fields for SL PRS configured grant Type 2 scheduling activation PDCCH validation
	
	DCI format 3_2

	Time resource assignment
	set to all '1's



Table 10.2B-2: Special fields for SL PRS configured grant Type 2 scheduling release PDCCH validation
	
	DCI format 3_2 

	Time resource assignment
	set to all '0's


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Resource allocation in mode 2
CBR/RSSI definition
In RAN1#114[1], RAN1 has agreed the definition of SL PRS CB and CBR in dedicated resource is modified according to the SL-PRS resource. The related agreements as following: 
	Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 

Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· A single SL-RSSI is measured on symbols with both SL-PRS and PSCCH



The spirit of the above agreements is to give the related information in different comb offsets since comb-based multiplexing is supported within the same OFDM symbols set. This information can make RE offset based SL-PRS resource-based congestion control. If a higher priority UE’s SL-PRS transmission occupied some comb offset, the RE offset based congestion control mechanism can give more protection to these kinds of transmission. While symbol based RSSI cannot achieve so. 
During the discussion, some companies thought the comb offset based RSSI will have some calculation burden in UE side. While we noticed for NR sidelink as defined below in TS38.215, the UE also needs to calculate sub-channel based RSSI. In a resource pool, there will be around 10 subchannels, this will need 10 parts of RSSI calculation for the related symbols. While for SL-PRS, the comb size is no more than 6 in the dedicated resource pool, at most 6 RSSI is calculated for SL-PRS symbols. The complexity of SL-PRS calculation is less than that for NR sidelink communication. 
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.



Proposal 13: For the SL PRS-RSSI definition, the SL PRS resource should be used as the agreement instead by the symbols of SL PRS.
Proposal 14: Endorse the following TP for clause 5.1.44 of TS 38.215.
---------------------------- Start of Text Proposal for TS 38.215 -----------------------------
< Unchanged parts are omitted >
5.1.xx	Sidelink PRS received signal strength indicator (SL PRS-RSSI)
	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) for a SL PRS resource observed in OFDM symbols of SL-PRS and for the associated PSCCH of slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Number of retransmissions for congestion control
Shared RP
In RAN1#114[1], we agreed the following congestion control framework for shared RP.
	Agreement
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· [OMITTED]
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.



The agreements says the SL-PRS transmission for congestion control can share the same restrictions of PSSCH, which includes retransmissions. However, we already agreed that the SL-PRS can be transmitted in a shared RP even when UE has no data to transmit, and in this case, MAC will likely insert padding bits along with the SL-SCH subheader.
There could be possibility to bypass the restriction on the number of transmissions for a TB in congestion control mechanism if the UE constantly generates the new dummy TB that only includes SL-SCH subheader and padding bits with SL-PRS transmission claiming it always being a new TB.
Observation 1: The number of transmissions for a TB in the congestion control framework can be bypassed if UE generates a dummy TB for SL-PRS transmission in the shared RP.
The dummy TB only contains SL-SCH subheader and padding bits.
Proposal 15: There should be a mechanism to restrict the transmission of dummy TBs for the sake of SL-PRS transmission in the shared resource pool under the congestion control.

Dedicated RP
In RAN1#114[1], we agreed the following congestion control framework for shared RP.
	Agreement
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.



For dedicated RP, given that there is no HARQ process ID or NDI for SL-PRS, it is not clear how a SL-PRS re-transmission is counted.
A simple way of identifying retransmission is whether it uses a reserved resource by a previous (re)transmission within a reservation period, while the transmission based on a periodic reservation is always treated as the first transmission.
Proposal 16: For the dedicated resource pool under congestion control, a retransmission is counted if it uses the non-periodic reserved resource by a previous (re)transmission of SL-PRS.

Conclusion
In this contribution, we provided our views on the resource allocations for SL positioning. Based on the discussion, we have the following observations and proposals.
Observation 1: The number of transmissions for a TB in the congestion control framework can be bypassed if UE generates a dummy TB for SL-PRS transmission in the shared RP.
The dummy TB only contains SL-SCH subheader and padding bits.
Proposal 1: The bit width of the field “Resource ID indication” when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3 should be as: Ceil(2*log2(Number of SL-PRS resources in (pre-)configuration)). 
Proposal 2: Endorse the following TP for clause 8.2.4.2 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
8.2.4.2	UE procedure for determining slots and SL PRS resource(s) associated with an SCI format 1-B in a dedicated resource pool
The set of slots and SL PRS resources for SL PRS transmission is determined by the PSCCH containing the associated SCI format 1-B, and fields '[SL-PRS resource ID (s))', '[Time resource assignment]' of the associated SCI format 1-B as described below.
The set of slots is determined as in clause 8.1.5, with the following modifications:
-	"SCI format 1-A" is replaced by "SCI format 1-B",
-	[ potential parameter name changes].
The first SL PRS resource is determined according to the sub-channel used for the PSCCH transmission containing the associated SCI format 1-B: , where The the index of the sub-channel in the resource pool is identical to the index of the SL PRS resource provided by [higher layer parameter].
The second SL-PRS and third SL PRS resource, if reserved by SCI format 1-B, are determined from " Resource ID indication" which is equal to a PRS Resource ID value (PRIV) where,
If sl-MaxNumPerReserve is 2 then
 
If sl-MaxNumPerReserve is 3 then
 
where
-	 denotes the SL PRS resource ID for the second resource
-	 denotes the SL PRS resource ID for the third resource
-	 is the number of SL-PRS resources in slot provided by higher layers.
If [sl-MaxNumPerReserve] is 2 then the index of the second SL PRS resource is indicated by the field [Resource ID indication].
[ If [sl-MaxNumPerReserve] is 3 then the index of the second / third SL PRS resource is indicated by the field [ Resource ID indication].]
---------------------------- End of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
Proposal 3: Endorse the following TP for clause 16.4A of TS 38.213.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
16.4A	UE procedure for transmitting PSCCH in dedicated resource pool for SL PRS
For a resource pool dedicated for SL PRS transmissions, a UE can be provided a number of symbols in the resource pool, by sl-TimeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot, and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, starting from the lowest PRB of the sub-channel determined according to the index of the associated SL PRS resource for a PSCCH transmission with a SCI format 1-B. 
A UE that transmits a PSCCH with SCI format 1-B using SL PRS resource allocation scheme 2 [6, TS 38.214] sets 
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.213 -----------------------------
Proposal 4: The size of the SCI format 2-D is (pre-)configured by higher layers signaling. 
· Based on the (pre-)configured size, the padding bits shall be appended.
Proposal 5: Endorse the following TP for clause 8.4.1.4 of TS 38.212.
---------------------------- Start of Text Proposal for TS 38.212 -----------------------------
< Unchanged parts are omitted >
8.4.1.4	SCI format 2-D
SCI format 2-D is used for the decoding of PSSCH and the scheduling of SL PRS for a shared resource pool.
The following information is transmitted by means of the SCI format 2-D:
-	SL PRS resource ID –bits, where the value  is the total number of SL PRS resource IDs within a slot in a shared 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 [6, TS 38.214] when the higher layer parameter XYZ is provided; 0 bit otherwise.
-	Embedded SCI format – 2 bits. This field indicates the embedded SCI format as defined in Table 8.4.1.4-1.
-	Embedded SCI format payload – number of bits determined according to Table 8.4.1.4-1. This field is set to the associated payload of the embedded SCI format indicated by the ‘Embedded SCI format’ field as defined in Table 8.4.1.4-1.
Table 8.4.1.4-1: Embedded SCI format and payload
	Value of the Embedded SCI format field
	Embedded SCI format
	Embedded SCI format payload

	00
	SCI format 2-A
	Set to all fields included in SCI format 2-A 

	01
	SCI format 2-B
	Set to all fields included in SCI format 2-B

	10
	Reserved
	Reserved

	11
	Reserved
	Reserved



Zeros shall be appended to SCI format 2-D so that the size of the SCI format 2-D is equal to the value provided by higher layer parameter xyz.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.212 -----------------------------

Proposal 6: Confirm the following working assumption with the update that the  represents the number of OFDM symbols used for SL PRS in the slot as indicated in SCI 2-D.
	Working assumption
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot as indicated in SCI 2-D.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.



Proposal 7: Endorse the following TP to clause 8.1.3.2 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
8.1.3.2	Transport block size determination


For the PSSCH assigned by SCI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-LengthSymbols -2, where sl-LengthSymbols is the number of sidelink symbols within the slot provided by higher layers. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, the number of sidelink symbols assumed in transport block size determination is determined by a reference number of symbols, numRefSymbolLength, provided by higher layers, such that numRefSymbolLength replaces sl-LengthSymbols in calculation of . 
-	 = 3 if 'PSFCH overhead indication' field of SCI format 1-A indicates "1", and  = 0 otherwise, if higher layer parameter sl-PSFCH-Period is 2 or 4. If higher layer parameter sl-PSFCH-Period is 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 is the number of OFDM symbols used for SL PRS in the slot as indicated by the ‘SL PRS resource ID’ in SCI format 2-D,
-	 is the overhead given by higher layer parameter sl-X-Overhead, 
-	 is given by Table 8.1.3.2-1 according to higher layer parameter sl-PSSCH-DMRS-TimePatternList.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Proposal 8: In dynamic grant type resource allocation, for shared resource pool, one-bit indicating whether the scheduled resource is allowed or not allowed to contain SL-PRS transmission is included in the DCI 3_0.
This bit also applies to configured grant type 2.
Proposal 9: Endorse the following TP to clause 7.3.1.4.1 of TS 38.212.
---------------------------- Start of Text Proposal for TS 38.212 -----------------------------
< Unchanged parts are omitted >
7.3.1.4.1	Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-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, and sl-DiscTxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number – 4 bits.
-	New data indicator – 1 bit.
-	Lowest index of the subchannel allocation to the initial transmission – bits as defined in clause 8.1.2.2 of [6, TS 38.214]
-	SCI format 1-A fields according to clause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
-	PSFCH-to-HARQ feedback timing indicator – bits, where  is the number of entries in the higher layer parameter sl-PSFCH-ToPUCCH, as defined in clause 16.5 of [5, TS 38.213]
-	PUCCH resource indicator – 3 bits as defined in clause 16.5 of [5, TS 38.213].
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise 3 bits as defined in clause 8.1.2 of [6, TS 38.214]. If the UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI. 
-	Counter sidelink assignment index – 2 bits
-	2 bits as defined in clause 16.5.2 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic
-	2 bits as defined in clause 16.5.1 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static
-	SL-PRS enable indicator – 1 bit if UE is configured with shared resource pool as defined in Table 7.3.1.4.1-1; 0 bit otherwise.
-	Padding bits, if required
Table 7.3.1.4.1-1: SL-PRS enable indicator
	Value of SL-PRS enable indicator
	SL-PRS transmission allowed or not

	0
	The UE is not allowed to transmit SL-PRS in the PSSCH

	1
	The UE is allowed to transmit SL-PRS in the PSSCH



< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Proposal 10: Introduce an indication within the configuration of configured grant type 1 resource, to indicate whether the configured grant type 1 resource could be used for SL PRS transmission or not.
Proposal 11: Regarding PDCCH validation for SL PRS CG type 2 activation/deactivation, if an existing field in DCI 3_2 is repurposed, support to reuse the “Time resource assignment” field, i.e.,:
· The field is set to all ‘1’s, used for activation validation. 
· The field is set to all ‘0’s, used for release validation. 

Proposal 12: Endorse the following TP for with a new clause 10.2B of TS 38.213.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
10.2B	PDCCH validation for SL PRS configured grant Type 2
A UE validates, for scheduling activation or scheduling release, a SL PRS configured grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format 3_2 is scrambled with a SL-PRS-CS-RNTI provided by xxx.
Validation of the DCI format 3_2 is achieved if all fields for the DCI format 3_2 are set according to Table 10.2B-1 or Table 10.2B-2.
If validation is achieved, the UE considers the information in the DCI format 3_2 as a valid activation or valid release of SL PRS configured grant Type 2. If validation is not achieved, the UE discards all the information in the DCI format 3_2.
Table 10.2B-1: Special fields for SL PRS configured grant Type 2 scheduling activation PDCCH validation
	
	DCI format 3_2

	Time resource assignment
	set to all '1's



Table 10.2B-2: Special fields for SL PRS configured grant Type 2 scheduling release PDCCH validation
	
	DCI format 3_2 

	Time resource assignment
	set to all '0's


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Proposal 13: For the SL PRS-RSSI definition, the SL PRS resource should be used as the agreement instead by the symbols of SL PRS.

Proposal 14: Endorse the following TP for clause 5.1.44 of TS 38.215.
---------------------------- Start of Text Proposal for TS 38.215 -----------------------------
< Unchanged parts are omitted >
5.1.xx	Sidelink PRS received signal strength indicator (SL PRS-RSSI)
	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) for a SL PRS resource observed in OFDM symbols of SL-PRS and for the associated PSCCH of slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Proposal 15: There should be a mechanism to restrict the transmission of dummy TBs for the sake of SL-PRS transmission in the shared resource pool under the congestion control.
Proposal 16: For the dedicated resource pool under congestion control, a retransmission is counted if it uses the non-periodic reserved resource by a previous (re)transmission of SL-PRS.
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