3GPP TSG RAN WG1 #115			R1-2311403
Chicago, USA, November 13th – November 17th, 2023

Source: 	     Xiaomi
[bookmark: Title]Title:	Remaining details on resource allocation for SL positioning reference signal
Agenda item: 	8.3.1.3
[bookmark: DocumentFor]Document for:  Decision 
1 Introduction
During the last two RAN1 meetings, the objective of sidelink positioning has been declared as completed and most of the issues related to resource allocation for SL positioning have been solved, besides, the potential TPs on the relevant specs have been discussed as well. 
[bookmark: OLE_LINK203]In this contribution, we would like to share our views on the remaining details on resource allocation for SL positioning reference signal, and some text proposals would also be provided.
2 [bookmark: OLE_LINK236]Discussion
[bookmark: OLE_LINK49]During previous meetings, for Scheme 2, RAN1 has completed most of the detail design for resource selection procedure. However, some optimization solutions considering IBE issue can still be discussed during the maintenance phase. Different from PSCCH/PSSCH, SL PRS resources can be comb-based FDMed. However, comb-based FDMed SL PRS resources can produce more interference than TDM or PRB level FDMed SL PRS resource due to IBE, etc. From resource (re)selection perspective, a SL PRS TX UE shall select candidate SL PRS resources without PRB level overlapping with higher priority. 
A simple solution is to also perform candidate resource exclusion when the reserved resource and the candidate SL-PRS resource occupies the same PRB but use different comb offset. A higher S-RSRP threshold can be set for candidate resource comb FDMed with reserved resource, compared to the S-RSRP threshold used to exclude the candidate resource which has resource overlapping with reserved resource in both PRB and RE level. In such a way, TDM or PRB level FDMed SL PRS resource can be prioritized.
The below figure can be taken as an example, assuming comb offset #0 is reserved in a (2,2) SL PRS candidate occasion, and the measured RSRP value is RSRP#1, for comb offset #0, a legacy RSRP threshold #1 should be used for comparison to determine whether this candidate resource is available; however, for comb offset #1, even it has not been reserved by any other UEs, the RSRP#1 for comb offset #0 should also be compared with another RSRP threshold #2, to mitigate the IBE issue as much as possible.
[image: ]
Figure 1 Enhanced resource selection procedure considering IBE issue
[bookmark: OLE_LINK253]Proposal 1: For candidate SL-PRS resource which occupies overlapping PRB with reserved resource but with different comb offset, resource exclusion is performed with an additional S-RSRP threshold.
[bookmark: OLE_LINK226]In RAN1#114 and #114bis meetings, RAN1 has redefined CBR/CR measurement mechanism for SL PRS dedicated resource pool. In NR sidelink, congestion control can restrict the range of parameters for resource selection, then for sidelink positioning, RAN1 would like to reuse this mechanism as much as possible, the related agreement and conclusion are shown as below:
	[bookmark: OLE_LINK225][bookmark: OLE_LINK113][bookmark: OLE_LINK60]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.

Conclusion
For a dedicated resource pool, no more discussion on potential restriction by SL PRS-CBR and priority for the following SL PRS transmission parameters:
· 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


[bookmark: OLE_LINK244][bookmark: OLE_LINK83]According to the above agreement/conclusion, there is still one parameter needs to be decided whether its value range can be restricted by SL PRS-CBR and priority, which is “Minimum Periodicity of SL PRS”. From our perspective, firstly, there is no such mechanism in legacy NR sidelink; secondly, the parameter of 'periodicity' should be determined by higher layer rather than by physical layer. Therefore, we propose:
Proposal 2: For a dedicated resource pool, no more discussion should be made on potential restriction by SL PRS-CBR and priority for the “Minimum Periodicity of SL PRS” in RAN1.
[bookmark: OLE_LINK243][bookmark: OLE_LINK219][bookmark: OLE_LINK56][bookmark: OLE_LINK52][bookmark: OLE_LINK241][bookmark: OLE_LINK141][bookmark: OLE_LINK249]In In legacy SL communication, sl-MultiReserveResource is used to indicate if it is allowed to reserve a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB, the description is TS38.212 is shown in below:
	· [bookmark: OLE_LINK86][bookmark: OLE_LINK321]8.3.1.1	SCI format 1-A
<Unchanged parts omitted>
[bookmark: OLE_LINK77]-	Resource reservation period – bits as defined in clause 16.4 of [5, TS 38.213], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
[bookmark: OLE_LINK252]<Unchanged parts omitted>


[bookmark: OLE_LINK85][bookmark: OLE_LINK251]Since the NR sidelink design should be reused as much as possible, and the current version of RRC parameter list does not include such a parameter, we propose to add a parameter “MultiReserveResource -Dedicated-SL-PRS-RP” to enable the reservation of a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB.
Further, we propose to reuse a similar parameter for the reservation periodicity indication for SCI forma 1-B.
Proposal 3: “MultiReserveResource -Dedicated-SL-PRS-RP” should be introduced to enable the reservation of a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB.
[bookmark: OLE_LINK84]Proposal 4: The following TP of TS38.212 should be adopted.
	· 8.3.1.2	SCI format 1-B
<Unchanged parts omitted>
[bookmark: _Hlk145344832][bookmark: OLE_LINK248]-	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 reservationPeriodAllowedMultiReserveResource -Dedicated-SL-PRS-RP is configured; 0 bit otherwise.
<Unchanged parts omitted>


During last meeting, the following agreement has been achieved w.r.t the payload size of SCI format 2-D.
	Agreement
The working assumption is confirmed with the following revision with regards to the number of padding bits:
· the padding bits, if any, are such that the size of the SCI format 2-D is the same as if the larger of SCI format 2-A or 2-B is embedded
	Working assumption
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





However, currently, in TS38.214, there are some related parts which still described that the padding operation should make the payload size qual to the size when SCI format 2-B is embedded, not the “larger of SCI format 2-A or 2-B is embedded”. Therefore, we provide the following proposal to make the corrections accordingly:
Proposal 5: The following corrections on TS38.214 should be adopted.
	· 8.1 UE procedure for transmitting the physical sidelink shared channel
<Unchanged parts omitted>
The UE shall set the contents of the SCI format 2-D as follows:
-	the UE shall set value of the '[SL PRS resource ID]' field as indicated by higher layers.
-	the UE shall set value of the '[SL PRS request]' field as indicated by higher layers.
-	the UE shall set value of the '[Embedded SCI format]' field as indicated by higher layers.
-	if 'Embedded SCI format' indicates that SCI format 2-A is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-A, set as specified above, and add necessary padding such that the size of the SCI format 2-D is the same as if the larger of SCI format 2-A or SCI format 2-B was embedded.
-	if 'Embedded SCI format' indicates that SCI format 2-B is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-B, set as specified above., and add necessary padding such that the size of the SCI format 2-D is the same as if the larger of SCI format 2-A or SCI format 2-B was embedded.
<Unchanged parts omitted>


[bookmark: _Hlk149313688]In another companion tdoc [1], we have mentioned that there are some confusing descriptions in the current version of specification, where has contradictory sentences on whether the SL PRS symbols belong to PSSCH symbols or not. In our view, the following TPs should be adopted to avoid the potential ambiguity and not to affect the other specifications’ description:
[bookmark: OLE_LINK94]Proposal 6: The following TP should be adopted on TS38.214 to avoid the ambiguity on whether the SL PRS symbols belong to PSSCH symbols.
	· [bookmark: _Toc146791883][bookmark: OLE_LINK90][bookmark: OLE_LINK92]8.2.4.1.1	Resource allocation in time domain
<Unchanged parts omitted>
For a shared SL PRS resource pool, the UE transmits the SL PRS in the symbols originally used for 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  in the symbols actually used for SL PRSSL PRS in the same symbol.]


Furthermore, we have identified a typo in current version of TS38.214 where the “PSSCH” should be changed to “PSCCH”, so the following TP was provided to correct the corresponding wording:
[bookmark: OLE_LINK95]Proposal 7: The following TP should be adopted to correct a typo in TS38.214.
	· 8.2.4.2  UE procedure for determining the subset of resources to be reported to higher layers in SL PRS resource selection in a dedicated resource pool in sidelink resource allocation mode 2
<Unchanged parts omitted>
The UE shall perform this procedure according to clause 8.1.4, with the following modifications:
-	Partial sensing is not applicable in a dedicated SL PRS resource pool;
-	A candidate single-slot resource for transmission  is defined as the SL PRS resource with index  within the Set of SL-PRS resource ID(s) provided by the higher layer and in slot 
-	"SCI format 1-A” is replaced by “SCI format 1-B",
-	In step 5, the second condition is modified as follows: for any periodicity value allowed by the higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP and any SL PRS resource ID in the set of SL PRS resource ID(s) provided by the higher layer, and a hypothetical SCI format 1-B received in slot  with 'Resource reservation period' field set to that periodicity value and indicating that SL-PRS resource ID, condition c in step 6 would be met.
-	In condition b of step 6, the RSRP measurement is the PSCCH-RSRP over the DM-RS resource elements of the PSSCCH;
-	In condition c of step 6 "determines according to clause 8.1.5 the set of resource blocks and slots" is replaced by "determines according to clause 8.2.4.X the set of slots and SL PRS resources".


3 Conclusion
In this contribution, the remaining details of sidelink PRS resource allocation is further discussed. Based on the discussion, the following proposals are proposed:
Proposal 1: For candidate SL-PRS resource which occupies overlapping PRB with reserved resource but with different comb offset, resource exclusion is performed with an additional S-RSRP threshold.
Proposal 2: For a dedicated resource pool, no more discussion should be made on potential restriction by SL PRS-CBR and priority for the “Minimum Periodicity of SL PRS” in RAN1.
Proposal 3: “MultiReserveResource -Dedicated-SL-PRS-RP” should be introduced to enable the reservation of a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB.
Proposal 4: The following TP of TS38.212 should be adopted.
	· 8.3.1.2	SCI format 1-B
<Unchanged parts omitted>
-	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 reservationPeriodAllowedMultiReserveResource -Dedicated-SL-PRS-RP is configured; 0 bit otherwise.
<Unchanged parts omitted>


Proposal 5: The following corrections on TS38.214 should be adopted.
	· 8.1 UE procedure for transmitting the physical sidelink shared channel
<Unchanged parts omitted>
The UE shall set the contents of the SCI format 2-D as follows:
-	the UE shall set value of the '[SL PRS resource ID]' field as indicated by higher layers.
-	the UE shall set value of the '[SL PRS request]' field as indicated by higher layers.
-	the UE shall set value of the '[Embedded SCI format]' field as indicated by higher layers.
-	if 'Embedded SCI format' indicates that SCI format 2-A is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-A, set as specified above, and add necessary padding such that the size of the SCI format 2-D is the same as if the larger of SCI format 2-A or SCI format 2-B was embedded.
-	if 'Embedded SCI format' indicates that SCI format 2-B is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-B, set as specified above., and add necessary padding such that the size of the SCI format 2-D is the same as if the larger of SCI format 2-A or SCI format 2-B was embedded.
<Unchanged parts omitted>


Proposal 6: The following TP should be adopted on TS38.214 to avoid the ambiguity on whether the SL PRS symbols belong to PSSCH symbols.
	· 8.2.4.1.1	Resource allocation in time domain
<Unchanged parts omitted>
For a shared SL PRS resource pool, the UE transmits the SL PRS in the symbols originally used for 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  in the symbols actually used for SL PRSSL PRS in the same symbol.]


Proposal 7: The following TP should be adopted to correct a typo in TS38.214.
	· 8.2.4.2  UE procedure for determining the subset of resources to be reported to higher layers in SL PRS resource selection in a dedicated resource pool in sidelink resource allocation mode 2
<Unchanged parts omitted>
The UE shall perform this procedure according to clause 8.1.4, with the following modifications:
-	Partial sensing is not applicable in a dedicated SL PRS resource pool;
-	A candidate single-slot resource for transmission  is defined as the SL PRS resource with index  within the Set of SL-PRS resource ID(s) provided by the higher layer and in slot 
-	"SCI format 1-A” is replaced by “SCI format 1-B",
-	In step 5, the second condition is modified as follows: for any periodicity value allowed by the higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP and any SL PRS resource ID in the set of SL PRS resource ID(s) provided by the higher layer, and a hypothetical SCI format 1-B received in slot  with 'Resource reservation period' field set to that periodicity value and indicating that SL-PRS resource ID, condition c in step 6 would be met.
-	In condition b of step 6, the RSRP measurement is the PSCCH-RSRP over the DM-RS resource elements of the PSSCCH;
-	In condition c of step 6 "determines according to clause 8.1.5 the set of resource blocks and slots" is replaced by "determines according to clause 8.2.4.X the set of slots and SL PRS resources".
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