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1 [bookmark: OLE_LINK184]Introduction
[bookmark: OLE_LINK202]During the last RAN1 meeting, the objective of sidelink positioning has been completed, however, there are still some remaining details to be discussed and defined during maintenance phase, besides, the potential TPs on the relevant specs should be discussed as well. 
In this contribution, we would like to share our views on the remaining details on SL positioning reference signal, and some text proposals would also be provided.
2 Discussion
In RAN1#114 meeting, the following working assumption was made for the (pre-)configuration of SL PRS resources in a dedicated resource pool:
	[bookmark: OLE_LINK192]Agreement
[bookmark: OLE_LINK69]For a dedicated resource pool, explicit (pre-)configuration of SL PRS resources in a slot includes:
· SL PRS Resource ID, (M, N) pattern, starting symbol, comb offset.
· [bookmark: OLE_LINK71][bookmark: _Hlk146098464][bookmark: OLE_LINK73][bookmark: _Hlk146096443]FFS: constraints to the (pre-)configuration to address potential AGC issues


[bookmark: _Hlk146101836]One remaining issue about the above agreement is how to index the SL PRS resources in a slot for a dedicated resource pool. From our perspective, the most straightforward way is to index the SL PRS resources in a slot first in increasing order of comb offsets and then in increasing order of TDM groups. On this basis, it is not necessary to (pre)configure SL PRS Resource ID and comb offset of a SL PRS resource since they can be obtained by the UE according to the aforementioned index rule.
Proposal 1: In a dedicated resource pool, SL PRS resources IDs in a slot are firstly increased in order of comb offsets and then in order of TDM groups.
· Based on this principle, only the (pre-)configuration of (M, N) pattern(s) and starting symbol(s) in a slot is needed.
In this agreement, there is still an FFS on whether constraints to the (pre-)configuration to address potential AGC issues is required. From one resource pool perspective, since we have the following agreements in RAN1#113 meeting: 
	Agreement
[bookmark: OLE_LINK74]Multiple (M,N) pairs within a slot in a dedicated resource pool is supported  only when the different (M, N) pairs are always multiplexed via TDM to different sets of symbols in a slot. Only a single (M,N) value can be mapped within one TDM duration (i.e. one set of symbols).


According to the above agreement, the different (M, N) pairs can only be multiplexed via TDM to different sets of symbols in a slot, thus, the AGC issue can be totally avoided since there is always an AGC symbol transmitted immediately preceding a SL PRS resource.
Moreover, from the perspective of multiple resource pools, we think the (pre)configuration can ensure that the starting symbol(s) (i.e., AGC symbol(s)) in each of the resource pool are aligned, which can mitigate the AGC impacts when UE performs reception over multiple resource pools simultaneously. However, in our view, this is not needed to be explicitly addressed in the spec, the condition is very similar to the PSFCH configuration in NR sidelink. If the PSFCH (pre)configuration over multiple resource pools are not aligned, there will also some AGC issues would be caused, but this is not explicitly captured in the spec and can be implicitly solved by proper (pre)configuration. Based on the above analysis, we think the additional constraints to the (pre-)configuration are not necessary.
[bookmark: OLE_LINK201]Proposal 2: Additional constraints to the (pre-)configuration to address potential AGC issues are not necessary when (pre-)configure the SL PRS resources in a dedicated resource pool.
[bookmark: OLE_LINK197]For a shared resource pool, the following working assumption has been made on the SL PRS resource configuration:
	Working assumption
For a shared resource pool,
· Explicit (pre-)configuration of SL PRS resources in a slot, applicable for an indicated frequency domain allocation, includes:
· SL PRS Resource ID, (M, N) pattern, comb offset.
· For a given value of ‘M’, SL PRS resource is mapped to the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS, i.e., taking into consideration multiplexing with PSSCH DMRS, PT-RS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot
· [bookmark: OLE_LINK75]The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is FFS.


First of all, we propose to confirm the working assumption since this is a most straightforward way for SL PRS resource configuration in a shared resource pool and no issues have been identified from our side.
Proposal 3: The working assumption in RAN1#114 meeting for SL PRS resource configuration in a shared resource pool should be confirmed.
[bookmark: OLE_LINK7][bookmark: _Hlk146101898]For the FFS part, from our point of view, assuming the (M, N) patterns configured in a slot of a shared resource pool is {(M1, N1), (M2, N2) …(Mk,Nk)}, then the total number of SL PRS resources in a slot of a shared resource pool is . Furthermore, how to index the SL PRS resources in a slot for a shared resource pool may also need to be discussed. From our perspective, the most straightforward way is to index the SL PRS resources in a slot first in increasing order of comb offsets and then in increasing order of the value of N, and then in increasing order of the value of M.
Proposal 4: In a shared resource pool, SL PRS resources IDs in a slot are firstly increased in order of comb offsets and secondly in order of the value of N, and then in order of the value of M.
· [bookmark: OLE_LINK76]Based on this principle, only the (pre-)configuration of (M, N) pattern(s) in a slot is needed;
· The number of SL PRS resources in a slot of a shared resource pool can be calculated by , where k is the total number of (M, N) pattern(s) configured in a slot.
Besides, in RAN1#114 meeting, the following agreement has been reached, which means SL-PRS does not transmit in the symbols used for PSFCH transmission.
	Agreement
Support the following for SL-PRS multiplexing/collision with the following channels:
· A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols.


In a shared resource pool, there may be two types of slots, one potential case is when PSFCH is configured, and the periodicity is configured as 2 or 4, some configured SL-PRS resources with a certain number of symbols for SL PRS transmission may not be able to be fulfilled due to including PSFCH resource in some slots. For example, in figure 3, symbol#6,7,8,9 is configured as a SL PRS resource in which M=4 within a slot, however, in the slots with PSFCH resource, due to symbol#8,9,10 is used for PSFCH transmission and gap, it cannot find that four consecutive symbols for SL PRS transmission in the remaining symbols due to DMRS symbol. So, this (pre)configured SL PRS resource can never apply to such type of slots.
[image: ]
Figure 1 The configured number of symbols for SL-PRS transmission cannot be fulfilled in slots with PSFCH
[bookmark: OLE_LINK46]Even it can limit the UE not to select the aforementioned invalid slots for SL PRS transmission, due to the payload in 2nd SCI is fixed, this may restrict the flexibility for SL PRS resource indication. Therefore, a more feasible way is to (pre)configure two set of SL PRS resources, one is for slots with PSFCH resource, the other one is for slots without PSFCH resource, SL PRS resource IDs of either set are independently numbered. Then for these two types of slots, the SL PRS resources can be indicated respectively.
[bookmark: OLE_LINK47][bookmark: OLE_LINK35]Proposal 5:  For a shared resource pool with a portion of slots with PSFCH (i.e., the periodicity is 2 or 4), two set of SL PRS resources are (pre)configured for slots without PSFCH and slots with PSFCH separately.
[bookmark: OLE_LINK77]In section 8.2.1 of the current version of [1], it seems that only the guard symbol of SL PRS in dedicated resource pool is defined, however, the definition of guard symbol of SL PRS in shared resource pool is missed. According to the following conclusion, the definition in Rel-16 SL communications shall be reused.
	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. 


In a shared resource pool, since the last symbol in a slot can be used either for PSSCH or SL PRS transmission, we propose the following TP of TS38.211, section 8.2.1.
[bookmark: _Hlk145594769]Proposal 6: The following TP of TS 38.211 is proposed to capture the definition of guard symbol in a shared resource pool.
	8.2.1 General
<Unchanged parts omitted>
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. The OFDM symbol immediately following the last symbol used for PSSCH or SL PRS in a shared resource pool serves as a guard symbol. The last OFDM symbol in a slot following SL PRS in a dedicated resource pool serves as a guard symbol.
<Unchanged parts omitted>


In RAN1#112bis meeting, the following agreement has been made to imply that the pattern of M>N can be supported for both dedicated and shared resource pool.
	[bookmark: _Hlk136874468]Agreement
(M, N) patterns with M > N with full staggering are supported. 
· In the last (M-N) symbols, the SL PRS symbols are repeated with same order of comb offsets as in the first N symbols.


On the other hand, for dedicated resource pool, an agreement has been achieved w.r.t the value of M.
	Agreement
[bookmark: _Hlk146180040]For SL PRS in a dedicated resource pool, the following values of ‘M’ (number of SL PRS symbols) are supported: {1, 2, 3, …, 9}. 
· In a dedicated resource pool, ‘M’ from {3, …, 9} are supported for cases with M > N with full staggering.


However, for shared resource pool, it seems that there is no agreement on the candidate M value for M>N case. In current version of [1], M can only be {1,2,4}, in our perspective, this is incorrect and RAN1 may need to further discuss the value of M especially for the M>N case. After going through all the possible slot structure  (including the number of PSCCH symbols and DMRS patterns), we found that the maximum value of M is 6. Then, we propose:
Proposal 7: For SL PRS in a shared resource pool, the following values of ‘M’ (number of SL PRS symbols) are supported: {1, 2, 3, …, 6}. 
· In a dedicated resource pool, ‘M’ from {2, …, 6} are supported for cases with M > N with full staggering.
Proposal 8: The following TP of TS 38.211 is proposed to define the candidate values of “M” in a shared resource pool.
	8.4.1.6.3 Mapping to physical resources
<Unchanged parts omitted>
- the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared resource pool:{1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}, and combinations with  and  where  
<Unchanged parts omitted>


3 Conclusion
In this contribution, the remaining details of sidelink positioning measurement and report is discussed. Based on the discussion, the following proposals are proposed:
Proposal 1: In a dedicated resource pool, SL PRS resources IDs in a slot are firstly increased in order of comb offsets and then in order of TDM groups.
· Based on this principle, only the (pre-)configuration of (M, N) pattern(s) and starting symbol(s) in a slot is needed.
Proposal 2: Additional constraints to the (pre-)configuration to address potential AGC issues are not necessary when (pre-)configure the SL PRS resources in a dedicated resource pool.
Proposal 3: The working assumption in RAN1#114 meeting for SL PRS resource configuration in a shared resource pool should be confirmed.
Proposal 4: In a shared resource pool, SL PRS resources IDs in a slot are firstly increased in order of comb offsets and secondly in order of the value of N, and then in order of the value of M.
· Based on this principle, only the (pre-)configuration of (M, N) pattern(s) in a slot is needed;
· The number of SL PRS resources in a slot of a shared resource pool can be calculated by , where k is the total number of (M, N) pattern(s) configured in a slot.
Proposal 5:  For a shared resource pool with a portion of slots with PSFCH (i.e., the periodicity is 2 or 4), two set of SL PRS resources are (pre)configured for slots without PSFCH and slots with PSFCH separately.
Proposal 6: The following TP of TS 38.211 is proposed to capture the definition of guard symbol in a shared resource pool.
	8.2.1 General
<Unchanged parts omitted>
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. The OFDM symbol immediately following the last symbol used for PSSCH or SL PRS in a shared resource pool serves as a guard symbol. The last OFDM symbol in a slot following SL PRS in a dedicated resource pool serves as a guard symbol.
<Unchanged parts omitted>


Proposal 7: For SL PRS in a shared resource pool, the following values of ‘M’ (number of SL PRS symbols) are supported: {1, 2, 3, …, 6}. 
· In a dedicated resource pool, ‘M’ from {2, …, 6} are supported for cases with M > N with full staggering.
Proposal 8: The following TP of TS 38.211 is proposed to define the candidate values of “M” in a shared resource pool.
	8.4.1.6.3 Mapping to physical resources
<Unchanged parts omitted>
- the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared resource pool:{1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}, and combinations with  and  where  
<Unchanged parts omitted>
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