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Introduction
In RAN1#102-e meeting, the following agreements were achieved on remaining issues on Rel-16 NR positioning [1]. In this contribution, we discuss several configuration parameters related to SRS-Pos.
	Agreement:
· TP#0-1 in R1-2007125 for TS38.211 is endorsed.
Agreement:
· TP#2-1 and TP#3-1 in R1-2007125 for TS38.214 is endorsed.
Agreement:
· Change names of the following higher layer parameters in the TS 38.214 clause “5.1.6.5 PRS reception procedure” 
· ‘nr-DL-PRS-RstdMeasurementInfoRequest-r16’ to ‘NR-DL-TDOA-SignalMeasurementInformation’
· ‘DL-PRS-UE-Rx-Tx-MeasurementInfo’ to ‘NR-Multi-RTT-SignalMeasurementInformation’ respectively.
· Change names of the following higher layer parameter in the TS 38.211 to align with RAN2 specifications
· dl-PRS-SequenceId-r16 to dl-PRS-SequenceID-r16
· Change names of the following higher layer parameters in the TS 38.211 and TS 38.214 to align with RAN2 specifications
· dl-PRS-ReOffset-r16 to dl-PRS-CombSizeN-and-ReOffset-r16
· mutingOption1-r16 to dl-PRS-MutingOption1-r16
· mutingOption2-r16 to dl-PRS-MutingOption2-r16 
· dl-PRS-MutingPatternList-r16 to dl-PRS-MutingOption1-r16 and dl-PRS-MutingOption2-r16
Agreement:
· TP2.3B and TP2.4Abis in Section 3 of R1-2007104 for Clause 6.2.1 of TS 38.214 are endorsed.
Agreement:
· Text proposal 1 in Section 5 of R1-2007095 for TS 38.214 is endorsed.
Agreement:
· Text proposals 2 and 3 in Section 5 of R1-2007095 for TS 38.215 are endorsed.




Discussion

Configuration of the spatial relation for SRS-Pos

In section 6.2.1 of TS 38.214 [1], for the part of configuration of the spatial relation between a reference RS and the target SRS, when DL-PRS and SSB of a non-serving cell are mentioned as the reference RS for SRS-Pos, i is described that only one parameter is used for configuration of DL-PRS and SSB, as shown in below.
	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632][bookmark: _Toc52457842]6.2.1	UE sounding procedure
----------------------------------------------------- unrelated  part omitted ------------------------------------------------
[bookmark: _Hlk500903520]-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16, if configured, contains the ID of the reference RS. The reference RS may be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP or uplinkBWP-r16, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When an SRS is configured by the higher layer parameter SRS-PosResourceSet-r16 the reference RS may also be a DL PRS configured on a serving cell, an SS/PBCH block or a DL PRS of a non-serving cell indicated by a higher layer parameter.
----------------------------------------------------- unrelated  part omitted ------------------------------------------------



However, there is no specific higher layer parameter name mentioned here, and in fact DL PRS and SSB of a non-serving cell are configured by two different higher layer parameters, so the descriptions here needs to be updated to avoid the ambiguity and make the configuration of DL PRS and SSB of a non-serving cell more clear.
In order to solve the above issues, one text proposal is proposed for section 6.2.1 in TS 38.214 as follows.
[bookmark: _Ref47644182]Proposal 1: Adopt the following text proposal (TP-A) for configuration of the spatial relation for SRS-Pos in section 6.2.1 of 38.214:
	Proposed TP-A
-----------------------------------------------Start of Text Proposal for 38.214----------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part omitted ------------------------------------------------
-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16, if configured, contains the ID of the reference RS. The reference RS may be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When the target an SRS is configured by the higher layer parameter SRS-PosResourceSet-r16, the reference RS may also be a DL PRS configured on a serving cell or a non-serving cell indicated by the higher layer parameter dl-PRS-r16, or an SS/PBCH block or a DL PRS of a non-serving cell indicated by thea higher layer parameter ssb-Ncell-r16.
[bookmark: _GoBack]----------------------------------------------------- Unchanged part omitted ------------------------------------------------ --------------------------------------------------------End of Text Proposal --------------------------------------------------



Definition of SFN-SSBoffset
The following agreements were made related to SSB information for DL and UL positioning, where the parameter SFN-SSBoffset is defined with values: {0,1,2,…15}, but the exact definition is not given in the agreements:

	Agreement:
· For SRS for positioning, if the spatialRelationInfo or pathlossReferenceRS indicates an SSB, the following information can be provided for the indicated SSB:
· PCI of the cell
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with values: ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values: {0,1,2,…15}
· Smtc per SSB frequency layer with values : SSB-MTC 
· SFN0 Offset per physical cell ID: Time offset of the SFN0 slot0 of a given cell with respect to the serving Pcell.
· SSB Index
· SS-PBCH-BlockPower (at least when SSB is used as pathlossReferenceRS for an SRS)
· Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
· Note: RAN1 assumes that the above information is indicated in RRC




In RAN1’s LS on RRC parameters to RAN2 (R1-1913675), the description of the SFN-SSBoffset is given as “Four LSBs of the SFN of the TRP in which SSB is transmitted”. We may have two interpretations of the description: a) SFN-SSBoffset is 4 LSBs of the SFN of the TRP. This may not make sense since it is unclear what “the SFN of a TRP” is; and b) SFN-SSBoffset is 4 LSBs of the SFN of the SSB. This may make sense, however, the problem is the 4 LSBs of the SFN of an SSB changes in different SSB periods, but not a fixed number. For example, if we assume SSB transmission periodicity is 40ms, the 4LSBs of an SSB can be mod({x, 4+x, 8+x, …},16). Then, which of the 4 LSBs of the SFN should be configured as the SFN-SSBoffset.

In our view, the SFN-SSBoffset should be described as the SFN offset of an SSB related to the start of the SSB period, instead of the 4 LSBs of the SFN of the SSB as shown in the following figure. Consider the largest transmission periodicity is 160ms, the current value range {0, .., 15} of SFN-SSBoffset also indicates uniquely the SSB position in an SSB transmission period as shown in the following figure.

[bookmark: p2]Proposal 2: Change the description of the parameter SFN-SSBoffset to “the SFN offset of SSB in the SSB period”, and send an LS to RAN2 on the change.

[image: ]
Figure 1: Illustration of SFN-SSBoffset

Conclusions

In this contribution, we discuss several configuration parameters related to SRS-Pos. Based on the discussion, we propose: 
Proposal 1: Adopt the following text proposal (TP-A) for configuration of the spatial relation for SRS-Pos in section 6.2.1 of 38.214:
	Proposed TP-A
-----------------------------------------------Start of Text Proposal for 38.214----------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part omitted ------------------------------------------------
-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16, if configured, contains the ID of the reference RS. The reference RS may be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When the target an SRS is configured by the higher layer parameter SRS-PosResourceSet-r16, the reference RS may also be a DL PRS configured on a serving cell or a non-serving cell indicated by the higher layer parameter dl-PRS-r16, or an SS/PBCH block or a DL PRS of a non-serving cell indicated by thea higher layer parameter ssb-Ncell-r16.
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ --------------------------------------------------------End of Text Proposal --------------------------------------------------



Proposal 2: Change the description of the parameter SFN-SSBoffset to “the SFN offset of SSB in the SSB period”, and send an LS to RAN2 on the change.
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