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In this contribution, we present our views on UL SRS remaining issues for NR positioning.
[bookmark: Pro2]UL SRS for positioning 
The parameter level of a reference signal of spatialRelationInfo
The DL-PRS as a reference signal of spatialRelationInfo is captured in TS38.214 [1] as below. 
	TS 38.214-g10
6.2.1 UE sounding procedure
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS. When the SRS is configured by the higher layer parameter [SRS-for-positioning] and if the higher layer parameter spatialRelationInfo contains the ID of a reference ’DL-PRS-ResourceId’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.


But the parameter level of a reference ’DL-PRS-ResourceId’ seems not equal to the level of 'ssb-Index', 'csi-RS-Index' and 'srs'. Furthermore, ’DL-PRS-ResourceId’ represents to the specific ID of a dl-PRS just like the relationship of NZP-CSI-RS-ResourceId and csi-RS-Index. Thus, in our opinion, may lead to ambiguity and confusion as it may be interpreted as there’s another ID for ’DL-PRS-ResourceId’.
Furthermore, according to TS 38.331 [2], it is observed that the level of 'dl-PRS-r16' in 'SRS-SpatialRelationInfoPos-r16' is equal to the level of 'ssb-Index', 'csi-RS-Index' and 'srs' in 'SRS-SpatialRelationInfo'. Therefore, we propose to change ’DL-PRS-ResourceId’ to 'dl-PRS-r16' in TS 38.214.
	TS 38.331-g10
6.3.2 Radio resource control information elements
SRS-SpatialRelationInfo ::=     SEQUENCE {
    servingCellId                       ServCellIndex        OPTIONAL,   -- Need S
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
[bookmark: OLE_LINK16]            uplinkBWP                           BWP-Id
        }
    }
}

SRS-SpatialRelationInfoPos-r16 ::=      SEQUENCE {
    servingCellId-r16                       ServCellIndex                OPTIONAL,   -- Need S
    referenceSignal-r16                     CHOICE {
        ssb-IndexServing-r16                    SSB-Index,
        csi-RS-IndexServing-r16                 NZP-CSI-RS-ResourceId,
        srs-SpatialRelation-r16                 SEQUENCE {
            resourceSelection-r16                   CHOICE {
                srs-ResourceId-r16                      SRS-ResourceId,
                srs-PosResourceId-r16                   SRS-PosResourceId-r16
            },
            uplinkBWP-r16                           BWP-Id
        },
        ssbNcell-r16                            SSB-InfoNcell-r16,
        dl-PRS-r16                              DL-PRS-Info-r16
    }
}



Proposal 1: 
· Change ’DL-PRS-ResourceId’ to ’dl-PRS-r16’. 
Proposal 2: 
· Adopt the following text proposal into TS 38.214 for a reference ’dl-PRS-r16’.
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6.2.1 UE sounding procedure
< Unchanged parts are omitted >
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS. When the SRS is configured by the higher layer parameter srs-PosResource-r16 [SRS-for-positioning] and if the higher layer parameter spatialRelationInfo contains the ID of a reference ’ dl-PRS-r16DL-PRS-ResourceId’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
< Unchanged parts are omitted >



The description of resource type  
The time domain behavior for SRS resource is captured in TS 38.214 as below. 
	TS 38.214-g10
6.2.1 UE sounding procedure
The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set. 


In our understanding, the second sentence of the text above meant to state that the UE is not expected to be configured with different time domain behavior between SRS resource and SRS resources set to which the SRS resource belongs. However, the current wording of ’associated’ may lead to ambiguity and confusion as ’associated’ may be interpreted as related because the word ‘associated’ is used for that meaning in other parts of TS 38.214. For instance, as shown in the other occurrence of ’associated’ in TS38.214 below, the word ’associated’ can be interpreted as related, such as quasi co-located. To some extent, the “associated SRS resources set” in above section 6.2.1 may be interpreted as SRS resources set with some relationship which does not reflect the intention accurately. We propose to change “associated SRS resources set” to “SRS resources set to which the SRS resource belongs”. 
	TS 38.214-g10
5.1 UE procedure for receiving the physical downlink shared channel
When receiving PDSCH scheduled with SI-RNTI or P-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.



Proposal 3: 
· [bookmark: _GoBack]Change “associated SRS resources set” to “SRS resources set to which the SRS resource belongs”. 
Proposal 4: 
· Adopt the following text proposal into TS 38.214.

	TS 38.214-g10
6.2.1 UE sounding procedure
< Unchanged parts are omitted >
The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set to which the SRS resource belongs.
                            < Unchanged parts are omitted >



Conclusion
In this contribution, we discuss NR positioning with the following observations and proposals:
Proposal 1: 
· Change ’DL-PRS-ResourceId’ to ’dl-PRS-r16’. 
Proposal 2: 
· Adopt the following text proposal into TS 38.214 for a reference ’dl-PRS-r16’.
	TS 38.214-g10
6.2.1 UE sounding procedure
< Unchanged parts are omitted >
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS. When the SRS is configured by the higher layer parameter srs-PosResource-r16 [SRS-for-positioning] and if the higher layer parameter spatialRelationInfo contains the ID of a reference ’ dl-PRS-r16DL-PRS-ResourceId’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
< Unchanged parts are omitted >



Proposal 3: 
· Change “associated SRS resources set” to “SRS resource set to which the SRS resource belongs”. 
Proposal 4: 
· Adopt the following text proposal into TS 38.214.
	TS 38.214-g10
6.2.1 UE sounding procedure
< Unchanged parts are omitted >
The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set to which the SRS resource belongs.
                            < Unchanged parts are omitted >



References
[1] [bookmark: _Hlk39946700]TS 38.214, “Physical layer procedures for data”, v16.1.0, March, 2020
[2] 3GPP TS 38.331, “NR; Radio Resource Control (RRC) protocol specification”


