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Introduction
Most of the issues for Rel-16 NR Positioning Support WI were resolved in RAN1#98bis [1] and RAN1#99 [2]. In RAN1#100-e meeting, the following agreements were achieved on several remaining issues on NR Positioning Procedures [3]. 
 (
Agreement:
The TP for TS 38.214, clause 5.1.6.5, in Section 3 of 
R1-2001364
 is agreed.
Agreement:
Proposals 1-7 in 
Section 3 of 
R1-2001365
 
including text proposals for TS38.213 and TS38.214 
are agreed
Agreement:
The text proposal for TS 38.213, clause 7.3.1, in Section 3 of 
R1-2001366
 is agreed.
)
In this contribution, we discuss some remaining issues on corrections to name of Spatial Relation Information for SRS-Pos, correction to SRS for positioning(SRS-Pos) power control and SRS-Pos power control when pathloss information is not available.
Discussion

Corrections to name of Spatial Relation Information for SRS-Pos
In the description below related to Spatial Relation Information for SRS-Pos in TS 38.214 [6], the higher layer parameters spatialRelationInfo are used to represent the Spatial Relation Information for SRS-Pos. 
	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583]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, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains 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 or of the reference semi-persistent SRS or of the reference aperiodic 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.
[…]



	[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587]6.2.1.4   UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter [SRS-for-positioning] and if the higher layer parameter spatialRelationInfo is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Config or [SRS-for-positioning], CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfo the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter [SRS-for-positioning] across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured the by the higher layer parameter [SRS-for-positioning] within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter [SRS-for-positioning], the UE can only be provided with a single RS source in spatialRelationInfo per SRS resource.
If an SRS configured by the higher parameter [SRS-for-positioning] collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 




It is noticed that the names of Spatial Relation Information for SRS-Pos had been updated to spatialRelationInfoPos in the endorsed CR for the introduction of NR positioning to 38.331 [4]. Therefore, it is proposed that the name of the parameter in current TS 38.214 [6] should be replaced with that in the endorsed CR to TS 38.331 in order to keep consistent with each other.

Proposal 1: Adopt the following text proposal for UE sounding procedure in 38.214:
	-------------------------------------------------Start of Text Proposal for 38.214-----------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part 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, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains 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 or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter [SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos 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.
----------------------------------------------------- Unchanged part omitted ----------------------------------------------------
--------------------------------------------------------End of Text Proposal -----------------------------------------------------



Proposal 2: Adopt the following text proposal for UE sounding procedure for positioning purposes in 38.214:
	-------------------------------------------------Start of Text Proposal for 38.214-----------------------------------------------
6.2.1.4   UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter [SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Config or [SRS-for-positioning], CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter [SRS-for-positioning] across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured the by the higher layer parameter [SRS-for-positioning] within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter [SRS-for-positioning], the UE can only be provided with a single RS source in spatialRelationInfoPos per SRS resource.
If an SRS configured by the higher parameter [SRS-for-positioning] collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
--------------------------------------------------------End of Text Proposal -----------------------------------------------------



Correction to SRS-Pos power control
In the email discussion [100e-NR-Pos-PHY procedures-03] in RAN1#100-e, RAN1 reached the agreements about SRS-Pos power control as follows [3],
	[bookmark: _Ref36563105]7.3.1	UE behaviour
[…]
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
where, 
-	 and  are provided by p0 and alpha respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-ResourceSetId from SRS-ResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in Clause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214]. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS 
-	if a ssb-Index is provided, referenceSignalPower is provided by ss-PBCH-BlockPower
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
	If the UE determines that the UE is not able to accurately measure , the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB. 
	[…]



[bookmark: _Ref36563121]In the above description, the higher layer parameters SRS-ResourceSetId and SRS-ResourceSet are used to determine SRS resource set , and pathlossReferenceRS is used to determine SRS resource set  associated with SRS resource set . It is noticed that the names of these parameters had been updated to SRS-PosResourceSetId and SRS-PosResourceSet and pathlossReferenceRS-Pos in the endorsed CR for the introduction of NR positioning to 38.331 [4]. Therefore, it is proposed that the name of these parameters in current TS 38.213 [5] should be replaced with that in the endorsed CR to TS 38.331 in order to keep consistent with each other.
Proposal 3: Adopt the following text proposal for SRS-Pos power control in 38.213:
	-------------------------------------------------Start of Text Proposal for 38.213-----------------------------------------------
7.3.1	UE behaviour
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ ---
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
where, 
-	 and  are provided by p0 and alpha respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-PosResourceSetId from SRS-PosResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in Clause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214]. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS-Pos 
-	if a ssb-Index is provided, referenceSignalPower is provided by ss-PBCH-BlockPower
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
	If the UE determines that the UE is not able to accurately measure , the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB
	The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain.

----------------------------------------------------- Unchanged part omitted ------------------------------------------------ ---
--------------------------------------------------------End of Text Proposal -----------------------------------------------------



SRS-Pos power control when pathloss information is not available
In the email discussion [100e-NR-Pos-PHY procedures-03] in RAN1#100-e, RAN1 discussed the issue of SRS-Pos power control when pathloss information is not available [3], and two TPs were proposed to clarify the meaning of “the UE is not able to accurately measure” and the condition of that pathloss RS is not measurable should be specified [7][8].
In [7], it was proposed that if the RSRP of configured pathloss RS is below a configured threshold, the UE can claim that it is not able to successfully measure the pathloss and then use the SSB of used to obtain MIB to calculate pathloss. In [8], it was proposed that the meaning of “the UE is not able to accurately measure” should be explicitly specified to that DL PRS-RSRP measurement or SS-RSRP measurement is below configured threshold.
We believe such clarification is necessary to eliminate the ambiguity in the specification. A criterion which based on RSRP threshold or other solution is needed to clarify the meaning of “the UE is not able to accurately measure”. This issue and related solutions also need to be discussed in RAN4. 
[bookmark: p6]Proposal 4: A criterion which based on RSRP threshold or other solution is needed to clarify the meaning of “the UE is not able to accurately measure”.
Proposal 5: Inform RAN4 on the need to clarify the meaning of “the UE is not able to accurately measure” for SRS-Pos power control.

Conclusions
In this contribution, we discuss several remaining issues on NR Positioning Procedures. Based on the discussion, we propose: 
Proposal 1: Adopt the following text proposal for UE sounding procedure in 38.214:
	-------------------------------------------------Start of Text Proposal for 38.214-----------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part 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, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains 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 or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter [SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos 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.
----------------------------------------------------- Unchanged part omitted ----------------------------------------------------
--------------------------------------------------------End of Text Proposal -----------------------------------------------------



Proposal 2: Adopt the following text proposal for UE sounding procedure for positioning purposes in 38.214:
	-------------------------------------------------Start of Text Proposal for 38.214-----------------------------------------------
6.2.1.4   UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter [SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Config or [SRS-for-positioning], CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter [SRS-for-positioning] across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured the by the higher layer parameter [SRS-for-positioning] within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter [SRS-for-positioning], the UE can only be provided with a single RS source in spatialRelationInfoPos per SRS resource.
If an SRS configured by the higher parameter [SRS-for-positioning] collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
--------------------------------------------------------End of Text Proposal -----------------------------------------------------



Proposal 3: Adopt the following text proposal for SRS-Pos power control in 38.213:
	-------------------------------------------------Start of Text Proposal for 38.213-----------------------------------------------
7.3.1	UE behaviour
----------------------------------------------------- Unchanged part omitted ----------------------------------------------------
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
where, 
-	 and  are provided by p0 and alpha respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-PosResourceSetId from SRS-PosResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in Clause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214]. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS-Pos 
-	if a ssb-Index is provided, referenceSignalPower is provided by ss-PBCH-BlockPower
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
	If the UE determines that the UE is not able to accurately measure , the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB
	The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain.

----------------------------------------------------- Unchanged part omitted ----------------------------------------------------
--------------------------------------------------------End of Text Proposal -----------------------------------------------------



Proposal 4: A criterion which based on RSRP threshold or other solution is needed to clarify the meaning of “the UE is not able to accurately measure”..
Proposal 5: Inform RAN4 on the need to clarify the meaning of “the UE is not able to accurately measure” for SRS-Pos power control.
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