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Introduction
In RAN1#101-e meeting, the following agreements were achieved on remaining issues on UL SRS for positioning (SRS-Pos) [1]. In this contribution, we discuss some remaining issues on SRS-Pos, including SRS-Pos on BWP without PUSCH/PUCCH, SRS parameters for SRS-MIMO and SRS-Pos, linear value of SRS Power split by UE, response LS from RAN4 on criterion of pathloss measurement failure, and collision handling between aperiodic SRS-Pos and PUSCH.
	[bookmark: _Hlk41998298]Agreement:
Adopt TP 4b in R1-2004909 (Cover page information in R1-2005001) for Clause 6.2.1 for 38.214

Agreement:
Adopt TP 7 in R1-2004909 (Cover page information in R1-2005001) for Clause 7.4.1.7.3 of TS 38.211

Agreement:
Adopt TP 8 in R1-2004909 (Cover page information in R1-2005001) for Clause 7.4.1.7 of TS 38.211

Agreement:
Adopt TP 10b in R1-2004909 (Cover page information in R1-2005001) for Clause 7.4.1.7.4 of TS 38.211

Agreement:
Adopt TP 14 in R1-2004909 (Cover page information in R1-2005001) for Clause 6.4.1.4.4 of TS 38.211

Agreement:
Adopt TP 15, TP 16, TP 17, TP 18 and TP 19 in R1-2004909 (Cover page information in R1-2005001) for TS 38.213 with the word “IE” removed before each IE name if present (word IE to be removed in final output summary)

Agreement:
Adopt TP 5 and TP 6 in R1-2004909 (Cover page information in R1-2005001) for Clause 6.2.1.4 of TS 38.214

Agreement:
Adopt TP 9 in R1-2004909 (Cover page information in R1-2005001) for Clause 5.1.6.5 of TS 38.214

Agreement:
Adopt TP 21b in R1-2004909 (Cover page information in R1-2005001) for Clause 6.2 of TS 38.214

Agreement:
· For intra-band and inter-band CA operations, support the simultaneous transmission of SRS resource for positioning and SRS resource for MIMO.
· For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resource configured by SRS-PosResource-r16 and SRS-Resource on different CCs, subject to UE’s capability
 
Agreement:
· When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively),  the UE assumes the DL-PRS Resources in the assistance data are sorted in a decreasing order of measurement priority. Specifically, according to the current RAN2 structure of the assistance data, the following priority is assumed:
1. FFS: the 4 frequency layers are sorted according to priority,
1. The 64 TRPs per frequency layer are sorted according to priority,
1. The 2 sets per TRP of the frequency layer are sorted according to priority,
1. FFS: The 64 resources of the set per TRP per frequency layer are sorted according to priority.
· The reference indicated by nr-DL-PRS-ReferenceInfo-r16 for each frequency layer has the highest priority at least for DL-TDOA

Agreement:
Adopt TP 11 in R1-2005001 for TS 38.214




Discussion

SRS-Pos on BWP without PUSCH/PUCCH

In RAN1#101-e meeting, the following agreements were achieved on carrier switching for SRS-Pos. 
	[bookmark: _Hlk42175968]Agreement:
Carrier switching for aperiodic SRS for positioning is not supported in Release 16

Agreement:
Carrier switching for periodic and semi-persistent SRS for positioning is not supported in Release 16



In order to capture the above agreements, the following sentence had been added in section 6.2.1.4 of TS 38.214 to clarify that SRS-Pos will not be transmitted in the BWP without PUSCH/PUCCH transmission [2].
	[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc45810636]6.2.1.4	UE sounding procedure for positioning purposes
--------------------------------------------------- Uncorrelated part omitted ------------------------------------------------
The UE does not expect to be configured with SRS-PosResource-r16 on a BWP not configured with PUSCH/PUCCH transmission.



We suggest the above sentence to be changed to the following proposed TP-A, in order to align the description to the common wording in the specifications, and make the meaning of this sentence clearer. And there is a redundant ‘the’ in another sentence of section 6.2.1.4, which is also corrected in the following proposed TP-A.
[bookmark: _Ref39424740]Proposal 1: Adopt the following text proposal (TP-A) for SRS-Pos on BWP without PUSCH/PUCCH in section 6.2.1.4 of 38.214:
	Proposed TP-A
-----------------------------------------------Start of Text Proposal for 38.214----------------------------------------------
6.2.1.4	UE sounding procedure for positioning purposes 
----------------------------------------------------- Unchanged part omitted ------------------------------------------------
The UE is only expected to transmit an SRS configured the by the higher layer parameter SRS-PosResource-r16 within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter SRS-PosResource-r16, the UE can only be provided with a single RS source in spatialRelationInfoPos-r16 per SRS resource for positioning.
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource-r16 collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
The UE isdoes not expected to transmit an SRS be configured by with the higher parameter SRS-PosResource-r16 on a BWP not configured with PUSCH/PUCCH transmission.
--------------------------------------------------------End of Text Proposal --------------------------------------------------



SRS parameters for SRS-MIMO and SRS-Pos

In section 6.2.1 of TS 38.214 [2], the SRS parameters which are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource-r16 are listed as follows (Marked on yellow background),
	[bookmark: _Toc36645583][bookmark: _Toc45810632]6.2.1	UE sounding procedure
--------------------------------------------------- Uncorrelated part omitted ------------------------------------------------
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource-r16.
-	srs-ResourceId or SRS-PosResourceId-r16 determines SRS resource configuration identity.
[bookmark: _Hlk512512251]-	Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
-	Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter resourceType, which may be periodic, semi-persistent, aperiodic SRS transmission as defined in Clause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet-r16 with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a slot level offset is defined by the higher layer parameter slotOffset. For an SRS-PosResourceSet-r16 with higher layer parameter resourceType set to 'aperiodic', the slot level offset is defined by the higher layer parameter slotOffset for each SRS resource.
-	Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter resourceMapping and described in Clause 6.4.1.4 of [4, TS 38.211]. If R is not configured, then R is equal to the number of OFDM symbols in the SRS resource.



[bookmark: _Hlk496600036]-	SRS bandwidth and , as defined by the higher layer parameter freqHopping and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then= 0.


-	Frequency hopping bandwidth, , as defined by the higher layer parameter freqHopping and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then = 0.
-	Defining frequency domain position and configurable shift, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211]. If freqDomainPosition is not configured, freqDomainPosition is zero.
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 and 8, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb value as defined by the higher layer parameter transmissionComb described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset as defined by the higher layer parameter combOffset-n2, combOffset-n4, or combOffset-n8 for transmission comb value 2, 4, or 8 respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	SRS sequence ID as defined by the higher layer parameter sequenceId in Clause 6.4.1.4 of [4].
[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, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When 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.
--------------------------------------------------- Uncorrelated part omitted ------------------------------------------------



It is noticed that the names of SRS parameters for SRS-Resource are different with that for SRS-PosResource-r16 in the latest version of TS 38.331 [3], but current descriptions in section 6.2.1 only mentioned the names of SRS parameters for SRS-MIMO, or mentioned the name of SRS parameters for SRS-Pos but the names of SRS parameters for SRS-Pos are incorrect. Therefore, the names of SRS parameters for SRS-Pos should be captured correctly in section 6.2.1.
Another issue in the above descriptions in section 6.2.1 is the ambiguity on the applicability of the higher layer parameter cyclicShift-n8-r16 and combOffset-n8-r16. For the higher layer parameter cyclicShift-n8-r16, in fact, only two higher layer parameters cyclicShift-n2 and cyclicShift-n4 are applicable for the configuration of the cyclic shifts of SRS-MIMO. The higher layer parameter cyclicShift-n8-r16 is only applicable for SRS-Pos but not applicable for SRS-MIMO. However, the descriptions in the current section 6.2.1 in 38.214 mix these parameters together, which maybe cause some ambiguity on the applicability of the higher layer parameter cyclicShift-n8-r16. For the higher layer parameter combOffset-n8-r16, there is the similar issue. 
In order to solve the above issues, one text proposal is proposed for section 6.2.1 in TS 38.214 as follows.
[bookmark: _Ref39424767]Proposal 2: Adopt the following text proposal (TP-B) for SRS parameters configured by higher layer parameter SRS-Resource or SRS-PosResource-r16 in section 6.2.1 of 38.214:
	Proposed TP-B
-----------------------------------------------Start of Text Proposal for 38.214----------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part omitted ------------------------------------------------
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource-r16.
-	srs-ResourceId or SRS-PosResourceId-r16 determines SRS resource configuration identity.
-	Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
-	Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter resourceType or resourceType-r16, which may be periodic, semi-persistent, aperiodic SRS transmission as defined in Clause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent, which configured by SRS-Resource, and periodicityAndOffset-p-r16 or periodicityAndOffset-sp-r16 for an SRS resource of type periodic or semi-persistent, which configured by SRS-PosResource-r16. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet-r16 with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a slot level offset is defined by the higher layer parameter slotOffset. For an SRS-PosResourceSet-r16 configured with higher layer parameter resourceType-r16 set to 'aperiodic', the slot level offset is defined by the higher layer parameter slotOffset-r16 for each SRS resource.
-	Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter resourceMapping or resourceMapping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If R is not configured, then R is equal to the number of OFDM symbols in the SRS resource.



-	SRS bandwidth and , as defined by the higher layer parameter freqHopping or freqHopping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then= 0.


-	Frequency hopping bandwidth, , as defined by the higher layer parameter freqHopping or freqHopping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then = 0.
-	Defining frequency domain position and configurable shift, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, or freqDomainPosition-r16 and freqDomainShift-r16 respectively, and described in Clause 6.4.1.4 of [4, TS 38.211]. If freqDomainPosition or freqDomainPosition-r16 is not configured, freqDomainPosition or freqDomainPosition-r16 is zero.
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2 , or cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2 or, 4 and 8 for an SRS configured by SRS-Resource, respectively, and defined by the higher layer parameter cyclicShift-n2-r16, cyclicShift-n4-r16, or cyclicShift-n8-r16 for transmission comb value 2, 4 or 8 for an SRS configured by SRS-PosResource-r16, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb value as defined by the higher layer parameter transmissionComb or transmissionComb-r16 described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset as defined by the higher layer parameter combOffset-n2 or, combOffset-n4, or combOffset-n8 for transmission comb value 2 or, 4 for an SRS configured by SRS-Resource, or 8 , respectively, and defined by the higher layer parameter combOffset-n2-r16, combOffset-n4-r16, or combOffset-n8-r16 for transmission comb value 2, 4, or 8 for an SRS configured by SRS-PosResource-r16, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	SRS sequence ID as defined by the higher layer parameter sequenceId or sequenceId-r16 in Clause 6.4.1.4 of [4].
-	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.
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ --------------------------------------------------------End of Text Proposal --------------------------------------------------



Linear value of SRS Power split by UE

In section 7.3 of TS 38.213 [4], it is mentioned that, for SRS, a UE splits a linear value [image: ] of the transmit power [image: ] equally across the configured antenna ports for SRS, as shown in below.
	[bookmark: _Toc12021449][bookmark: _Toc20311561][bookmark: _Toc26719386][bookmark: _Toc29894817][bookmark: _Toc29899116][bookmark: _Toc29899534][bookmark: _Toc29917271][bookmark: _Toc36498145][bookmark: _Toc45699171]7.3	Sounding reference signals
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For SRS, a UE splits a linear value [image: ] of the transmit power [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] equally across the configured antenna ports for SRS. 



However, for SRS-Pos, only one antenna port can be configured, therefore, this above sentence should be only applicable for SRS-MIMO, but not for SRS-Pos.
In order to solve the above issues, one text proposal is proposed for section 7.3 in TS 38.213 as follows.
[bookmark: _Ref47644182]Proposal 3: Adopt the following text proposal (TP-C) for linear value of SRS Power split by UE in section 7.3 of 38.213:
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposed TP-C
-----------------------------------------------Start of Text Proposal for 38.213----------------------------------------------
7.3 Sounding reference signals
For SRS configured by the higher parameter SRS-Resource, a UE splits a linear value [image: ] of the transmit power [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] equally across the configured antenna ports for SRS.
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ --------------------------------------------------------End of Text Proposal --------------------------------------------------



Response LS from RAN4 on criterion of pathloss measurement failure

In RAN1#100bis-e meeting, the issue of criterion for inaccurate pathloss measurement for power control of SRS for positioning had been discussed and RAN1 had agreed to send an LS to RAN4 and request RAN4 to define the criterion for determining whether or not a UE can measure the pathloss accurately [5].
In RAN4#95-e meeting, RAN4 had discussed this issue and given a response LS to RAN1 in which to address this issue [6] as follows, 
	RAN4 has discussed the issue described in (R1-2003069, LS on criterion of pathloss measurement failure for power control of SRS for positioning) and would like to clarify the following:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]The UE’s pathloss measurement is considered accurate/reliable, provided that the side conditions for the measurement used by the UE for the pathloss estimation are met.
· The side conditions are specified in TS 38.133:
· for SSB from the serving and non-serving cell:
· absolute SS-RSRP intra-frequency accuracy – sections 10.1.2.1.1 (FR1) and 10.1.3.1.1 (FR2)
· absolute SS-RSRP inter-frequency accuracy – sections 10.1.4.1.1 (FR1) and 10.1.5.1.1 (FR2)
· for CSI-RS resource from the serving cell:
· absolute CSI-RS L1-RSRP accuracy – sections 10.1.19.2.1 (FR1) and 10.1.20.2.1 (FR2)
· for DL-PRS resource from a TRP of the serving and non-serving cell:
· absolute DL PRS-RSRP accuracy – sections TBD
RAN4 will not specify any accuracy requirements for pathloss estimation for the SRS pathloss reference for positioning purpose.
The accuracy requirements are typically derived by RAN4 based on link-level simulations and including an implementation margin.


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]From the response LS, RAN4 responds that the UE’s pathloss measurement is considered accurate, provided that the side conditions for the measurement used by the UE for the pathloss estimation are met, and RAN4 gives the specific side conditions corresponding to SSB, CSI-RS resource and DL-PRS resource as pathloss estimation RS in TS 38.133 [7]. 
In our point of view, it is reasonable and enough to adopt the side conditions for the measurement used by the UE for the pathloss estimation, i.e., SS-RSRP for SSB, CSI-RS L1-RSRP for CSI-RS resource and DL PRS-RSRP for DL-PRS resource which had been defined or will be defined in TS 38.133 as the criterion of pathloss measurement failure, as RAN4 responded in the LS.
[bookmark: _Ref47645864]Proposal 4: Adopt whether the side conditions for SS-RSRP (for SSB), CSI-RS L1-RSRP (for CSI-RS resource) and DL PRS-RSRP (for DL-PRS resource) which had been defined or will be defined in TS 38.133 are met as the criterion of pathloss measurement failure.

Collision handling between aperiodic SRS-Pos and PUSCH

In this section, the issue on collision handing between aperiodic SRS-Pos and PUSCH and related solution will be discussed. 
Since RAN2 and RAN3 has decided to support aperiodic SRS-Pos, the issue on collision between aperiodic SRS-Pos and PUSCH needs to be solved to finish the specifications supporting aperiodic SRS-Pos in RAN1’s scope.
In RAN1#99 meeting [8], the following rules for collision handling between SRS-Pos and PUCCH/PUSCH were agreed.
	
Agreement:
The SRS collision rules for Rel-15 are reused for Rel-16 for SRS for positioning.

Agreement:
If the SRS for positioning collides with PUSCH, the SRS is dropped in the symbols where the collision occurs.
· Note: The phase continuity between transmitted symbols on either side of a transmission gap may not be maintained.




In the email discussion [100e-NR-Pos-ULRS-02] in RAN1#100-e, RAN1 reached the agreements about collision handling between SRS and PUSCH as follows [9],
	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353]
Agreement:
The text proposal in Section 3.1 of R1-2001287 for TS38.214 is agreed.
************* start TP for 38.214 ***************
6.2.1	UE sounding procedure
===================== Unchanged part omitted ========================
If a UE is not configured with [intraUEPrioritization] and PUSCH and SRS configured by SRS-Resource are transmitted in the same slot on a serving cell, the UE may only be configured to transmit the SRS after the transmission of the PUSCH and the corresponding DM-RS. 
If a UE is configured with [intraUEPrioritization] and a PUSCH transmission would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
==================== Unchanged part omitted =======================
************* end TP for 38.214 ***************




[bookmark: _Hlk498636457][bookmark: _Hlk498636712]In Rel-15, SRS occupies at most 4 symbols in one slot, and it will be configured to be transmitted after the transmission of the PUSCH, so Rel-15 SRS will not collide with a PUSCH transmission. In Rel-16, SRS-Pos can be configured to occupy at most 12 symbols in one slot to expand its coverage and facilitate reception of neighboring gNBs. Due to limited uplink resource, a PUSCH transmission may be scheduled in overlapped symbols in one slot with an SRS-Pos transmission on a serving cell. In this case, the collision between SRS-Pos and PUSCH will occur. According to the agreement above, SRS-Pos is dropped in the overlapped symbols where the collision occurs. Moreover, in TS 38.214 [2], there is the description on the collision handling between PUCCH and SRS as follows,
· For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s), or only L1-SINR report(s). 
· A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK, link recovery request and/or SR. 
· PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s). 
The current collision rules between SRS-Pos and PUCCH/PUSCH is shown in Table 1:

[bookmark: _Ref36644648]Table 1: Collision rules between SRS-Pos and PUCCH/PUSCH in current spec
	                           PUCCH/PUSCH

SRS-Pos
	PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s)
	PUCCH carrying HARQ-ACK, link recovery request and/or SR
	PUSCH

	Semi-persistent and Periodic SRS-Pos
	Drop SRS-Pos
	Drop SRS-Pos
	Drop SRS-Pos

	Aperiodic SRS-Pos
	Drop PUCCH
	Drop SRS-Pos
	Drop SRS-Pos



From the above collision rules marked as BLUE color in Table 1, it can be observed that PUCCH and PUSCH have different behavior when aperiodic SRS-Pos collides with PUSCH and PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s). As the aperiodic SRS has a higher transmission priority than semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s), and considering that aperiodic SRS-Pos will be received by multiple TRPs involved in positioning, aperiodic SRS-Pos should has a higher transmission priority than PUSCH, and the aperiodic SRS should transmitted in the overlapped symbols when it collides with PUSCH. Therefore, we suggest the following rule of collision handling between SRS-Pos and PUSCH:
· PUSCH shall not be transmitted when aperiodic SRS configured by the higher layer parameter [SRS-for-positioning] is triggered to be transmitted to overlap in the same symbol with PUSCH.
The proposed collision rules between SRS-Pos and PUCCH/PUSCH is shown in Table 2, the changed collision rule is marked as RED color:
[bookmark: _Ref36645475]Table 2: Proposed collision rules between SRS-Pos and PUCCH/PUSCH
	                           PUCCH/PUSCH

SRS-Pos
	PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s)
	PUCCH carrying HARQ-ACK, link recovery request and/or SR
	PUSCH

	Semi-persistent and Periodic SRS-Pos
	Drop SRS-Pos
	Drop SRS-Pos
	Drop SRS-Pos

	Aperiodic SRS-Pos
	Drop PUCCH
	Drop SRS-Pos
	Drop PUSCH



[bookmark: _Ref36563105][bookmark: _Ref39424771]Proposal 5: Aperiodic SRS-Pos should have a higher transmission priority than PUSCH, and PUSCH should be dropped in the overlapped symbols when colliding with aperiodic SRS-Pos.

[bookmark: _Ref36563121][bookmark: _Ref39424776]Proposal 6: Adopt the following text proposal (TP-D) for collision handling between SRS-Pos and PUSCH in section 6.2.1 of 38.214:
	Proposed TP-D
-------------------------------------------------Start of Text Proposal for 38.211--------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part omitted -------------------------------------------------
For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s), or only L1-SINR report(s). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK, link recovery request (as defined in clause 9.2.4 of [6, 38.213]) and/or SR. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s). 
For PUSCH and SRS on the same carrier, PUSCH shall not be transmitted when aperiodic SRS configured by the higher layer parameter srs-PosResource-r16 is triggered to be transmitted to overlap in the same symbol with PUSCH.
----------------------------------------------------- Unchanged part omitted -------------------------------------------- ---
--------------------------------------------------------End of Text Proposal -------------------------------------------------





Conclusions

In this contribution, we discuss several remaining issues on UL SRS and UL procedures for NR positioning. Based on the discussion, we propose: 
Proposal 1: Adopt the following text proposal (TP-A) for SRS-Pos on BWP without PUSCH/PUCCH in section 6.2.1.4 of 38.214: 
	Proposed TP-A
-----------------------------------------------Start of Text Proposal for 38.214----------------------------------------------
6.2.1.4	UE sounding procedure for positioning purposes 
----------------------------------------------------- Unchanged part omitted ------------------------------------------------
The UE is only expected to transmit an SRS configured the by the higher layer parameter SRS-PosResource-r16 within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter SRS-PosResource-r16, the UE can only be provided with a single RS source in spatialRelationInfoPos-r16 per SRS resource for positioning.
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource-r16 collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
The UE isdoes not expected to transmit an SRS be configured by with the higher parameter SRS-PosResource-r16 on a BWP not configured with PUSCH/PUCCH transmission.
--------------------------------------------------------End of Text Proposal --------------------------------------------------



Proposal 2: Adopt the following text proposal (TP-B) for SRS parameters configured by higher layer parameter SRS-Resource or SRS-PosResource-r16 in section 6.2.1 of 38.214: 
	Proposed TP-B
-----------------------------------------------Start of Text Proposal for 38.214----------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part omitted ------------------------------------------------
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource-r16.
-	srs-ResourceId or SRS-PosResourceId-r16 determines SRS resource configuration identity.
-	Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
-	Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter resourceType or resourceType-r16, which may be periodic, semi-persistent, aperiodic SRS transmission as defined in Clause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent, which configured by SRS-Resource, and periodicityAndOffset-p-r16 or periodicityAndOffset-sp-r16 for an SRS resource of type periodic or semi-persistent, which configured by SRS-PosResource-r16. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet-r16 with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a slot level offset is defined by the higher layer parameter slotOffset. For an SRS-PosResourceSet-r16 configured with higher layer parameter resourceType-r16 set to 'aperiodic', the slot level offset is defined by the higher layer parameter slotOffset-r16 for each SRS resource.
-	Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter resourceMapping or resourceMapping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If R is not configured, then R is equal to the number of OFDM symbols in the SRS resource.



-	SRS bandwidth and , as defined by the higher layer parameter freqHopping or freqHopping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then= 0.


-	Frequency hopping bandwidth, , as defined by the higher layer parameter freqHopping or freqHopping-r16 and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then = 0.
-	Defining frequency domain position and configurable shift, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, or freqDomainPosition-r16 and freqDomainShift-r16 respectively, and described in Clause 6.4.1.4 of [4, TS 38.211]. If freqDomainPosition or freqDomainPosition-r16 is not configured, freqDomainPosition or freqDomainPosition-r16 is zero.
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2 , or cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2 or, 4 and 8 for an SRS configured by SRS-Resource, respectively, and defined by the higher layer parameter cyclicShift-n2-r16, cyclicShift-n4-r16, or cyclicShift-n8-r16 for transmission comb value 2, 4 or 8 for an SRS configured by SRS-PosResource-r16, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb value as defined by the higher layer parameter transmissionComb or transmissionComb-r16 described in Clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset as defined by the higher layer parameter combOffset-n2 or, combOffset-n4, or combOffset-n8 for transmission comb value 2 or, 4 for an SRS configured by SRS-Resource, or 8 , respectively, and defined by the higher layer parameter combOffset-n2-r16, combOffset-n4-r16, or combOffset-n8-r16 for transmission comb value 2, 4, or 8 for an SRS configured by SRS-PosResource-r16, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211].
-	SRS sequence ID as defined by the higher layer parameter sequenceId or sequenceId-r16 in Clause 6.4.1.4 of [4].
-	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.
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ --------------------------------------------------------End of Text Proposal --------------------------------------------------



Proposal 3: Adopt the following text proposal (TP-C) for linear value of SRS Power split by UE in section 7.3 of 38.213:
	Proposed TP-C
-----------------------------------------------Start of Text Proposal for 38.213----------------------------------------------
7.3 Sounding reference signals
For SRS configured by the higher parameter SRS-Resource, a UE splits a linear value [image: ] of the transmit power [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] equally across the configured antenna ports for SRS.
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ --------------------------------------------------------End of Text Proposal --------------------------------------------------



Proposal 4: Adopt whether the side conditions for SS-RSRP (for SSB), CSI-RSRP (for CSI-RS resource) and DL PRS-RSRP (for DL-PRS resource) which had been defined or will be defined in TS 38.133 are met as the criterion of pathloss measurement failure.

Proposal 5: Aperiodic SRS-Pos should have a higher transmission priority than PUSCH, and PUSCH should be dropped in the overlapped symbols when colliding with aperiodic SRS-Pos.
Proposal 6: Adopt the following text proposal (TP-D) for collision handling between SRS-Pos and PUSCH in section 6.2.1 of 38.214: 
	[bookmark: _GoBack]Proposed TP-D
-------------------------------------------------Start of Text Proposal for 38.211--------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part omitted -------------------------------------------------
For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s), or only L1-SINR report(s). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK, link recovery request (as defined in clause 9.2.4 of [6, 38.213]) and/or SR. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s). 
For PUSCH and SRS on the same carrier, PUSCH shall not be transmitted when aperiodic SRS configured by the higher layer parameter srs-PosResource-r16 is triggered to be transmitted to overlap in the same symbol with PUSCH.
----------------------------------------------------- Unchanged part omitted -------------------------------------------- ---
--------------------------------------------------------End of Text Proposal -------------------------------------------------
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