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1. Introduction
In this contribution, we present our views on various remaining issues of uplink positioning reference signals and provides text proposals for specification update.
2. Discussion
For SRS for positioning, we support all three types of transmission: periodic, semi-persistent and aperiodic. For the normal SRS transmission, the priority rule when SRS transmission overlaps with a PUCCH transmission is specified in release 15 specification. When periodic or semi-persistent SRS transmission overlaps with PUCCH transmission carrying only CSI reports, the UE shall drop the SRS transmission. When periodic or semi-persistent or aperiodic SRS transmission overlaps PUCCH transmission with HARQ-ACK or SR, the UE shall drop SRS transmission. When aperiodic SRS transmission overlaps with PUCCH transmission carrying CSI report, the UE shall drop the PUCCH transmission. For an SRS transmission for positioning, we shall consider different rules considering the difference between the SRS for positioning and normal SRS. The normal SRS is transmitted to serving cell that is aware of all the uplink transmission scheduling and thus it knows when the SRS transmission is dropped. In contrast, some SRS for positioning is targeted to a neighbor cell that is not aware of the dropping of SRS transmission. Furthermore, aperiodic SRS transmission for positioning would cause much effort for the cell to coordinate with each other for each triggered SRS transmission. Therefore, the aperiodic SRS transmission for positioning shall have higher priority when it overlaps with other uplink transmission. 
Proposal 1: When aperiodic SRS transmission for positioning overlaps with other uplink transmission, the SRS transmission has higher priority.
The following table provides the corresponding text proposal for Proposal 1:
	Text proposal for Proposal 1:
In TS 38.214:
Section 6.2.1	UE sounding procedure

<omitted text>

[bookmark: _Hlk498636457][bookmark: _Hlk498636712]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). If an aperiodic SRS configured by the higher layer parameter [SRS-for-Positioning] collides with a scheduled PUSCH or PUCCH transmission, the PUSCH or PUCCH shall not be transmitted. 

In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PUCCH/PUSCH transmissions are not allowed, a UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.

<omitted text>


In release 16 MIMO session, a couple of designs on SRS transmission were agreed and specified. Those new function shall not be applied to SRS for positioning due to that SRS for positioning has totally different use case and transmission characteristics.
One feature is one MAC CE can be used to update the spatial relation info for semi-persistent or aperiodic SRS in multiple serving cells simultaneously and the SRS resources with same ID in different CC/BWPs will be updated with a same spatial relation info. In our view, this feature shall not be applied to SRS for positioning. Another feature is a default spatial relation info is defined for SRS transmission when an SRS resource is not provided with spatial relation info. In this case, the default spatial relation info for an SRS transmission is derived from the QCL-TypeD RS of TCI-state configured to the CORESET with lowest ID or one TCI-state activated for PDSCH transmission in the same CC/BWP. This feature shall not be applicable to SRS for positioning. As we agreed, an SRS for positioning can be configured with a spatial relation info that indicates an Tx beam direction pointing to either the serving cell or a neighbor cell. When no spatial relation info is configured, the UE can implement beam sweeping on the SRS for positioning.
Proposal 2: The feature of default spatial relation info is not applicable to SRS for positioning
Proposal 3: The feature of using one MAC CE to activate one same spatial relation info for multiple SRS resources in multiple CCs is not applicable to SRS for positioning.
The following table provides the corresponding text proposal for Proposals 2 and 3:
	Text proposal for Proposal 2 and 3:
In TS 38.214:
Section 6.2.1	UE sounding procedure
<omitted text>

When a spatialRelationInfo is activated/updated for a semi-persistent or aperiodic SRS resource by a MAC CE for a set of CCs/BWPs, where the applicable list of CCs is indicated by higher layer parameter [applicableCellList], the spatialRelationInfo is applied for the semi-persistent or aperiodic SRS resource(s), except for the SRS resource configured by the higher layer parameter [SRS-for-positioning], with the same SRS resource ID for all the BWPs in the indicated CCs.
When the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’, and if the higher layer parameter spatialRelationInfo for the SRS resource, except for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' or for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to ‘nonCodebook’ with configuration of associatedCSI-RS or for the SRS resource configured by the higher layer parameter [SRS-for-positioning], is not configured in FR2 and if the UE is not configured with higher layer parameter(s) pathlossReferenceRS, the UE shall transmit the target SRS resource 
-	with the same spatial domain transmission filter used for the reception of the CORESET with the lowest controlResourceSetId in the active DL BWP in the CC.
-	with the same spatial domain transmission filter used for the reception of the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP of the CC if the UE is not configured with any CORESET in the CC
<omitted text>




As we agreed, for an SRS for positioning, the spatial relation info can be an SSB or DL PRS transmitted by a neighbor cell. The purpose for that is to transmit an SRS for positioning towards to a neighbor cell in FR2 system. If an SSB of neighbor cell is configured as spatial relation info for an SRS resource, the full set of SSB configuration information shall be indicated to the UE so that the UE is able to receive and measure the SSB from one neighbor cell.  Similarly, if an SSB of neighbor cell is configured as path loss RS for an SRS, the full set of SSB configuration information shall be indicated to the UE too.
For a semi-persistent SRS resource, the transmission can be activated by a MAC CE command. The activation command can also contain spatial relation configuration for the activated SRS resource, which is provided by a list of reference signal IDs. Furthermore, as agreed in release 16, the spatial relation info and path loss RS for a semi-persistent or aperiodic SRS can be updated by a MAC CE command. In our view, that feature shall not be applied to SRS for positioning considering the signaling overhead to signal the full set of configuration information of SSB of a neighbor cell. In other word, the spatial relation info and path loss RS for semi-persistent or aperiodic SRS resource can only be configured through RRC signaling.
Proposal 4: The spatial relation info and pathloss RS of semi-persistent or aperiodic SRS for positioning can only be configured in RRC signaling.
The following table provides the corresponding text proposal for Proposal 4:
	Text proposal for Proposal 2 and 3:
In TS 38.214:
Section 6.2.1	UE sounding procedure
<omitted text>

For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'semi-persistent':
-	when a UE receives an activation command, as described in clause 6.1.3.17 of [10, TS 38.321], for an SRS resource, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set, except for the SRS resource configured with the higher layer parameter [SRS-for-Positioning]. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise. When the SRS is configured with the higher layer parameter [SRS-for-positioning], each ID in the list of reference signal IDs may also refer to a reference SS/PBCH block of a non-serving cell or DL PRS of a serving or non-serving cell indicated by a higher layer parameter.
[bookmark: _Hlk512330606]-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo.

<omitted text>




There are two typos in description of SRS for positioning in TS 38.213 [3] and suggest to make the following changes:
	In TS 38.213
Section 7.3.1 UE behaviour

<omitted text>
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 that the UE uses to obtain MIB
	The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain.


<omitted text>


3. Conclusion
In this contribution, we presented our views on remaining issues of SRS for NR positioning and corresponding text proposals are provided. Based on the discussion, the following proposals are provided:
Proposal 1: When aperiodic SRS transmission for positioning overlaps with other uplink transmission, the SRS transmission has higher priority.
Proposal 2: The feature of default spatial relation info is not applicable to SRS for positioning
[bookmark: _GoBack]Proposal 3: The feature of using one MAC CE to activate one same spatial relation info for multiple SRS resources on multiple CCs is not applicable to SRS for positioning.
Proposal 4: The spatial relation info and pathloss RS of semi-persistent or aperiodic SRS for positioning can only be configured in RRC signaling.
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