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Introduction
In this contribution, we will provide our view on the remaining issues of SRS for positioning, including
· Capability of simultaneous transmission of inter-band SRS for positioning
· Capability of carrier switching of SRS for positioning
· Aperiodic SRS for positioning
· Text proposal for TS 38.214 to fix the higher layer parameter names and align with RAN2 specifications.

Simultaneous transmission of inter-band SRS for positioning
In RAN1#100bis-e, we made the following agreement [1] and endorsed the corresponding TP to TS 38.214. 
	Agreement:
· A new UE capability is introduced for the number of simultaneous transmissions of SRS resources for positioning for inter-band CA, where the SRS resources are on different CCs.  



	For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resources configured by SRS-PosResource on different CCs, subject to UE’s capability provided by [XX] and [YY] respectively.



For inter-band CA, the capability of simultaneous transmissions of SRS resources needs more clarification, if this capability is reported per band in a band combination.
· Can multiple SRS resources be transmitted across CCs in a band of a band combination?
· Can 0 be reported for a band of a band combination?
This will be even more complicated when carrier switching is introduced, as UE can only do carrier switching for two CCs. For example, in a band combination {b1, b2, b3}, UE may support transmitting SRS on carriers from {b1, b3} simultaneously and on carriers from {b2, b3} simultaneously, but not on carriers from all three bands {b1, b2, b3} simultaneously. The capability signaling will be hard to design.
Observation 1: There remains uncertainty on capability signaling design for inter-band CA, and things will be even more complicated if UE supports SRS carrier switching, if the reporting is per band in a band combination.
To simplify this, we suggest to only consider reporting granularity as per band combination, so that the total budget is reported across all carriers for a band combination.
Proposal 1: The capability of number of simultaneous SRS transmission for inter-band CA is reported per band combination.

SRS carrier switching
Existing capabilities
Switching time [2][3]
Rel-15 SRS carrier switching capability is reported via the following fields in a band combination. The time indicates the interruption time on DL/UL reception within a NR band pair during the RF retuning for switching between a carrier on one band and another (PUSCH-less) carrier on the other band to transmit SRS.
	SRS-SwitchingTimeNR
Indicates the interruption time on DL/UL reception within a NR band pair during the RF retuning for switching between a carrier on one band and another (PUSCH-less) carrier on the other band to transmit SRS. switchingTimeDL/ switchingTimeUL: n0us represents 0 us, n30us represents 30us, and so on. switchingTimeDL/ switchingTimeUL is mandatory present if switching between the NR band pair is supported, otherwise the field is absent. It is signalled per pair of bands per band combination.
	FD
	No
	No
	No



BandParameters-v1540 ::=            SEQUENCE {
    srs-CarrierSwitch                   CHOICE {
        nr                                  SEQUENCE {
            srs-SwitchingTimesListNR            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeNR
        },
        eutra                               SEQUENCE {
            srs-SwitchingTimesListEUTRA         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeEUTRA
        }
    }                                                                              OPTIONAL,
    srs-TxSwitch                    SEQUENCE {
        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,
        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL
    }                                                                              OPTIONAL
}

	srs-SwitchingTimesListNR
Indicates, for a particular pair of NR bands, the RF retuning time when switching between a NR carrier corresponding to this band entry and another (PUSCH-less) NR carrier corresponding to the band entry in the order indicated below:
-	For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,
-	For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on
-	And so on



We think that this switching time is generic in terms of MIMO SRS and positioning SRS and, thus does not need to be changed.
Observation 2: No need to define additional carrier switching time for positioning SRS, if it is supported.
Proposal 2: If carrier switching for SRS for positioning is supported, reuse current capabilities SRS-SwitchingTimeNR and srs-SwitchingTimesListNR to indicate carrier switching time capability for SRS for positioning.

TPC SRS RNTI [2]
Another capability related to carrier switching is the tpc-SRS-RNTI, indicating whether UE supports aperiodic SRS carrier switching with TPC command based on a group common DCI, and it is reported per UE with FR1/FR2 differentiation.
	tpc-SRS-RNTI
Indicates whether the UE supports group DCI message based on TPC-SRS-RNTI for TPC commands for SRS.
	UE
	No
	No
	Yes



Observation 3: There is existing capability reporting for UE to indicate support of aperiodic SRS with carrier switching triggered by DCI format 2_3 in Rel-15.
Proposal 3: If carrier switching for aperiodic SRS for positioning is supported, reuse current the capability tpc-SRS-RNTI to indicate support of aperiodic SRS for positioning with carrier switching triggered by DCI format 2_3.

SRS resources [2]
The third related capability is the supported number of SRS resources, which is reported per UL FeatureSet, and there is already a conclusion to include it also in the DL FeatureSet as a band may not have any UL carrier that is configured with PUSCH.
	supportedSRS-Resources
Defines support of SRS resources. The capability signalling comprising indication of:
-	maxNumberAperiodicSRS-PerBWP indicates supported maximum number of aperiodic SRS resources that can be configured for the UE per each BWP
-	maxNumberAperiodicSRS-PerBWP-PerSlot indicates supported maximum number of aperiodic SRS resources per slot in the BWP
-	maxNumberPeriodicSRS-PerBWP indicates supported maximum number of periodic SRS resources per BWP
-	maxNumberPeriodicSRS-PerBWP-PerSlot indicates supported maximum number of periodic SRS resources per slot in the BWP
-	maxNumberSemiPersistentSRS-PerBWP indicate supported maximum number of semi-persistent SRS resources that can be configured for the UE per each BWP
-	maxNumberSemiPersistentSRS-PerBWP-PerSlot indicates supported maximum number of semi-persistent SRS resources per slot in the BWP
-	maxNumberSRS-Ports-PerResource indicates supported maximum number of SRS antenna port per each SRS resource
	FS
	Yes
	No
	No



Observation 4: There is existing capability reporting for UE to indicate number of SRS resources per BWP and per BWP per slot on a cell, which can be a PUSCH-less SCell.
Proposal 4: If carrier switching for SRS for positioning is supported, support UE capability reporting to indicate number of SRS resources for positioning per BWP and per BWP per slot on a cell in either FeatureSetUplink or FeatureSetDownlink. 

SRS triggered by DCI format 1_1
In our understanding, it is unclear whether aperiodic SRS with carrier switching can be triggered by DCI format 1_1 even in Rel-15, which would be regarded as not supported. We suggest not to open the discussion for aperiodic SRS for positioning with carrier switching triggered by DCI format 0_x or 1_x in Rel-16.
Observation 5: It is unclear whether aperiodic SRS with carrier switching can be triggered by DCI format 1_1 even in Rel-15.

SRS carrier switching capability
In case there is a new capability regarding support of SRS for positioning with carrier switching, we need to clarify the scope of this capability. Two alternative scopes are proposed as follows.
1. Alt.1: For all SRS for positioning resource types, including periodic, semi-persistent, and aperiodic SRS for positioning triggered by DCI format 2_3.
1. Alt.2: For only aperiodic SRS for positioning triggered by DCI format 2_3.
5. Note: periodic SRS and semi-persistent SRS for positioning with carrier switching are implicitly supported if UE reports srs-SwitchingTimesListNR per band pair in a band combination, and reports supported SRS resources in the FeatureSet.
Our preference is Alt. 2 since we do not see the need to differentiate support of the periodic/semi-persistent SRS for MIMO and SRS for positioning as UE would anyway report supported SRS for positioning on a band not supporting PUSCH transmission, which implies UE would do carrier switching on that band.
Proposal 5: The capability of SRS for positioning with carrier switching is only applicable to aperiodic SRS for positioning triggered by DCI format 2_3, if it is introduced.
1. Note: periodic SRS and semi-persistent SRS for positioning with carrier switching are implicitly supported if UE reports srs-SwitchingTimesListNR per band pair in a band combination, and reports supported SRS resources in the FeatureSet.

Aperiodic SRS for positioning
As presented in our companion contribution [4], we do not think it is likely that RAN3 will conclude support of aperiodic SRS for positioning. Therefore, we have the following proposal.
Proposal 6: Remove AP SRS for positioning from Rel-16 specification.
· The existing agreement will be the starting point for future releases.
· Send an LS to RAN2 and RAN3.

Text proposal for 38.214
In this section, we provide a text proposal for Clauses 6.2.1 and 6.2.1.4 of 38.214 to align this specification with other specifications. Most changes are to align the IE and field names with 38.331. These changes are collectively listed in Part A below. There are four further necessary changes that go beyond IE and field name alignment. Each of these latter changes are indicated by T1,…, T4 and are marked in the Text Proposal by an indicating arrow for a better readability. The reasons behind T1,…,T4 are provided in Part B below. Note that all changes corresponding to T1,...,T4 are based on the agreements we had so far and are merely to clarify, alignment, and avoid contradictions with other parts of 38.214 as well as other specifications. 
Part A: IE and field name alignment with 38.331
· Replacing [SRS-for-positioning] with SRS-PosResourceSet-r16 or SRS-PosResource-r16 whichever applicable. 
· Text change to reflect that spatial relation RS for SRS-PosResource-r16 is provided with spatialRelationInfoPos-r16 IE and not spatialRelationInfo IE. 
· Text change to reflect that SRS-PosResource-r16 ID is provided with SRS-PosResourceId-r16 and not SRS-ResourceId.
· Text change to reflect that SSB index in spatialRelationInfoPos-r16 IE is provided with ‘ssb-IndexServing-r16’ or ‘ssb-IndexNcell-r16’ and not 'ssb-Index'.
· Text change to reflect that CSI-RS index in spatialRelationInfoPos-r16 IE is provided with ‘csi-RS-IndexServing-r16’and not 'csi-RS-Index'.
· Text change to reflect that SRS in spatialRelationInfoPos-r16 IE is provided with ‘srs-SpatialRelation-r16’ and not ‘srs’.
· Changing DL-PRS-ResourceId and SRS-PosResource respectively to DL-PRS-ResourceId-r16 and SRS-PosResource-r16 to unify the IE names across all RAN1 specifications. 
· Changing srs-Resource and srs-PosResource-r16 to SRS-Resource and SRS-PosResource-r16, respectively.
· Changing fonts of some IEs from normal to italic.
Part B: Further necessary changes:
T1: This change is necessary since the current text implies that SRS for positioning resource is also configured by the higher layer parameter SRS-Resource.  
T2: This change is necessary since the MAC CE indication/update of the source spatial relation RS for semi-persistent SRS for positioning and MIMO SRS have some differences in 38.321. In particular:
· When the indicated source spatial relation is a SSB, the corresponding cell is optionally indicated by a 5 bit Resource Serving Cell ID field for MIMO SRS but it is indicated by a 10 bit PCI field for SRS for positioning (see 38.321 Clauses 6.1.3.17 and 6.1.3.36).
· When the cell corresponding to the source spatial relation SSB is the same as the serving cell of the target MIMO SRS resource, Resource Serving Cell ID field is not indicated. However, indicating PCI for the source spatial relation SSB for SRS for positioning is mandatory. 
T3: In Rel-16 MIMO discussions, source spatial relation update in MAC-CE for aperiodic SRS was supported. The support for aperiodic SRS for positioning is under discussion in RAN3 and even if it will be supported in Rel-16, RAN1 has not agreed that source spatial relation update in MAC CE for aperiodic MIMO SRS is also applicable to aperiodic SRS for positioning. Finally, even if RAN3 agree to support aperiodic SRS for positioning and RAN1 agree that source spatial relation update in MAC CE for aperiodic MIMO SRS is also applicable to aperiodic SRS for positioning, then RAN2 needs to design a new MAC CE to support spatial relation update of aperiodic SRS for positioning as the current MAC CE to support spatial relation update of aperiodic MIMO SRS cannot be directly used to aperiodic SRS for positioning (note that, similarly, RAN2 had to design a new MAC CE to support spatial relation update of semi-persistent SRS for positioning as the current MAC CE to support spatial relation update of semi-persistent MIMO SRS could not be directly used for semi-persistent SRS for positioning). In any case, it should be clarified that the corresponding text in 38.214 is only applicable to SRS resource configured with the higher layer parameter SRS-Resource. 
T4: This is due to the misalignment of this part of the specification which hereafter we refer to as “Original text corresponding to T4” with the following paragraph in Clause 6.2.1 of 38.214 which hereinafter we refer to as “Reference Paragraph”:
 
	38.214 Clause 6.2.1 (“Reference Paragraph”):
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.



As can be observed from the above “Reference Paragraph”,  UE is not expected to be configured with SRS from a carrier and PUSCH from a different carrier in the same symbol in the following two cases (that is, such a simultaneous configuration would be considered as an “error case”):
· Intra-band CA.
· Inter-band CA band-band combination where simultaneous SRS and PUSCH transmissions are not allowed. Note that such simultaneous transmission is not allowed if the UE capability “parallelTxSRS-PUCCH-PUSCH” is reported as “Not support”. 
Our understanding is that the SRS in above “Reference paragraph” applies to both SRS configured by SRS-Resource and SRS-PosResource-r16. 
Now, note to the original text corresponding to T4 given below:
	38.214 Clause 6.2.1.4 (“Original text corresponding to T4”):
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.



Above “Original text corresponding to T4” is a blanket statement saying that if there is a collision between SRS-PosResource-r16 and a scheduled PUSCH, no matter whether or not such a collision is on the same carrier, or on two different carriers in the case of intra-band CA, or on two different carriers in the case of inter-band CA, there is no “error case” and UE just drops the SRS on the symbols where the collision occurs. This is at odds with the text in the “Reference Paragraph” which states that the UE is not expected to be configured with SRS from a carrier and PUSCH from a different carrier in the same symbol in the cases of intra-band CA and inter-band CA band-band combination where simultaneous SRS and PUSCH transmissions are not allowed (such simultaneous configuration would be an “error case”). As such, we believe it is necessary to change the “Original text corresponding to T4” and limit its scope to operation on the same carrier to align it with the “Reference Paragraph”.

Proposal 7: Support the following TP for Clauses 6.2.1 and 6.2.1.4 for 38.214.
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T4
	<Unchanged part omitted>
6.2	UE reference signal (RS) procedure
6.2.1	UE sounding procedure


The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet-r16. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. except wWhen SRS is configured with the higher layer parameter SRS-PosResourceSet-r16, [SRS-for-positioning] in which case a UE may be configured with SRS resources (higher layer parameter SRS-PosResource-r16), where the maximum value of K is 16. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.

For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set(s).
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, 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. except when SRS is configured with the higher layer parameter [SRS-for-positioning] in which case  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.
<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 SRS is configured by the higher layer parameter SRS-PosResourceSet-r16 [SRS-for-positioning] 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.


The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet-r16, [SRS-for-positioning] the higher layer parameter resourceMapping in SRS-PosResource-r16 with an SRS resource occupyingindicates  adjacent symbols anywhere within the slot.
<Unchanged part omitted>
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'periodic':
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference 'ssb-Index', ‘ssb-IndexServing-r16’, or ‘ssb-IndexNcell-r16’, 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 or spatialRelationInfoPos-r16 contains the ID of a reference 'csi-RS-Index' or ‘csi-RS-IndexServing-r16’, 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 or spatialRelationInfoPos-r16 containing the ID of a reference 'srs' or ‘srs-SpatialRelation-r16’, 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 Pos-r16 contains the ID of a reference 'dlDL-PRS-ResourceId-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'semi-persistent':
-	when a UE receives an activation command, as described in clause 6.1.3.17 or 6.1.3.36 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. When the SRS is configured with the higher layer parameter SRS-ResourceSet, Eeach 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-PosResourceSet-r16[SRS-for-positioning], each ID in the list of reference signal IDs may also refer to a reference SS/PBCH block of a on a serving or non-serving cell indicated by PCI field in the activation command, 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, or DL PRS of a serving or non-serving cell indicated by a higher layer parameter.
-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo  or spatialRelationInfoPos-r16.
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference 'ssb-Index', ‘ssb-IndexServing-r16’, or ‘ssb-IndexNcell-r16’, 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 or spatialRelationInfoPos-r16 contains the ID of a reference 'csi-RS-Index' or ‘csi-RS-IndexServing-r16’, 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 or spatialRelationInfoPos-r16 contains the ID of a reference 'srs' or ‘srs-SpatialRelation-r16’, 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. When the SRS is configured by the higher layer parameter SRS-PosResourceSet [SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos-r16 contains the ID of a reference 'dlDL-PRS-ResourceId-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
If the UE has an active semi-persistent SRS resource configuration and has not received a deactivation command, the semi-persistent SRS configuration is considered to be active in the UL BWP which is active, otherwise it is considered suspended.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'aperiodic':
<Unchanged part omitted>

-	If the UE receives the DCI triggering aperiodic SRS in slot n and except when SRS is configured with the higher layer parameter SRS-PosResource-r16[SRS-for-positioning], the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot , if UE is configured with CA-slot-offset for at least one of the triggered and triggering cell,  Ks =[image: ], otherwise, and where 
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;

-	 and are the  and the, respectively, which are determined by higher-layer configured CA-slot-offset for the cell receiving the PDCCH,  and  are the [image: ] and the [image: ], respectively, which are determined by higher-layer configured CA-slot-offset for the cell transmitting the SRS, as defined in [4, TS 38.211] clause 4.5. 

-	If the UE receives the DCI triggering aperiodic SRS in slot n and when SRS is configured with the higher layer parameter SRS-PosResource-r16[SRS-for-positioning], the UE transmits every aperiodic SRS resource in each of the triggered SRS resource set(s) in slot  where 
-	k is configured via higher layer parameter slotOffset for each aperiodic SRS resource in each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;

-	 and the  for the {scheduling, scheduled} carrier pair is defined in [4, TS 38.211] clause 4.5. 
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference 'ssb-Index', ‘ssb-IndexServing-r16’, or ‘ssb-IndexNcell-r16’, 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 or spatialRelationInfoPos-r16 contains the ID of a reference 'csi-RS-Index' or ‘csi-RS-IndexServing-r16’, 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 or spatialRelationInfoPos-r16 contains the ID of a reference 'srs' or ‘srs-SpatialRelation-r16’, 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-PosResourceSet-r16[SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos-r16 contains the ID of a reference 'dlDL-PRS-ResourceId-r16', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
-	when a UE receives an spatial relation update command, as described in clause 6.1.3.xx of [10, TS 38.321], for an SRS resource configured with the higher layer parameter SRS-Resource, and when the HARQ-ACK corresponding to the PDSCH carrying the update command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on updating spatial relation for the SRS resource shall be applied for SRS transmission starting from the first slot that is after slot The update command contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the updated SRS resource set. 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 update 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 update command if present, same serving cell and bandwidth part as the SRS resource set otherwise.] When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching', the UE shall not expect to be configured with different spatial relations for SRS resources in the same SRS resource set.

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. 
For operation in the same carrier, the UE is not expected to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter SRSsrs-PosResource-r16 and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘periodic’.
For operation in the same carrier, the UE is not expected to be triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter SRSsrs-PosResource-r16 and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘semi-persistent’ or ‘aperiodic’.
For single carrier operations, the UE does not expect to be configured on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource-r16 with resourceType of the SRS resources as ‘periodic’.
For single carrier operations, the UE does not expect to be triggered to transmit SRS on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource-r16 with resourceType of the SRS resources as ‘semi-persistent’ or ‘aperiodic’.
For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resources configured by SRS-PosResource-r16 on different CCs, subject to UE’s capability provided by [XX] and [YY] respectively.

<Unchanged part omitted>
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-PosResourceSet-r16[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 

<Unchanged part omitted>
6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter SRSsrs-PosResource-r16 and if the higher layer parameter spatialRelationInfoPos-r16 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 SRSsrs-Resource or SRSsrs-PosResource-r16, 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-r16 the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRSsrs-PosResource-r16 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 SRSsrs-PosResource-r16 within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter SRSsrs-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 If an SRS configured by the higher parameter SRSsrs-PosResource-r16 collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
<Unchanged part omitted>




Conclusion
In this contribution, we have the following proposals.
Observation 1: There remains uncertainty on capability signaling design for inter-band CA, and things will be even more complicated if UE supports SRS carrier switching, if the reporting is per band in a band combination.
Observation 2: No need to define additional carrier switching time for positioning SRS, if it is supported.
Observation 3: There is existing capability reporting for UE to indicate support of aperiodic SRS with carrier switching triggered by DCI format 2_3 in Rel-15.
Observation 4: There is existing capability reporting for UE to indicate number of SRS resources per BWP and per BWP per slot on a cell, which can be a PUSCH-less SCell.
Observation 5: It is unclear whether aperiodic SRS with carrier switching can be triggered by DCI format 1_1 even in Rel-15.
Proposal 1: The capability of number of simultaneous SRS transmission for inter-band CA is reported per band combination.
Proposal 2: If carrier switching for SRS for positioning is supported, reuse current capabilities SRS-SwitchingTimeNR and srs-SwitchingTimesListNR to indicate carrier switching time capability for SRS for positioning.
Proposal 3: If carrier switching for aperiodic SRS for positioning is supported, reuse current the capability tpc-SRS-RNTI to indicate support of aperiodic SRS for positioning with carrier switching triggered by DCI format 2_3.
Proposal 4: If carrier switching for SRS for positioning is supported, support UE capability reporting to indicate number of SRS resources for positioning per BWP and per BWP per slot on a cell in either FeatureSetUplink or FeatureSetDownlink. 
Proposal 5: The capability of SRS for positioning with carrier switching is only applicable to aperiodic SRS for positioning triggered by DCI format 2_3, if it is introduced.
· Note: periodic SRS and semi-persistent SRS for positioning with carrier switching are implicitly supported if UE reports srs-SwitchingTimesListNR per band pair in a band combination, and reports supported SRS resources in the FeatureSet.
Proposal 6: Remove AP SRS for positioning from Rel-16 specification.
· The existing agreement will be the starting point for future releases.
· Send an LS to RAN2 and RAN3.
Proposal 7: Support the following TP for Clauses 6.2.1 and 6.2.1.4 for 38.214.

Reference
[bookmark: _Ref35872268][bookmark: _Ref39677325][bookmark: _Ref39760180][bookmark: _Ref167612671]3GPP, RAN1, Chairman's Notes RAN1#100b-e, RAN1#100bis-e, e-Meeting, 20th April – 30th April, 2020.
[bookmark: _Ref36133149][bookmark: _Ref39765053]TS 38.306, NR; User Equipment (UE) radio access capabilities
[bookmark: _Ref36133150][bookmark: _Ref39677761][bookmark: _Ref39765054]TS 38.331, NR; Radio Resource Control (RRC) protocol specification
[bookmark: _Ref40431531]3GPP, R1-2004608, Removal of AP PosSRS feature from Rel-16, Huawei, HiSilicon, RAN1#101-e, e-Meeting, 25th May – 5th June, 2020.

oleObject2.bin

image2.wmf
{

}

1,2,4

S

N

Î


oleObject3.bin

image3.wmf
,,

,,,,

2

2

2

22

SRS

SRS

PDCCHoffsetPDCCHoffsetSRS

CACA

slotoffsetPDCCHslotoffsetSRS

NN

nk

m

m

mmm

êú

æö

êú

êú

ç÷

×++-×

êú

ç÷

êú

êú

ëû

èø

ëû


oleObject4.bin

image4.wmf
2

2

SRS

PDCCH

nk

m

m

êú

×+

êú

êú

ëû


image5.wmf
offset

m


oleObject5.bin

image6.wmf
,

CA

slotoffset

N


image7.wmf
offset

m


oleObject6.bin

oleObject7.bin

image1.wmf
1

³

K


oleObject1.bin

