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For our companion CR, the motivation and reasons to have the CR for SRS carrier switching triggered by multiple DCIs is discussed here.
Discussion
In the excerpt of TS 38.214 below, the overlap between multiple SRS transmissions triggered by single DCI 2_3 is precluded and their minimum time gap is specified by the phrase “interruption due to UL or DL RF retuning time”, where the previous SRS transmissions are triggered by the same DCI. 
However, the concerned specification texts have not covered the case where multiple SRS transmissions are triggered by multiple DCIs including DCI 2_3, DCI 1_1 and DCI 1_2 for the following reasons,
· The phrase “any previous SRS transmissions” refers to any (n-1)-th SRS transmission triggered by the same DCI 2_3, i.e. “a grant” and it cannot be interpreted as NO connection with the grant, otherwise it includes any SRS transmissions that are on PCell or a cell not configured with SRS carrier switching. Please note that the subclause is not dedicated to SRS carrier switching but to SRS transmission across multiple carriers, e.g. the text about simultaneous transmissions between SRS and PUSCH/PUCCH across multiple carriers in the subclause.
· The phrase “(n ≥ 1)” and its corresponding single grant implies that the text only addresses a case with multiple SRS transmissions triggered by single grant.
The case where multiple SRS transmissions are triggered by multiple DCIs is typical and very important when a UE is configured and triggered with multiple SRS carrier switchings by multiple DCI 1_1 and/or DCI 1_2 on different carriers. Therefore, the minimum time gap for the case should be specified.
	S6.2.1.3, TS 38.214
For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided
-	it is no earlier than the summation of
-	the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and
-	the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR,
-	it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time, except if the previous SRS transmission is in the same cell c and the UE reports SRS-StayInTargetCC for the corresponding band combination.
otherwise, n-th SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission.


To preclude the SRS transmission that are on PCell or on a cell with PUSCH/PUCCH configured, a simple correction is to restrict the SRS transmissions only on the carrier configured with RRC parameter SRS-CarrierSwitching as shown below. Because the parameter is configured on an uplink carrier instead of cell and it has been referred to carrier in other texts in the same subclause 6.2.1.3, it would be better to align the term with carrier.

	TS 38.331
UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                                                     OPTIONAL,   -- Need M
    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                              OPTIONAL,   -- Need N
    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink                          OPTIONAL,   -- Need N
    firstActiveUplinkBWP-Id             BWP-Id                                                                  OPTIONAL,   -- Cond SyncAndCellAdd
    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                                   OPTIONAL,   -- Need M
    ...,
    [[
    powerBoostPi2BPSK                   BOOLEAN                                                                 OPTIONAL,   -- Need M
    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
    ]],
    [[
    enablePL-RS-UpdateForPUSCH-SRS-r16  ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUSCH0-0-r16 ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUCCH-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForSRS-r16      ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    uplinkTxSwitching-r16               SetupRelease { UplinkTxSwitching-r16 }                                  OPTIONAL,   -- Need M
    mpr-PowerBoost-FR2-r16              ENUMERATED {true}                                                       OPTIONAL    -- Need R
    ]],
    [[
    srs-PosTx-Hopping-r18               SetupRelease { SRS-PosTx-Hopping-r18 }                                  OPTIONAL    -- Need M
    ]]
}




Additionally, the UE capability name “SRS-StayInTargetCC” is incorrect and should be aligned with TS 38.306 as below.
	TS 38.306
	stayOnTargetCC-SRS-CarrierSwitch-r17
Indicates whether the UE supports staying on the target CC when remaining SRS resource set(s) for SRS carrier switching exists. UE indicating support of this feature shall indicate support of srs-CarrierSwitch.

NOTE 1:	When UE supports this capability, if the time period between the SRS resource sets is smaller than the total required RF switching time to the source CC and back to the target CC and a higher priority UL transmission and/or DL reception is not scheduled on the source CC in the time period between the two SRS resources sets,  the UE stays in the target CC in the period between the SRS resource sets; otherwise, the UE switches back to the source CC after transmitting each SRS resource set.
NOTE 2:	If the UE does not indicate this capability, the UE switches back to source CC between the SRS resource sets.
	BC
	No
	N/A
	N/A






Therefore, a CR is proposed in our paper [1]
Proposal 1: Adopt the CR in [1], as copied below

	A CR for TS 38.214
< Unchanged parts are omitted >
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< Unchanged parts are omitted >
For n-th (n ≥ 1) aperiodic SRS transmission on a carrier cell c configured with SRS-CarrierSwitching, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided
-	it is no earlier than the summation of
-	the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell carrier c and the cell carrier carrying the grant respectively, and
-	the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR,
-	it does not collide with any previous SRS transmissions on any carrier configured with SRS-CarrierSwitching, or interruption due to UL or DL RF retuning time, except if the previous SRS transmission is in the same cell carrier c and the UE reports stayOnTargetCC-SRS-CarrierSwitchSRS-StayInTargetCC for the corresponding band combination.
otherwise, n-ththe SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission.
< Unchanged parts are omitted >



Conclusions
According to the above discussions, the following proposal is provided:
Proposal 1: Adopt the CR in [1], as copied below

	A CR for TS 38.214
< Unchanged parts are omitted >
6.2.1.3	UE sounding procedure between component carriers
< Unchanged parts are omitted >
For n-th (n ≥ 1) aperiodic SRS transmission on a carrier cell c configured with SRS-CarrierSwitching, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided
-	it is no earlier than the summation of
-	the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell carrier c and the cell carrier carrying the grant respectively, and
-	the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR,
-	it does not collide with any previous SRS transmissions on any carrier configured with SRS-CarrierSwitching, or interruption due to UL or DL RF retuning time, except if the previous SRS transmission is in the same cell carrier c and the UE reports stayOnTargetCC-SRS-CarrierSwitchSRS-StayInTargetCC for the corresponding band combination.
otherwise, n-ththe SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission.
< Unchanged parts are omitted >
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Appendix
In RAN1#115 meeting, the following agreement and conclusion are achieved.
	Conclusion
Minimum support for aperiodic SRS carrier switching triggered by DCI 1_1/1_2 requires the capabilities
· srs-CarrierSwitch (feature group 2-56) and its prerequisite(s) as specified in 38.306.
· Basic DL NR-NR CA operation, supportedBandCombinationList  (FG 6-5), e.g. since 38.214 section 6.2.1.3 requires switching among carriers of serving cells.
· srs-TxSwitch (FG 2-55), as inferred by the similar requirement for format 2_3 in 38.214 section 6.1.2.3.
If cross carrier scheduling is to be used for SRS carrier switching triggered by DCI 1_1/1_2, the additional capability is needed:
· crossCarrierScheduling-SameSCS (FG 6-10) if triggering cell and target cell for A-SRS CS are not the same.
Agreement
Alt 1 from RAN#114, “RAN1 concludes that DCI 1_1 and 1_2 triggering are supported, subject to existing UE capabilities, for aperiodic SRS carrier switching in Rel-15” is agreed as updated, and no new UE capability is defined for the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching in the case where SRS is triggered by a single DCI.
· FG 22-8, if indicated, also applies to SRS carrier switchilng (according to current specifications)
Agreement
Change 38.214 section 6.2.1.3 in a Rel-17/18 CR as follows
· Capture on the cover sheet of the CR: “This CR can be implemented in earlier releases than the CR without causing interoperability issues”
	For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB' without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) from srs-ResourceSetToAddModList with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, if the UE is configured by SRS-CarrierSwitching, it transmits SRS on one serving cell not configured for PUSCH/PUCCH transmission scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE is not expected to be configured or indicated with SRS resource(s) such that SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by MIB or SIB1 on serving cell c2.


· Given the support of cross carrier scheduling for SRS carrier switching, it is noted that the following conclusion can also apply to DCI format 1_2 
	Conclusion (RAN1#99)
If the UE is configured with a carrier indicator field by CrossCarrierSchedulingConfig , the serving cell of triggered SRS is indicated by the carrier indicator field,  as defined in Subclause 10.1 of [5, TS 38.213].
Applies only for DCI format 0_1 and 1_1







