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	Reason for change:
	In TS 38.214 15.5.0 and 15.6.0, regarding SRS carrier-based switching collision handling, it specifies:
6.2.1.3	UE sounding procedure between component carriers
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (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) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI and/or PRACH happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of [13, TS 38.306].
[bookmark: _GoBack]Similar descriptions that refer to Subclause 4.2.7.4 of TS 38.306 appear in 4 places in the specification. However, the reference to only Subclause 4.2.7.4 (CA-ParametersNR) of TS 38.306 for UE uplink carrier aggregation capability is incomplete. There are other UE uplink carrier aggregation capability paramters that are also applicable and critical to SRS carrier-based switching collision handling. Thus, the current TS 38.214 erroneously limits the capability parameters applicable to SRS carrier-based switching collision handling, which may cause unknown/erroneous UE/gNB behavior.

	
	

	Summary of change:
	Since all the UE's indicated uplink carrier aggregation capabilities can potentially affect SRS carrier-based switching collision handling, change the TS 38.214 reference of “Subclause 4.2.7.4 (CA-ParametersNR) of TS 38.306” to “TS 38.306”.

	
	

	Consequences if not approved:
	If the change is not approved, the UE and/or the gNB may not consider other UE capability limitations indicated by the UE. A collision may not be correctly anticipated by gNB/UE, and a collision handling (e.g., dropping of a transmission) that should occur due to a UE capability limitation may not occur as such, causing unknown/erroneous UE behavior and hence also issues to gNB operations.
Example: In Subclause 4.2.7.1 of TS 38.306, ca-BandwidthClassUL-NR defines the maximum number of CCs supported by the UE. If SRS carrier-based switching requires simultaneous transmission on more CCs than indicated by this parameter, the UE cannot perform it and a collision handling should occur. However, the collision handling is not covered by the current TS 38.214. Consequently, the UE and/or gNB may not invoke the collision handling mechanism. The UE may attempt to transmit on all those CCs at the same time, which may cause some or all transmissions to be transmitted with erroneous parameters. Alternatively, the UE may drop the transmission on some CCs based on its implementation, which is unknown to the gNB. In either case, A/N, RI/CRI, PRACH, PUSCH/PUCCH, SRS and so on may fail, HARQ process may be interrupted, and DL may also be affected. This may occur periodically due to periodic SRS carrier-based switching, causing considerable interruptions to the network and UE.
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	Other comments:
	This CR is to ensure that all UE capability limitations are correctly accounted for during SRS carrier-based switching. The current specification refers to only one capability limitation and needs to be corrected.
Isolated impact analysis 
1) It is expected that any existing and future UE implementations would consider all UE capability limitations (and not only those in 4.2.7.4) and therefore would already be in line with the proposed change. However, if it happened that only gNB is implemented according to the CR, then gNB’s expected collision handling outcome from UE may be different from what is done by UE. 2) If only UE is implemented according to the CR: UE drops a transmission but gNB still expects it. In either case some transmissions may be considered lost.
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	< Unchanged parts are omitted >
[bookmark: _Toc4508168]6.2.1.3	UE sounding procedure between component carriers
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (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) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI and/or PRACH happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of [13, TS 38.306].
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (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) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of [13, TS 38.306]. 
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic CSI comprising only CQI/PMI, and/or SRS transmission on another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (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) on the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of [13, TS 38.306]. 
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (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) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of [13, TS 38.306].
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 'typeA', and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each 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'. 
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) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During 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), the UE temporarily suspends the uplink transmission on carrier c2.
[bookmark: _Hlk505675046]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.
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.
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.
[bookmark: _Hlk515873385]In case of inter-band carrier aggregation, a UE can simultaneously transmit SRS and PUCCH/PUSCH across component carriers in different bands subject to the UE's capability.
In case of inter-band carrier aggregation, a UE can simultaneously transmit PRACH and SRS across component carriers in different bands subject to UE's capability.
< Unchanged parts are omitted >
