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	Reason for change:
	The current specification has defined the prioritization/collision handling rules for SRS carrier switching in S6.2.1.3 of TS 38.214. However, it is unclear on which carrier the transmissions should be taken into account with the prioritization rules and how to determine a case “beyond” a UE’s indicated UL-CA capability. For example, it is not clear enough whether an uplink carrier in the same band with the uplink carrier configured as a “switch-from” carrier for SRS carrier switching is also applied with the prioritization rules. Such issue has been discussed in Rel-14 LTE by R1-1712771, R1-1714652 and R1-1809001, and solved in Rel-14 LTE by CR R1-1721095 and R1-1809554/R1-1809555. 
E.g. RAN1#90:
Agreement in Principle:
Capture the following in 36.213:
· The “same PA” is implicitly identified by the following. Two “CC with the same PA” are those that:
· Are in the same band
· Are in the same TAG
· Have the same CP
· Adopt the following solution for the cases of collision between SRS switching and victim CC:
· Extend collision rules to victim CC (i.e., the transmission of SRS depends on the information transmitted in the source CC and the victim CC).
CR to be prepared for RAN1#90bis. 

According to the RAN1 agreement below, collision handling of SRS carrier switching that is similar to Rel-14 LTE is specified.
RAN1#90bis:
Agreement:
Specify NR SRS switching among CCs similar to Rel-14 LTE SRS carrier-based switching design including 
Periodic/aperiodic/semi-persistent SRS on a CC without PUCCH/PUSCH configured
TA (through PRACH) on TAG without PUSCH/PUCCH configured
Power control separated from that of PUSCH
Group common DCI for aperiodic SRS triggering and TPC
DL/UL interruptions and collision handling due to SRS switching

Therefore, similar clarifications on collision handling are also needed for NR.
On this issue, some preliminary agreements are reached in RAN1#105-e.
Agreement
The prioritization rules of SRS carrier switching apply to at least the source CC.
· FFS : Whether the specification needs to be updated or not

Agreement
Down select one from the following two options in RAN1#106-e meeting to determine which UL CCs other than the source CC should be used for SRS carrier switching priority rules:
· Option 1: The UL CCs  in the same band as the source CC
· Option 2: The UL CCs can be any carriers which result in uplink transmissions beyond the UE ’s indicated uplink carrier aggregation capability.
· Companies should indicate how “UE’s indicated uplink CA capability” is derived based on current ASN.1 signaling.

An example of Option 2 in the above agreement is the case where 
· a UE is configured with higher layer parameter uplinkTxSwitching-r16 for two uplinks
· one of the two uplinks is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier for SRS transmission on a third uplink with SRS carrier switching.
[bookmark: _GoBack]Because the UE Tx RF chains are shared between the two uplinks configured with uplinkTxSwitching-r16, both uplinks are impacted and suspended by a SRS transmission on the third uplink triggered by SRS carrier switching. As a result, the prioritization rules for SRS carrier switching should take into account this case.

	
	

	Summary of change:
	1) Clarify the conditons on which an uplink carrier should comply with the prioritization rules for SRS carrier switching, for both the intra-band case and the inter-band case of uplink Tx switching.
2) Clarify that the UE cannot transmit simultaneously in source and target, for both the intra-band case and the inter-band case of uplink Tx switching.

	
	

	Consequences if not approved:
	Incomplete specification for SRS carrier switching in term of transmission prioritization rules.
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	Other comments:
	Isolated Impact Analysis:
This CR has isolated impact on SRS carrier switching with respect to the prioritization rules between uplink transmissions on different uplink carriers. Since the same clarification for the intra-band case has been adopted into LTE Rel-14 for a long time, it is not expected to impact on gNB/UE implementation. For the inter-band case with UL Tx switching, because the UE is always not able to retain any transmission on the uplinks configured with UL Tx switching when a related SRS carrier switching is performed, it is not expected to impact on gNB/UE implementation.
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[bookmark: _Toc11352076][bookmark: _Toc20317966][bookmark: _Toc27299864][bookmark: _Toc29673129][bookmark: _Toc29673270][bookmark: _Toc29674263][bookmark: _Toc36645493][bookmark: _Toc45810538][bookmark: _Toc60777114]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
BWP	Bandwidth part
CBG	Code block group
CLI	Cross Link Interference
CP	Cyclic prefix
CQI	Channel quality indicator
CPU	CSI processing unit 
CRB	Common resource block
CRC	Cyclic redundancy check
CRI	CSI-RS Resource Indicator
CSI	Channel state information
CSI-RS	Channel state information reference signal
CSI-RSRP	CSI reference signal received power
CSI-RSRQ	CSI reference signal received quality
CSI-SINR	CSI signal-to-noise and interference ratio
CW	Codeword
DCI	Downlink control information
DL	Downlink
DM-RS	Dedicated demodulation reference signals
DRX	Discontinuous Reception
EPRE	Energy per resource element
IAB-MT	Integrated Access and Backhaul – Mobile Terminal 
L1-RSRP	Layer 1 reference signal received power
LI	Layer Indicator
MCS	Modulation and coding scheme
PDCCH	Physical downlink control channel
PDSCH	Physical downlink shared channel
PSS	Primary Synchronisation signal
PUCCH	Physical uplink control channel
QCL	Quasi co-location
PMI	Precoding Matrix Indicator
PRB	Physical resource block
PRG	Precoding resource block group
PRS	Positioning reference signal
PT-RS	Phase-tracking reference signal
RB	Resource block
RBG	Resource block group
RI	Rank Indicator
RIV	Resource indicator value
RS	Reference signal 
SCI	Sidelink control information
SLIV	Start and length indicator value 
SR	Scheduling Request
SRS	Sounding reference signal
SS	Synchronisation signal
SSS	Secondary Synchronisation signal
SS-RSRP	SS reference signal received power
SS-RSRQ	SS reference signal received quality
SS-SINR	SS signal-to-noise and interference ratio
TAG	Timing advance group
TB	Transport Block
TCI	Transmission Configuration Indicator
TDM	Time division multiplexing
UE	User equipment
UL	Uplink
<Unchanged parts are omitted>
[bookmark: _Toc11352160][bookmark: _Toc20318050][bookmark: _Toc27299948][bookmark: _Toc29673222][bookmark: _Toc29673363][bookmark: _Toc29674356][bookmark: _Toc36645586][bookmark: _Toc45810635][bookmark: _Toc60777211]6.2.1.3	UE sounding procedure between component carriers
For a carrier of a serving cell d with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, denote as s0(d) the corresponding carrier of a serving cell whose UL transmissions are temporarily suspended as signalled by higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier. Define the set S(d)= {s0(d)… sN-1(d)} as the set of carriers of serving cells that meet all the following conditions:
-	si(d) is in the same band as s0(d), or s0(d) and si(d) are both configured with uplinkTxSwitching-r16.
-	si(d) is in the same TAG as s0(d).
where .
A UE can be configured with SRS resource(s) on a carrier dc1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier dc1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier s0(d) c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier dc1 (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 S(d)c2.
For an SRS transmission starting in symbol  of carrier  and a conflicting transmission in carrier si(d) starting in symbol, where , the UE shall apply the prioritization / dropping rules in the remainder of this subclause taking into account:
· DCI(s) for which the time interval between the last symbol of PDCCH and  is at leastsymbols and an additional time duration ,  and the time interval between the last symbol of PDCCH and  is at least   symbols; and
· semi-persistent CSI reports or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .
where , and the time interval unit of OFDM symbol is counted based on the smaller subcarrier spacing across d, si(d) and their corresponding scheduling cells.
The following prioritization rules shall be applied in case of collision between a transmission of SRS over carrier d and transmission of a physical signal/channel over a carrier of a serving cell in set S(d):
-	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 d and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH on a carrier of a serving cell in set S(d) 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 [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 d and PUSCH transmission carrying aperiodic CSI on a carrier of a serving cell in set S(d) 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 [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/L1-RSRP/L1-SINR, and/or SRS transmission on a carrier of a serving cell in set S(d) 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 carrier of the serving cell d 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 [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/L1-RSRP/L1-SINR on a carrier of a serving cell in set S(d) 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 d 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 [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'.
[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>
