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1. Introduction

The core RRM requirements for R17 Tx switching enhancement were completed in RAN4#101e meeting. This contribution provides the considerations on the test case list. 
2. Discussion
2.1. Test case list

In RAN4 previous meeting (RAN4 #97e), RF session had reached conclusions on the applicability of DL interruption for 2Tx-2Tx switching between two uplink carriers for SUL and UL CA [1].

	· Applicability of DL interruption

· Reuse the Rel-16 agreement:

· For SUL+TDD and TDD+TDD CA with the same UL-DL pattern, DL interruption is not required.
· For the other duplex mode combinations, define different capabilities for UEs with and without DL interruption.

UE capability is defined as per band per band combination for each band pair supporting UL Tx switching.


RF session also reached the following agreements for 1Tx-2Tx and 2Tx-2Tx switching between 1 carrier on band A and 2 contiguous aggregated carriers on band B for SUL and UL CA [1]:

	· Applicability of DL interruption

· The same agreements are applied for the scenarios with either one carrier or two contiguous aggregated carriers on band B

· For SUL+TDD and TDD+TDD CA with the same UL-DL pattern, DL interruption is not required.
· For the other duplex mode combinations, define different capabilities for UEs with and without DL interruption.

· UE capability is defined as per band per band combination for each band pair supporting UL Tx switching.




The RRM core requirements are specified for the following three scenarios in SA: 
· DL Interruptions at UE switching between two uplink carriers with two transmit antenna connectors for UL inter-band CA

-where NR UL carrier 1 is capable of two transmit antenna connectors and NR UL carrier 2 is capable of two transmit antenna connectors, and the two uplink carriers are in different bands with different carrier frequencies
· DL Interruptions at UE switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors for UL inter-band CA 
-where NR UL carrier 1 in band A is capable of one transmit antenna connector, NR UL carrier 2 and carrier 3 in band B are capable of two transmit antenna connectors. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers
· DL Interruptions at UE switching between two uplink bands with two transmit antenna connectors for UL inter-band CA 
-where NR UL carrier 1 in band A is capable of two transmit antenna connectors, NR UL carrier 2 and carrier 3 in band B are capable of two transmit antenna connectors
Therefore the following six DL interruption test cases in SA need to be verified:

· DL Interruptions at UE switching between two uplink carriers with two transmit antenna connectors for UL inter-band CA

#1: NR UL FDD carrier 1 with 2Tx and NR UL TDD carrier 2 with 2Tx, and the two uplink carriers are in different bands;

#2: NR UL TDD carrier 1 with 2Tx and NR UL TDD carrier 2 with 2Tx, and the two uplink carriers are in different bands, and carrier 1 and carrier 2 have different UL-DL pattern.
· DL Interruptions at UE switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors for UL inter-band CA 
#3: NR UL FDD carrier 1 in band A with 1TX, NR UL TDD carrier 2 and TDD carrier 3 in band B with 2Tx. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers;
#4:  NR UL TDD carrier 1 in band A with 1TX, NR UL TDD carrier 2 and TDD carrier 3 in band B with 2Tx. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers and with the same TDD pattern. Carrier 1 and carrier 2 have different UL-DL pattern.
· DL Interruptions at UE switching between two uplink bands with two transmit antenna connectors for UL inter-band CA 
#5: NR UL FDD carrier 1 in band A with 2TX, NR UL TDD carrier 2 and TDD carrier 3 in band B with 2Tx. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers;

#6:  NR UL TDD carrier 1 in band A with 2TX, NR UL TDD carrier 2 and TDD carrier 3 in band B with 2Tx. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers and with the same TDD pattern. Carrier 1 and carrier 2 have different UL-DL pattern.
2.2. Test configurations
For test case #1 and #2, the test configurations and UE antenna configurations are listed as below,
	Test case
	Description

	1
	NR carrier 1: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode;
NR carrier 2: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;

	2
	NR carrier 1 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;

NR carrier 2 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;

Note: TDD CA combination configuration with different UL/DL patterns


	Cells
	UE antenna configuration

	PCell 
	2x2

	SCell 
	2x2


For test case #3 and #4, the test configurations and UE antenna configurations are listed as below,
	Test case
	Description

	3
	NR carrier 1: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode;
NR carrier 2: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
NR carrier 3: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
Note1: Carrier 2 and carrier 3 with same UL/DL patterns.

	4
	NR carrier 1 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;

NR carrier 2 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
NR carrier 3: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
Note1: Carrier 2 and carrier 3 with same UL/DL patterns.

Note2: Carrier 1 and carrier 2 with different UL/DL patterns.


	Cells
	UE antenna configuration

	PCell 
	1x2

	SCell 1
	1x2

	SCell 2
	1x2


For test case #5 and #6, the test configurations and UE antenna configurations are listed as below,
	Test case
	Description

	3
	NR carrier 1: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode;
NR carrier 2: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
NR carrier 3: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
Note1: Carrier 2 and carrier 3 with same UL/DL patterns.

	4
	NR carrier 1 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;

NR carrier 2 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
NR carrier 3: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
Note1: Carrier 2 and carrier 3 with same UL/DL patterns.

Note2: Carrier 1 and carrier 2 with different UL/DL patterns.


	Cells
	UE antenna configuration

	PCell 
	2x2

	SCell 1
	1x2

	SCell 2
	1x2


2.3. Work split
If the above test case list is agreed, the work split can be formally assigned during the meeting.
	Test case index
	Details
	New section in TS 38.133
	Responsible companies

	1
	DL Interruptions at UE switching between two uplink carriers with two transmit antenna connectors for UL inter-band CA

· where NR UL FDD carrier 1 with 2Tx and NR UL TDD carrier 2 with 2Tx, and the two uplink carriers are in different bands.

	A.6.5.7A.1
	

	2
	DL Interruptions at UE switching between two uplink carriers with two transmit antenna connectors for UL inter-band CA

· where NR UL TDD carrier 1 with 2Tx and NR UL TDD carrier 2 with 2Tx, and the two uplink carriers are in different bands, and carrier 1 and carrier 2 have different UL-DL pattern.
	A.6.5.7A.2
	

	3
	DL Interruptions at UE switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors for UL inter-band CA 
· where NR UL FDD carrier 1 in band A with 1TX, NR UL TDD carrier 2 and TDD carrier 3 in band B with 2Tx. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers.
	A.6.5.7B.1
	

	4
	DL Interruptions at UE switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors for UL inter-band CA 
· where NR UL TDD carrier 1 in band A with 1TX, NR UL TDD carrier 2 and TDD carrier 3 in band B with 2Tx. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers and with the same TDD pattern. Carrier 1 and carrier 2 have different UL-DL pattern.
	A.6.5.7B.2
	

	5
	DL Interruptions at UE switching between two uplink bands with two transmit antenna connectors for UL inter-band CA 
· where NR UL FDD carrier 1 in band A with 2TX, NR UL TDD carrier 2 and TDD carrier 3 in band B with 2Tx. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers.

	A.6.5.7C.1
	

	6
	DL Interruptions at UE switching between two uplink bands with two transmit antenna connectors for UL inter-band CA 
· where NR UL TDD carrier 1 in band A with 2TX, NR UL TDD carrier 2 and TDD carrier 3 in band B with 2Tx. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers and with the same TDD pattern. Carrier 1 and carrier 2 have different UL-DL pattern.
	A.6.5.7C.2
	


3. Conclusion
This contribution provided considerations on the test cases of DL interruptions due to R17 Tx switching enhancement. 
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