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Introduction
For Rel-18 Multi-carrier enhancements, the core RRM requirements for Tx switching across three or four uplink bands were completed in RAN4#108 meeting and we discussed the impacts on performance requirements. In this meeting, we need to continue the discussion on test cases.  
Discussion
In this contribution, we will discuss the the test cases based on the WF [1]. 
	< Agreement >Issue 1-1: Test case list for UL Tx switching across 3/4 bands
Online session (Tuesday October 10, 2023)
Further discuss option 1 and 2:
· Option 1:
For single TAG
· DL interruptions at Tx switching across three uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across three uplink bands in FDD-TDD CA in SA
· DL interruptions at Tx switching across four uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across four uplink bands in FDD-TDD CA in SA
For Two TAG 
· DL interruptions at Tx switching across three uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across three uplink bands in FDD-TDD CA in SA
· DL interruptions at Tx switching across four uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across four uplink bands in FDD-TDD CA in SA
· Option 2:
two test cases for single TAG
· One test case for three uplink bands
· One test case for four uplink bands
two test cases for 2 TAGs
· One test case for three uplink bands
· One test case for four uplink bands
Further discuss: if UE supports four uplink bands, will be UE conduct the test cases for both three and four bands.



Core part of UL Tx switching across 3/4 bands has been discussedand some agreements are achieved in previous meetings. DL interruptions at UE switching across three or four uplink bands is considered in the core requirements and defined in TS 38.133 in RAN4. 
Table 8.2.2.2.10D -1: DL interruption length on NR carrier(s) in the unit of OFDM symbols (X) for switching across three or four uplink bands for single TAG
	[image: ]
	NR Slot length (ms)
	Uplink Tx switching period Note1

	
	
	35us
	140us
	210us

	0
	1
	2
	3
	4

	1
	0.5
	3
	6
	7

	2
	0.25
	4
	10
	14

	Note 1: Uplink Tx switching period depends on UE capability [TBD].
Note 2: RTD=3us is assumed to derive the DL interruption length.




Table 8.2.2.2.10D -2: DL interruption length on NR carrier(s) in the unit of OFDM symbols (X) for switching across three or four uplink bands for two TAGs
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	NR Slot length (ms)
	Uplink Tx switching period Note1

	
	
	35us
	140us
	210us

	0
	1
	2
	3
	4

	1
	0.5
	3
	6
	8

	2
	0.25
	4
	10
	14

	Note 1: Uplink Tx switching period depends on UE capability [TBD].
Note 2: RTD=9 us is assumed to derive the DL interruption length.



We divided the discussion on DL interruption length for Tx switching into two scenarios, one is single TAG and the other is two TAGs. As shown above, for the case of a single TAG and two TAGs, DL interruption length for Tx switching are different in certain switching period value. In our understanding, it is necessary to verify the single and two TAGs. Therefore, we should study the impact on performance requirements both single TAG and two TAGs:
· DL interruptions at switching across 3/4 bands in single TAG
· DL interruptions at switching across 3/4 bands in two TAGs

Meanwhile, as mentioned by other company [2], RAN4 reached agreements on applicability of DL interruption:
	For combinations of 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.


Therefore we suggest to specify DL interruption test cases for the following cases.
[bookmark: _Hlk146730283]For UL transmission switching across ¾ bands in single TAG case, following new test cases should be added in Clause A.6.5 (i.e., Signalling characteristics) of TS 38.133:
· DL interruptions at switching across 3/4 bands with two transmit antenna for single TAG in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at switching across 3/4 bands with two transmit antenna for single TAG in FDD-TDD CA in SA
For UL transmission switching between across ¾ bands in two TAGs case, following new test cases should be added in Clause A.6.5 (i.e., Signalling characteristics) of TS 38.133:
· DL interruptions at switching across 3/4 bands with two transmit antenna for two TAGs in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at switching across 3/4 bands with two transmit antenna for two TAG in FDD-TDD CA in SA
As RF specify both 3-band CA combinations and 4-band CA combinations, RRM can verify DL interruption under 3 band TX switching and 4 band Tx switching.
Based on the above analysis, we tend to support option 1.
Proposal 1: The following test cases are to be defined to verify the interruption due to UE dynamic switching across 3/4 band uplink carriers:
For single TAG 
· DL interruptions at Tx switching across three uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across three uplink bands in FDD-TDD CA in SA
· DL interruptions at Tx switching across four uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across four uplink bands in FDD-TDD CA in SA
For Two TAGs 
· DL interruptions at Tx switching across three uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across three uplink bands in FDD-TDD CA in SA
· DL interruptions at Tx switching across four uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across four uplink bands in FDD-TDD CA in SA

Conclusions
In this contribution, we put forward the following proposal on performance part for UL Tx switching across 3 or 4 bands for single and two-TAGs.
Proposal 1: The following test cases are to be defined to verify the interruption due to UE dynamic switching across 3/4 band uplink carriers:
For single TAG 
· DL interruptions at Tx switching across three uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across three uplink bands in FDD-TDD CA in SA
· DL interruptions at Tx switching across four uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across four uplink bands in FDD-TDD CA in SA
For Two TAGs 
· DL interruptions at Tx switching across three uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across three uplink bands in FDD-TDD CA in SA
· DL interruptions at Tx switching across four uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across four uplink bands in FDD-TDD CA in SA
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