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Introduction
This email thread discusses the RRM performance requirements of WI on R18 Multi-carrier enhancements.
Topic #1:	Test cases for DL interruption for Tx switching across 3/4 bands
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315313
	Qualcomm, Inc.
	Proposal: The legacy RRM tests for Tx switching on one or two UL bands can be considered as a starting point and RAN4 can incorporate the additional signaling on interruption length introduced in R18.

	R4-2315663
	Huawei, HiSilicon
	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 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
Proposal 2: For TX switching among 3 bands, For FDD-TDD uplink CA cases,
FR1 FDD PCell (Cell 1), FR1 FDD SCell (Cell 2) and FR1 TDD SCell (Cell 3) where cell 1 with 1TX is on band A, cell 2 with 1TX is on band B, and cell 3 with 2TX is on band C. TX switching is from band A to band C, and from band B to band C. Dynamic Tx switches between case1 and case 2.
	Case 1 
	1 Tx on FDD band A and 1 Tx on FDD band B

	Case 2 
	2 Tx on TDD band C 


TDD UL/DL pattern on band C is 3D1S4U, S = 10DL: 2GP: 2UL.
Symbol level DL interruption verification: Triggering an aperiodic CSI-RS L1-RSRP reporting with CSI-RS resources  on the OFDM symbol right before the interruption and check UE’s aperiodic L1-RSRP report with corresponding measurement accuracy.
Which symbol to be verified?
· Symbol #8 or symbol #9 or symbol #10 in the slot overlapping with the special slot of the NR TDD carrier depending on UE capability uplinkTxSwitchingPeriod on NR FDD carrier (Cell 1, Cell 2) 
· Symbol #4 or symbol #5 or symbol #8 on the special slot depending on UE capability uplinkTxSwitchingPeriod on NR TDD carrier (Cell 3)
Proposal 3: For TX switching among 3 bands, for TDD-TDD uplink CA cases,
FR1 TDD PCell (Cell 1), FR1 FDD SCell (Cell 2) and FR1 TDD SCell (Cell 3) where cell 1 with 1TX is on band A, cell 2 with 1TX is on band B, and cell 3 with 2TX is on band C. 
· band#A and band B TDD UL/DL pattern is 3D1S4U, S = 10DL: 2GP: 2UL;
· band#C TDD UL/DL pattern is 1D1S2U, S = 10DL: 2GP: 2UL
TX switching is from band A to band C, and from B to band C. Dynamic Tx switches between case1 and case 2.
	Case 1 
	1 Tx on TDD band A and 1 Tx on TDD band B

	Case 2 
	2 Tx on TDD band C 


Which symbol to be verified?
· symbol #4 or symbol #5 or symbol #8 on the special slot depending on UE capability uplinkTxSwitchingPeriod on NR TDD PCell (Cell 1 and Cell 2)
· symbol #4 or symbol #5 or symbol #8 on the 2nd special slot of every 8 slots depending on UE capability uplinkTxSwitchingPeriod NR TDD SCell (Cell 3)
Proposal 4: For TX switching among 4 bands, For TDD-TDD uplink CA cases, the similar test configuration for TX switching among 4 bands can be similar as 3band, where Dynamic Tx switches are switched between case 1 and case 2 
	Case 1 
	1 Tx on FDD band A and 1 Tx on FDD band B

	Case 2 
	1 Tx on TDD band C and 1 Tx on TDD band D


Or 
	Case 1 
	1 Tx on TDD band A and 1 Tx on TDD band B

	Case 2 
	1 Tx on TDD band C and 1 Tx on TDD band D


Proposal 5: For 1-TAG, MRTD is set as 0us; For 2-TAG, MRTD is set as 9us.

	R4-2316395
	Nokia, Nokia Shanghai Bell
	1. A test case would be required for DL interruptions at switching across 3/4 bands with two transmit antenna for single TAG in TDD-TDD CA
A test case would be required for DL interruptions at switching across 3/4 bands with two transmit antenna for single TAG in FDD-TDD CA
A test case would be required for DL interruptions at switching across 3/4 bands with two transmit antenna for two TAGs in TDD-TDD CA
A test case would be required for DL interruptions at switching across 3/4 bands with two transmit antenna for two TAGs in TDD-TDD CA

	R4-2316396
	Nokia, Nokia Shanghai Bell
	Draft CR on test cases



Open issues summary
Sub-topic 1: Test list and test principle
Issue 1-1: Test case list for UL Tx switching across 3/4 bands
· Proposals 
· Option 1a(Huawei): 
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 1b (Nokia): 
For single TAG 
· DL interruptions at Tx switching across three/four uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across three/four uplink bands in FDD-TDD CA in SA
For Two TAG 
· DL interruptions at Tx switching across three/four uplink bands in TDD-TDD CA with different UL/DL pattern in SA
· DL interruptions at Tx switching across three/four uplink bands in FDD-TDD CA in SA
· Recommended WF
Moderator note: The difference between option 1a and option 1b is whether to define separate tests for 3 bands and 4 bands. Moderator suggests to first agree on the general principle that both 3 bands and 4 bands are needed to be verified and further discuss the test configurations to check whether there is difference for 3 bands and 4 bands switching case. And then we can come back to this point latter. 
Is option 1a agreeable with a note “FFS on whether to define separate tests for 3 bands and 4 bands:
Further discussion”?
Issue 1-2: Principle of verifying symbol level DL interruption for TX switching across 3 or 4 bands
· Proposals 
· Option 1(QC, Huawei, Nokia): The legacy RRM tests for Tx switching on one or two UL bands can be considered as a starting point, that is,
Triggering an aperiodic CSI-RS L1-RSRP reporting with CSI-RS resources on the OFDM symbol right before the interruption and check UE’s aperiodic L1-RSRP report with corresponding measurement accuracy.
· Recommended WF
Is option 1 agreeable?
Issue 1-3: Whether to verify the DL interruption when optional capability [uplinkTxSwitchingPeriod1T1Tto2T] is reported
· Proposals 
· Option 1(Nokia): yes
· Recommended WF
Further discussion

Sub-topic 2: Tx switching Scenarios 
Issue 2-1: Tx switching scenario for FDD-TDD uplink CA cases for TX switching across 3 bands
· Proposals 
· Option 1(Huawei): 
· FR1 FDD PCell (Cell 1), FR1 FDD SCell (Cell 2) and FR1 TDD SCell (Cell 3) where cell 1 with 1TX is on band A, cell 2 with 1TX is on band B, and cell 3 with 2TX is on band C. 
· TX switching is from band A to band C, and from band B to band C. Dynamic Tx switches between case1 and case 2.
	Case 1 
	1 Tx on FDD band A and 1 Tx on FDD band B

	Case 2 
	2 Tx on TDD band C 



· Option 2(Nokia): 
· FR1 FDD PCell (Cell 1), FR1 TDD SCell (Cell 2) and FR1 TDD SCell (Cell 3) where cell 1, cell2 and cell 3 are respectively in band A, B and C respectively with 2Tx.
· TX switching is from band A to band B. Dynamic Tx switches between case1 and case 2.
	Case 1 
	2 Tx on FDD band A 

	Case 2 
	2 Tx on TDD band B, 2 Tx on TDD band C 



· Recommended WF
Further discussion
Issue 2-2: Tx switching scenario for TDD-TDD uplink CA cases for TX switching across 3 bands
· Proposals 
· Option 1(Huawei): 
· FR1 TDD PCell (Cell 1), FR1 TDD SCell (Cell 2) and FR1 TDD SCell (Cell 3) where cell 1 with 1TX is on band A, cell 2 with 1TX is on band B, and cell 3 with 2TX is on band C. 
· TX switching is from band A to band C, and from band B to band C. Dynamic Tx switches between case1 and case 2.
	Case 1
	1 Tx on TDD band A and 1 Tx on TDD band B

	Case 2
	2 Tx on TDD band C 



· Option 2(Nokia): 
· FR1 TDD PCell (Cell 1), FR1 TDD SCell (Cell 2) and FR1 TDD SCell (Cell 3) where cell 1, cell2 and cell 3 are respectively in band A, B and C respectively with 2Tx.
· TX switching is from band A to band B. Dynamic Tx switches between case1 and case 2.
	Case 1 
	2 Tx on TDD band A 

	Case 2 
	2 Tx on TDD band B, 2 Tx on TDD band C 



· Recommended WF
Further discussion

Issue 2-3: Tx switching scenario for FDD-TDD uplink CA cases for TX switching across 4 bands
· Proposals 
· Option 1(Huawei): 
· TX switching scenario for TX switching across 4 bands can be similar as 3 bands, where Dynamic Tx switches are switched between case 1 and case 2
· For FDD+TDD CA
	Case 1 
	1 Tx on FDD band A and 1 Tx on FDD band B

	Case 2 
	1 Tx on TDD band C and 1 Tx on TDD band D


· For TDD+TDD CA
	Case 1 
	1 Tx on TDD band A and 1 Tx on TDD band B

	Case 2 
	1 Tx on TDD band C and 1 Tx on TDD band D



· Recommended WF
Further discussion
Sub-topic 3: Test configurations
Issue 3-1: TDD UL/DL pattern for FDD-TDD uplink CA cases for TX switching across 3 or 4 bands
· Proposals 
· Option 1(QC, Huawei, Nokia): The legacy RRM tests for Tx switching on one or two UL bands can be considered as a starting point, that is
· TDD UL/DL pattern is 3D1S4U, S = 10DL: 2GP: 2UL
· Recommended WF
Is option 1 agreeable?
Issue 3-2: Different TDD UL/DL patterns for TDD-TDD uplink CA cases for TX switching across 3 or 4 bands
· Proposals 
· Option 1(QC, Huawei, Nokia): The legacy RRM tests for Tx switching on one or two UL bands can be considered as a starting point, that is
· TDD UL/DL pattern is 3D1S4U, S = 10DL: 2GP: 2UL;
· TDD UL/DL pattern is 1D1S2U, S = 10DL: 2GP: 2UL
· Recommended WF
Is option 1 agreeable?
Issue 3-3: MRTD setup for single TAG and dual TAG
· Proposals 
· Option 1(Huawei): 
· For 1-TAG, MRTD is set as 0us; 
· For 2-TAG, MRTD is set as 9us.
· Recommended WF
Further discussion

Issue 3-4: Which symbol to be verified for FDD-TDD uplink CA cases for TX switching across 3 or 4 bands for single TAG
· Proposals 
· Option 1(Huawei, Nokia): 
· Symbol #8 or symbol #9 or symbol #10 in the slot overlapping with the special slot of the NR TDD carrier depending on UE capability uplinkTxSwitchingPeriod on NR FDD carrier 
· Symbol #4 or symbol #5 or symbol #8 on the special slot depending on UE capability uplinkTxSwitchingPeriod on NR TDD carrier 
· 
· Recommended WF
Further discussion
Issue 3-5: Which symbol to be verified for TDD-TDD uplink CA cases for TX switching across 3 or 4 bands for single TAG
· Proposals 
· Option 1(Huawei, Nokia):  
· symbol #4 or symbol #5 or symbol #8 on the special slot depending on UE capability uplinkTxSwitchingPeriod on NR TDD PCell 
· symbol #4 or symbol #5 or symbol #8 on the 2nd special slot of every 8 slots depending on UE capability uplinkTxSwitchingPeriod NR TDD SCell 
· Recommended WF
Further discussion

Issue 3-6: Which symbol to be verified for FDD-TDD uplink CA cases for TX switching across 3 or 4 bands for Dual TAG
· Proposals 
· Option 1(Nokia): 
Symbol #8 or symbol #9 or symbol #10 in the slot overlapping with the special slot of the NR TDD carrier depending on UE capability uplinkTxSwitchingPeriod on NR FDD carrier 
Symbol #4 or symbol #5 or symbol #8 on the special slot depending on UE capability uplinkTxSwitchingPeriod on NR TDD carrier 
· Recommended WF
Further discussion
Issue 3-7: Which symbol to be verified for TDD-TDD uplink CA cases for TX switching across 3 or 4 bands for Dual TAG
· Proposals 
· Option 1(Nokia): 
Symbol #4 or symbol #5 or symbol #8 in the slot overlapping with the special slot of the NR TDD carrier depending on UE capability uplinkTxSwitchingPeriod on NR TDD carrier 
Symbol #4 or symbol #5 or symbol #8 on the special slot depending on UE capability uplinkTxSwitchingPeriod on NR TDD carrier 
· Recommended WF
Further discussion

