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1 Introduction
The work item description (WID) [1] indicates that the performance part should start from fourth quarter of 2023. Therefore, in this paper we discuss the principles to define the test cases.
2 Discussion 
From Rel-17 Concurrent MG test cases discussion [2] and defined test cases, the following principles can be noted:
· Only define test case in NR SA in both FR1 and FR2
· Do not introduce the test for L1 impact
· Do not introduce test cases for intra-freq measurement without gap
· Define a minimum set of test cases for SSB-based measurement
· Only define test case under non-DRX
· Define test case without SBI reporting. 
· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations
· Do not define test cases with simultaneously FR1 and FR2 gaps configured. 
· Test cases are limited to single serving carrier  
· Only use mandatory gap patterns to define test cases
· Focus on only fully non-overlp and partially partial overlap in the test case design
· Verify gap dropping behaviour without introducing additional test cases

[bookmark: _Ref118740573]Therefore, RAN4 can take the above principles from Rel-17 at starting point and further study what functionalities to be tested for Concurrent MG with Pre-MG and Concurrent MG with NCSG.
Proposal 1: [bookmark: _Ref146034715]RAN4 shall take the following Rel-17 principles from Concurrent MG as starting point to define test cases for Rel-18 Concurrent MG with Pre-MG/NCSG.
	· Only define test case in NR SA in both FR1 and FR2
· Do not introduce the test for L1 impact
· Do not introduce test cases for intra-freq measurement without gap
· Define a minimum set of test cases for SSB-based measurement
· Only define test case under non-DRX
· Define test case without SBI reporting. 
· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations
· Do not define test cases with simultaneously FR1 and FR2 gaps configured. 
· Test cases are limited to single serving carrier  
· Only use mandatory gap patterns to define test cases
· Focus on only fully non-overlp and partially partial overlap in the test case design
· Verify gap dropping behaviour without introducing additional test cases



Regarding the test case list for Case 1, we provide out tentative list as below:
Table 1: tentative test cases for Case 1
	No.
	Test case
	Test setup and scenario
	Purpose of test

	1-1-1
	Event triggered reporting test on intra-frequency in FR1 with concurrent gap and autonomous activation/deactivation of Pre-MG for 
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2 
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR1
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2 
· Pre-MG (#2) with higher priority covers Cell3
· MG Overlapping: Partially-fully overlapping
	Configuration:
· UE can be configured with Pre-MG but being deactivated and the other Type2 MG within concurrent MGs. The configuration of them can be:
· The periodicity of Pre-MG and Type2 MG can be Ttype2MG =2* TpreMG
· The occasion of Type2 MG can be fully overlapped with these of Pre-MG
· Pre-MG activated has higher priority than that of Type2 MG
 
Testing metric: [Figure 1 is used for illustration]
· During T1/2, the Pre-MG is deactivated. (Deactivated doesn't cause collision to Con-MG)
· T1: Cell2 doesn't transmit anything.
· T2: Cell2 start transmitting: 
· When pre-MG being deactivated at the beginning of testing, UE can report the results of Cell2 within the required period. (+ detection delay and measurements)
· We need an event triggering mechanism.
· During T3, the Pre-MG being activated (activation delay of Pre-MG overlaps with MG and Pre-MG has higher priority). [dynamic collision testing]
· the UE shall NOT report corresponding valid ACK/NACK for those PDSCHs scheduled in the slots overlapped with the Type2 MG occasions.
· the UE shall be able to receive PDSCH and report corresponding valid ACK/NACK for those PDSCHs scheduled in the slots overlapped with the Pre-MG occasion overlapped in dynamic collision
· During T4, starts with activated Pre-MG [starting from the 1st complete Pre-MG occasion after the beginning of PCell’s DL slot (i+Latest end time (TBWPswitchDelay, MGL)) + 5ms]
· After pre-MG being activated by UE autonomously, UE can report the results of Cell2 and Cell3 within the required period

	1-1-2
	Event triggered reporting test on intra-frequency in FR1 with concurrent gap and network-controlled activation/deactivation of Pre-MG for 
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2 
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR1
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2 
· Pre-MG (#2) with higher priority covers Cell3
· MG Overlapping: Partially-fully overlapping
	Configuration and testing metric: 
· Same as of TC 1-1-1.

	1-1-3
	Event triggered reporting test on intra-frequency in FR2 with concurrent gap and autonomous activation/deactivation of Pre-MG
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2 
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR2
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2 
· Pre-MG (#2) with higher priority covers Cell3
· MG Overlapping: Partially-fully overlapping
	Configuration and testing metric: 
· Same as of TC 1-1-1.

	1-1-4
	Event triggered reporting test on intra-frequency in FR2 with concurrent gap and network-controlled activation/deactivation of Pre-MG
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2 
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR2
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2 
· Pre-MG (#2) with higher priority covers Cell3
· MG Overlapping: Partially-fully overlapping
	Configuration and testing metric: 
· Same as of TC 1-1-1.

	1-1-5
	Event triggered reporting test on intra-frequency in FR1 with concurrent gap with Pre-MG and autonomous activation/deactivation of two Pre-MG for FR1
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR1
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2
· Pre-MG (#2) with higher priority covers Cell3
· Activation Overlapping: fully overlapping
	· Verify that the UE correctly activates and deactivates the pre-MG and makes correct measurement and reporting of an event with activated and deactivated pre-MG
· Multiple Pre-MG activation/deactivation delay
·  
· Verify that the UE makes correct reporting of an event:
· After pre-MG being activated by UE autonomously, UE can report the results of Cell2 and Cell3 within the required period
· Alternatively: test with ACK/NACK

	1-1-6
	Event triggered reporting test on intra-frequency in FR1 with concurrent gap with Pre-MG and network-controlled activation/deactivation of two Pre-MG for FR1
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR1
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2
· Pre-MG (#2) with higher priority covers Cell3
· Activation Overlapping: fully overlapping
	· Verify that the UE correctly activates and deactivates the pre-MG and makes correct measurement and reporting of an event with activated and deactivated pre-MG
· Multiple Pre-MG activation/deactivation delay
 
· Verify that the UE makes correct reporting of an event:
· After pre-MG being activated by UE autonomously, UE can report the results of Cell2 and Cell3 within the required period
· Alternately: test with ACK/NACK

	1-1-7
	Event triggered reporting test on intra-frequency in FR1 with concurrent gap with Pre-MG and autonomous activation/deactivation of two Pre-MG for FR2
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR2
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2
· Pre-MG (#2) with higher priority covers Cell3
· Activation Overlapping: fully overlapping
	Same as of TC 1-1-5.

	1-1-8
	Event triggered reporting test on intra-frequency in FR1 with concurrent gap with Pre-MG and network-controlled activation/deactivation of two Pre-MG for FR2
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR2
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2
· Pre-MG (#2) with higher priority covers Cell3
· Activation Overlapping: fully overlapping
	Same as of TC 1-1-6.



[image: ]
Figure 1: Illustration for test case time periods for TC 1-1-1/2/3/4
Regarding the test case list for Case 2, we provide out tentative list as below:
Table 2: tentative test cases for Case 2
	No.
	Test case
	Test setup and scenario
	Purpose of test

	1-2-1
	Event triggered reporting test on intra-frequency in FR1 with concurrent gap and NCSG
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2 
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR1
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2 
· NCSG (#2) with higher priority covers Cell3
· MG Overlapping: Partially-fully overlapping
	· UE can report the results of Cell2 and Cell3 within the required period

	1-2-2
	Event triggered reporting test on intra-frequency in FR2 with concurrent gap and NCSG
	· Pcell (Cell1) on F1
· Unknown neighbor cell (Cell2) on F2 
· Unknown neighbor cell (Cell3) on F3
· F1, F2 and F3 in FR2
· non-DRX, AWGN
· RS to measure: SSB w/o SBI reporting
· Data scheduled on Cell1 during the whole test
· MG (#1) with lower priority covers Cell2 
· NCSG (#2) with higher priority covers Cell3
· MG Overlapping: Partially-fully overlapping
	· UE can report the results of Cell2 and Cell3 within the required period



Proposal 2: [bookmark: _Ref149862927]RAN4 should consider defining test cases listed in Table 1 and 2 of this contribution.

3 Summary
In this contribution, we have the following proposal: 
Proposal 1: RAN4 shall take the following Rel-17 principles from Concurrent MG as starting point to define test cases for Rel-18 Concurrent MG with Pre-MG/NCSG.
· Only define test case in NR SA in both FR1 and FR2
· Do not introduce the test for L1 impact
· Do not introduce test cases for intra-freq measurement without gap
· Define a minimum set of test cases for SSB-based measurement
· Only define test case under non-DRX
· Define test case without SBI reporting. 
· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations
· Do not define test cases with simultaneously FR1 and FR2 gaps configured. 
· Test cases are limited to single serving carrier  
· Only use mandatory gap patterns to define test cases
· Focus on only fully non-overlp and partially partial overlap in the test case design
· Verify gap dropping behaviour without introducing additional test cases
Proposal 2: RAN4 should consider defining test cases listed in Table 1 and 2 of this contribution.
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