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1	Introduction
In RAN4#90bis, it was discussed the test setup for NR RRM in FR2 and, and it was agreed as follows: 
	Agreement: 
· For two AoA tests, use TDM transmissions between the two angles in Rel-15.
· Add a scheduling parameter to the RMC’s to specify in which slot each AoA can transmit/receive.
· OCNG and SSB will be considered



This contribution proposes RMC/OCNG/SSB configuration used for 2 AoAs setup. 
2	Discussion
2.1	Test cases with 2 AoAs
According to [2], test setup for NR RRM FR2 are categorized with the following four setups:
· Setup #1: 1 AoA with peak beam direction RX beam
· Setup #2A: 1 AoA with non-peak beam direction RX beam without changing AoA between iterations of the same test
· Setup #2B: 1 AoA with non-peak beam direction RX beam with randomly changing AoA between iterations of the same test
· Setup #3: 2AoA with TDM transmission from two probes where AoAs are randomly changing between iterations of the same test
It was also agreed the following test cases uses 2AoA setup [2] (or setup #3). 
	Test case group number
	Test purpose
	Section in spec
	AoA setup

	1
	EN-DC cell search and L1 measurement period 
	TS38.133 A.4.6.1/A.5.6.1
	Setup # 3 in non-DRX. Rests are with Setup # 1

	2
	SA cell search and L1 measurement period
	TS38.133 A.6.6.1/A.7.6.1
	Setup # 3 in non-DRX. Rests are with Setup # 1

	7
	EN-DC SSB RLM for PSCell IS and OOS
	TS38.133 A.4.5.1/A.5.5.1
	Setup # 3 in only non-DRX. Rests are with Setup # 1.

	9
	SA SSB RLM for PCell IS and OOS
	TS38.133 A.6.5.1/A.7.5.1
	Setup # 3 in only non-DRX. Rests are with Setup # 1.

	18A
	EN-DC NR inter-frequency measurement
	TS38.133 A.4.6.2/A.5.6.2
	Setup # 1 in non-DRX and short DRX. Setup # 3 for long DRX

	18B
	SA NR inter-frequency measurement
	TS38.133 A.6.6.2/A.7.6.2
	Setup # 1 in non-DRX and short DRX. Setup # 3 for long DRX

	29B
	Beam management: Beam failure detection and link recovery procedure
	A.5.5.5/ A.6.5.5
	Setup#3


	27
	RRC Re-establishment
	TS38.133 A.6.3.2.1/A.7.3.2.1
	Setup # 1 for intra-frequency and Setup#3 for inter-frequency re-establishment

	42
	TCI switch delay
	subject to core requirements
	Setup#3

	39
	EN-DC/SA beam failure detection and recovery and scheduling restriction
	
	Option1: Test setup #3
Option 2: Test setup #1

	25
	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	
	Option 1: Test setup #3
Option 2: Test setup #1



From the agreements, it is observed that 2AoAs are used for RLM, Beam failure detection/recovery (or Link recovery), intra-frequency measurement, and inter-frequency measurement test cases. 
Observation: 2AoA setup are used for RLM, link recovery, intra-frequency measurement and inter-frequency measurement tests.
2.2	RMC and OCNG for 2AoA setup
Figure 1 illustrate the proposed RMC and OCNG configurations assuming 2AoA setup. For the RRM test cases, PDSCH/PDCCH RMC are used to keep UE connecting to the network, and OCNG simulates the virtual UE(s) which uses the resources not scheduled by UE under test. Since RAN4#90bis agreed that TDM transmissions between the two angles is adopted, we can assume active probe 1 transmits RMC/OCNG on even slots and active probe 2 transmits RMC/OCNG on odd slots. 
Proposal 1: For 2AoA setup, active probe 1 transmits PDSCH/PDCCH/OCNG on even slots. Active probe 2 transmits PDSCH/PDCCH/OCNG on odd slots.



[bookmark: _Ref7377410]Figure 1	2AoA setup of RMC (PDSCH and PDCCH CORESET).

2.3	SSB for 2AoA setup
SSB is used for several purposes in RRM tests. For RLM and link recovery, for example, UE needs to measure one SSB during the period T1 (e.g., out-of-sync) and another SSB during the period T2 (e.g., in-sync) with the same cell ID. Therefore it is straightforward to assign SSB index 0 to active probe 1 and SSB index 1 to active probe 2 as illustrated in Figure 2. Since TS38.133 has already defined SSB pattern with 1 SSB with SSB index 0 (SSB pattern 3 for 120kHz and pattern 4 for 240kHz), we only need to add new 1 SSB pattern transmitting SSB index 1 for active probe 1.


[bookmark: _Ref7708239]Figure 2	2AoA setup of SSB for RLM and link recovery tests.

For the intra-frequency measurement tests, there are two possible SSB setups as illustrated in Figure 3. One possible setup is active probe 1 and active probe 2 transmits SSB index 0 and 1, respectively. According to the existing intra-frequency measurement test cases, 2SSB configuration is used. If we need 2SSB per one cell, we need to consider another setup where active probe 1 transmits SSB indexes 0/1 and active probe 2 transmits SSB indexes 2/3. 


[bookmark: _Ref7377413]Figure 3	2AoA setup of SSB for intra-frequency measurement tests.

For the inter-frequency measurement tests, there are two possible SSB setups as illustrated in Figure 4. If we assume frequency 0 is assigned to active probe 1 and frequency 1 is assigned to active prove 2, both probes can transmit SSB indexes 0/1. On the other hand, we need to stick to the agreement that TDM transmissions between the two angles are used for two AoA tests, active probe 1 transmits SSB indexes 0/1 and active probe 1 transmits SSB indexes 2/3. 


[bookmark: _Ref7377415]Figure 4	2AoA setup of SSB for inter-frequency measurement tests.

[bookmark: _GoBack]Considering the intra-frequency and inter-frequency scenarios above, RAN4 need to add new 2SSB configurations transmitting SSB indexes 2/3 for both SCS=120kHz and SCS=240kHz. 
Proposal 2: For 2AoA setup, 4 new SSB transmission patterns are added:
· 1SSB pattern with SSB index 1 for SCS=120kHz and SCS=240kHz, and 
· 2SSB pattern with SSB index 2/3 for SCS=120kHz and SCS=240kHz. 
3	Conclusion
Observation: 2AoA setup are used for RLM, link recovery, intra-frequency measurement and inter-frequency measurement tests.
Proposal 1: For 2AoA setup, active probe 1 transmits PDSCH/PDCCH/OCNG on even slots. Active probe 2 transmits PDSCH/PDCCH/OCNG on odd slots.
Proposal 2: For 2AoA setup, 4 new SSB transmission patterns are added:
· 1SSB pattern with SSB index 1 for SCS=120kHz and SCS=240kHz, and 
· 2SSB pattern with SSB index 2/3 for SCS=120kHz and SCS=240kHz. 
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