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Introduction
This document focuses on RRM performance requirements for NR operation extension to 71GHz including test cases, test configurations etc., based on contributions submitted under agenda item 6.3.5.
List of candidate target for discussion for 1st round and 2nd round 
· CCA aspects
· Draft CRs
· Test-cases and work-split
Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218230
	MediaTek
	Proposal 1: For DL CCA model in FR2-2 test cases:
1) TE picks one SSB/SMTC occasion out of a group of each 12 consecutive SSB/SMTC occasions
2) For this SSB/SMTC occasion, TE determines with probability PCCA_DL whether to transmit this SSB/SMTC occasion or not. Note that other 11 SSBs/SMTC within the occasion group shall be transmitted by the gNB
3) If the TE decides not to transmit the SSB, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
4) If this happens the whole SSB occasion group is considered as unavailable to the UE
5) For the next SSB/SMTC occasion group, the SSB/SMTC occasion should be selected based on a fixed pattern that is not transmitted in this SSB/SMTC occasion group.

	R4-2218470
	CATT
	Proposal 1: For DL CCA model in FR2-2 test cases:
· TE picks one SSB occasion out of a group of each 12 consecutive SSB/SMTC occasions.
· For this SSB, TE determines with probability PCCA_DL whether to transmit this SSB or not. Note that other 11 SSBs shall be transmitted by the TE.
· If the TE decides not to transmit the SSB, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB occasion.
· If this happens the whole SSB occasion group is considered as unavailable to the UE.


	R4-2218932
	Nokia
	Observation 1: An SMTC occasion is not available at the UE if two successive candidate SSB positions for the same SSB index within are not available at the UE.
Observation 2: In FR2-2, and SSB/SMTC occasion group consists of 12 consecutive SSB/SMTC occasions. An SSB/SMTC occasion group is not available at the UE when at least one SSB/SMTC occasion in the group is not transmitted by the gNB. The definition of SSB/SMTC occasion follows NR-U definition.
Observation 3: In most of the cases, only 1 SSB/SMTC occasion will fail in a group of 12 consecutive SSB/SMTC occasions.
Observation 4: The probability that 12 consecutive SSB/SMTC occasions are transmitted is smaller than the probability of CCA success for the transmission of 1 SSB/SMTC occasion.
Observation 5: There is a difference between the DL CCA failure and the observed SSB/SMTC occasion failure at the UE due to the Rx beam sweeping. If only one failure occurs in a group in the DL CCA model, the probability that this DL CCA failure is observed by the UE is very small, because it would require that the failure occurs exactly when the Rx beam is aligned with the SSB.
Proposal 1: DL LBT model is given by:
· TE generates a uniform random variable p from the range [0,1].
· If p  PCCA_DL, TE transmit 12 consecutive SSB/SMTC occasions.
· If p  PCCA_DL TE does not transmit one SSB/SMTC occasion out of 12 consecutive SSB/SMTC occasions, and this SSB/SMTC occasion group is considered unavailable.
· The failed SSB/SMTC occasion within the group is selected out randomly.
· The rate of correct tests observed during repeated tests shall be at least 99%.


	R4-2219225
	Huawei
	Proposal 1: For DL CCA model in FR2-2 test cases:
· TE picks one SSB occasion out of a group of each 12 consecutive SSB/SMTC occasions, where one SSB occasion is equivalent to one SSB burst Set.
· For this SSB occasion, TE determines with probability PCCA_DL whether CCA failure happens in this SSB occasion or not. Note that other 11 SSB occasions shall be transmitted by the gNB
· If the TE decides there is CCA failure happens in this SSB occasion, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
· If this happens the whole SSB occasion group is considered as unavailable to the UE




Open issues summary
Sub-topic description: The following agreements were made in past meetings:
RAN4#104-e Agreement: For CCA model in test cases, an unavailable SSB/SMTC group can be modelled as that there is exactly one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
· Shift SSB index in each N consecutive SSB/SMTC occasions rather than keeping one fixed SSB index
· FFS: Exact shifting pattern 

RAN4#104-bis-e Tentative Agreement: For DL CCA model in FR2-2 test cases:
· TE picks one SSB occasion out of a group of each 12 consecutive SSB/SMTC occasions
· For this SSB, TE determines with probability PCCA_DL whether to transmit this SSB or not. Note that other 11 SSBs shall be transmitted by the gNB
· If the TE decides not to transmit the SSB, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
· If this happens the whole SSB occasion group is considered as unavailable to the UE
Open issues and candidate options before meeting:
Issue 1-1-1: CCA modelling in test cases
· Proposal 1 (Mediatek): For DL CCA model in FR2-2 test cases:
· TE picks one SSB/SMTC occasion out of a group of each 12 consecutive SSB/SMTC occasions
· For this SSB/SMTC occasion, TE determines with probability PCCA_DL whether to transmit this SSB/SMTC occasion or not. Note that other 11 SSBs/SMTC within the occasion group shall be transmitted by the gNB
· If the TE decides not to transmit the SSB, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
· If this happens the whole SSB occasion group is considered as unavailable to the UE
· For the next SSB/SMTC occasion group, the SSB/SMTC occasion should be selected based on a fixed pattern that is not transmitted in this SSB/SMTC occasion group.
· Proposal 2 (Nokia): DL LBT model is given by:
· TE generates a uniform random variable p from the range [0,1]. 
· p ≤ PCCA_DL, TE transmit 12 consecutive SSB/SMTC occasions.
· If p > PCCA_DL TE does not transmit one SSB/SMTC occasion out of 12 consecutive SSB/SMTC occasions, and this SSB/SMTC occasion group is considered unavailable.
· The failed SSB/SMTC occasion within the group is selected out randomly.
· Proposal 3 (Huawei): For DL CCA model in FR2-2 test cases:
· TE picks one SSB occasion out of a group of each 12 consecutive SSB/SMTC occasions, where one SSB occasion is equivalent to one SSB burst Set.
· For this SSB occasion, TE determines with probability PCCA_DL whether CCA failure happens in this SSB occasion or not. Note that other 11 SSB occasions shall be transmitted by the TE
· If the TE decides there is CCA failure happens in this SSB occasion, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
· If this happens the whole SSB occasion group is considered as unavailable to the UE
· Recommended WF
· For DL CCA model in FR2-2 test cases:
· TE picks one SSB/SMTC occasion out of a group of each 12 consecutive SSB/SMTC occasions, where one SSB/SMTC occasion is equivalent to one SSB burst Set.
· TE generates a uniform random variable p from the range [0,1]. 
· If p > PCCA_DL, 
· TE models CCA failure in this SSB/SMTC occasion. Note that other 11 SSB/SMTC occasions shall be transmitted by the TE
· TE selects one SSB index based on a fixed pattern that is not transmitted in this SSB/SMTC occasion
· Whole SSB occasion group is considered as unavailable to the UE
· If p < PCCA_DL, 
· TE transmit 12 consecutive SSB/SMTC occasions

Issue 1-1-2: PCCA_DL
· Proposal 1 (Nokia): PCCA_DL is equal to 88%
· Recommended WF
· Discuss the proposal

Issue 1-1-3: Rate of correct tests observed during repeated tests
· Proposal 1 (Nokia): The rate of correct tests observed during repeated tests shall be at least 99%
· Recommended WF
· Discuss the proposal

Topic #2: Draft CRs for test cases
	T-doc number
	Company
	Proposals / Observations

	R4-2218471
	CATT
	Draft CR on test cases for beam failure detection and link recovery with CCA for FR2-2

	R4-2218472
	CATT
	Draft CR on test cases for SCell Activation and deactivation for SCell in FR2 in non-DRX  with CCA for FR2-2

	R4-2218473

	CATT
	Draft CR on test cases for SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2  with CCA for FR2-2

	R4-2218773

	vivo
	Draft CR on introduction of intra-frequency and inter-frequency measurement test cases with CCA for FR2-2

	R4-2218774
	vivo
	Draft CR on introduction of intra-frequency and inter-frequency measurement test cases without CCA for FR2-2

	R4-2218933
	Nokia
	Draft CR on RRC connected mobility test cases in FR2-2

	R4-2218934
	Nokia
	CR on corrections to timing test cases in FR2-2

	R4-2219063
	Ericsson
	RLM test cases for 71GHz with CCA

	R4-2219226
	Huawei
	DraftCR on HO test cases for FR2-2 with CCA

	R4-2219227
	Huawei
	DraftCR on timing test cases for FR2-2 with CCA

	R4-2219228
	Huawei
	DraftCR on timing test cases for FR2-2

	R4-2219229
	Huawei
	DraftCR on signaling characteristics test cases for FR2-2

	R4-2220043
	Qualcomm
	Draft CR on TC - PSCell addition and release delay

	R4-2220044
	Qualcomm
	Draft CR on TC - RRC Connection Release with re-direction

	R4-2220045
	Qualcomm
	Big CR for NR operation to 71GHz RRM performance requirements



Topic #3: Test cases & Work Split
Test cases for RRM performance requirements without CCA
The table below lists the agreed set of test cases. Companies are encouraged to volunteer for test cases
	Group of requirements
	Test cases
	Sub-test
	120 kHz SCS 
	480/960 kHz SCS
	Company

	RRC_IDLE, cell re-selection
	FR2-2 -> FR2-2 
	intra-frequency
	Yes

	Yes
	Ericsson

	
	
	inter-frequency
	Yes

	yes
	Ericsson

	HO (delay and interruptions)
	FR2-2->FR2-2 
	intra-frequency, unknown target cell
	Yes

	Yes
	Huawei

	
	
	inter-frequency, unknown target cell
	Yes

	Low priority             
	Huawei

	
	FR1->FR2-2 
	unknown target cell
	Yes

	Yes
	Huawei

	RRC Re-establishment
	FR2-2->FR2-2 
	intra frequency
	Yes

	Low priority
	CATT

	
	
	inter frequency
	Yes

	Yes
	CATT

	
	
	intra frequency without serving cell timing
	Yes

	Yes
	CATT

	Random access
	4-step RACH
	Contention based
	Reuse FR2-1 
	Yes
	Nokia 

	
	
	Non-contention based
	Reuse FR2-1
	Yes
	Nokia

	RRC Connection Release with Redirection
	FR2-2->FR2-2
	
	Yes

	Low priority
	Qualcomm

	Timing
	UE Transmit Timing 
	
	Yes 

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes
	Huawei

	
	Timing advance adjustment accuracy
	
	Yes 

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes
	Huawei

	Active BWP switch
	DCI-based and timer-based active BWP switch

	FR2-2->FR2-2
	Reuse FR2-1 
	Yes
	Huawei

	
	
	FR1->FR2-2
	Reuse FR2-1
	Low priority
	

	
	
	One FR2-2 cell
	Reuse FR2-1
	Low priority
	

	
	RRC-based active BWP switch
	
	Reuse FR2-1
	Yes
	Huawei

	
	SCell dormancy switch 
	FR2-2->FR2-2
	Reuse FR2-1
	Low priority
	Huawei

	
	
	FR1->FR2-2
	Reuse FR2-1
	Low priority
	

	
	RRC-based Active BWP Switch on multiple CCs
	
	Reuse FR2-1
	Yes
	Huawei

	Radio link monitoring
	FR2-2 PCell, SSB-based 
	Out-of-sync, in non-DRX
	Yes

	Yes
	Ericsson

	
	
	In-sync, in non-DRX mode
	Yes

	Low priority
	Ericsson

	
	
	Out-of-sync, in DRX mode
	Yes

	Low priority
	Ericsson

	
	
	In-sync, in DRX mode
	Yes

	Yes
	Ericsson

	
	FR2-2 PCell, CSI-RS-based 
	Out-of-sync, in non-DRX
	Yes

	Low priority
	Ericsson

	
	
	In-sync, in non-DRX mode
	Yes

	Yes
	Ericsson

	
	
	Out-of-sync, in DRX mode
	Yes

	Yes
	Ericsson

	
	
	In-sync, in DRX mode
	Yes

	Low priority
	Ericsson

	
	Scheduling restrictions
	
	Yes

	Yes
	Ericsson

	Beam failure detection and link recovery
	FR2-2 PCell 
	SSB-based in non-DRX mode
	Yes

	Yes
	Nokia

	
	
	SSB-based in non-DRX mode
	Yes

	Low priority
	Nokia

	
	
	CSI-RS-based in non-DRX mode
	Yes

	Low priority
	CATT

	
	
	CSI-RS -based in non-DRX mode
	Yes

	Yes
	CATT

	
	Scheduling restrictions
	SSB-based in non-DRX mode
	Yes

	Yes
	CATT

	SCell activation/deactivation delay
	SCell in FR2 
	intra-band in non-DRX
	Yes

	Yes
	Ericsson

	
	
	inter-band in non-DRX
	Yes

	Low priority
	Ericsson

	
	FR1+FR2 inter-band with target SCell in FR2
	
	Yes

	Yes
	Ericsson

	PSCell addition and release delay
	Known PSCell
	
	Yes

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	No
	Qualcomm

	
	Unknown PSCell
	
	Yes

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes
	Qualcomm

	Active TCI state switching delay
	MAC-CE based
	PCell in FR2-2
	Reuse FR2-1
	Yes
	Nokia

	
	RRC based
	PCell in FR2-2
	Reuse FR2-1
	Low priority
	Nokia

	Interruptions
	during measurements on deactivated NR SCC in FR2-2
	
	Reuse FR2-1
	Yes
	

	Intra-frequency measurement procedure
	SA event triggered reporting test without gap
	under non-DRX
	Yes

	Yes
	vivo

	
	
	under DRX
	Yes

	Low priority
	vivo

	
	SA event triggered reporting test with per-UE gap
	under non-DRX
	Yes

	Low priority
	vivo

	
	
	under DRX
	Yes

	Yes
	vivo

	Inter-frequency measurement procedure
	SA event triggered reporting tests For FR2 without SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Yes

	Yes
	vivo

	
	
	PCell in FR2-2, 
DRX is used
	Yes

	Low Priority
	vivo

	
	
	PCell in FR1, 
DRX is not used
	Yes

	Low Priority
	vivo

	
	
	PCell in FR1, 
DRX is used
	Yes

	Yes
	vivo

	
	SA event triggered reporting tests For FR2 with SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Yes

	Low Priority
	vivo

	
	
	PCell in FR2-2, 
DRX is used
	Yes

	Yes
	vivo

	
	
	PCell in FR1, 
DRX is not used
	Yes

	Yes
	vivo

	
	
	PCell in FR1, 
DRX is used
	Yes

	Low Priority
	vivo

	L1-RSRP measurement for beam reporting
	SSB based
	DRX not used
	Yes

	Low Priority
	Qualcomm

	
	
	DRX is used
	Yes

	Yes
	Qualcomm

	
	CSI-RS based
	DRX not used
	Yes

	Yes
	Qualcomm

	
	
	DRX is used
	Yes

	Low Priority
	Qualcomm

	Accuracy for measurements
	SS-RSRP
	Intra-frequency FR2-2 serving and target cell
	Yes

	Yes
	Qualcomm

	
	
	Inter frequency FR2-2 serving and target cell
	Yes

	Low Priority
	Qualcomm

	
	
	Inter frequency FR1 serving and FR2-2 target cell
	Yes

	Yes
	Qualcomm

	
	SS-RSRQ
	Intra-frequency FR2-2 serving and target cell
	Yes

	Low Priority
	Qualcomm

	
	
	Inter frequency FR2-2 serving and target cell
	Yes

	Yes
	Qualcomm

	
	SS-SINR
	Intra-frequency FR2-2 serving and target cell
	Yes

	Yes
	Qualcomm

	
	
	Inter frequency FR2-2 serving and target cell
	Yes

	Low Priority
	Qualcomm

	
	L1-RSRP
	SSB based
	Yes

	Yes
	Qualcomm

	
	
	CSI-RS based
	Yes

	Yes
	Qualcomm





Test cases for RRM performance requirements with CCA
The table below lists the agreed set of test cases. Companies are encouraged to volunteer for test cases. 
	Group of requirements
	Test cases
	Sub-test
	Needed / Not needed
	Company

	RRC_IDLE, cell re-selection
	FR2-2 -> FR2-2  (CCA)
	intra-frequency
	Yes, at least with 120 kHz and 480 kHz
	

	
	
	inter-frequency
	Yes, at least with 120 kHz and 480 kHz
	

	HO (delay and interruptions)
	FR2-2->FR2-2 (CCA)
	intra-frequency, unknown target cell
	Yes
	Huawei

	
	
	inter-frequency, unknown target cell
	Low priority          
	

	
	FR1->FR2-2 (CCA)
	unknown target cell
	Yes
	Huawei

	RRC Re-establishment
	FR2-2->FR2-2 (CCA)
	intra frequency
	Low priority
	

	
	
	inter frequency
	Yes
	Nokia 

	
	
	intra frequency without serving cell timing
	Yes
	Nokia

	Random access
	4-step RACH
	Contention based
	Yes
	Nokia

	
	
	Non-contention based
	Yes
	Nokia

	RRC Connection Release with Redirection
	FR2-2->FR2-2 (CCA)
	
	Low priority
	

	Timing
	UE Transmit Timing 
	
	Yes
	Huawei

	
	Timing advance adjustment accuracy
	
	Yes
	Huawei

	Active BWP switch
	DCI-based and timer-based active BWP switch

	FR2-2 ->FR2-2 (CCA)
	Yes, but this test case can be same as the one defined for operation without CCA
	

	
	
	FR1->FR2-2 (CCA)
	Low priority
	

	
	
	One FR2-2 (CCA) cell
	Low priority
	

	
	RRC-based active BWP switch
	
	Yes, but this test case can be same as the one defined for operation without CCA
	

	
	UL active BWP switch delay with consistent UL LBT failure on PCell subject to UL CCA
	FR2-2 (CCA)
	Yes
	

	
	
	FR1->FR2-2
	Not needed
	

	Radio link monitoring
	FR2-2 Pcell (CCA), SSB-based 
	Out-of-sync, in non-DRX
	Yes
	Ericsson

	
	
	In-sync, in non-DRX mode
	Low priority
	Ericsson

	
	
	Out-of-sync, in DRX mode
	Low priority
	Ericsson

	
	
	In-sync, in DRX mode
	Yes
	Ericsson

	
	Scheduling restrictions
	
	Yes, but this test case can be same as the one defined for operation without CCA
	

	Beam failure detection and link recovery
	FR2-2 PCell (CCA)
	SSB-based in non-DRX mode
	Yes
	CATT

	
	
	SSB-based in non-DRX mode
	Low priority
	CATT

	
	
	CSI-RS-based in non-DRX mode
	Low priority
	CATT

	
	
	CSI-RS -based in non-DRX mode
	Yes
	CATT

	
	Scheduling restrictions
	SSB-based in non-DRX mode
	Yes, but this test case can be same as the one defined for operation without CCA
	

	SCell activation/deactivation delay
	SCell in FR2 (CCA)
	intra-band in non-DRX
	Yes
	CATT

	
	
	inter-band in non-DRX
	Low priority
	CATT

	
	FR1+FR2 (CCA) inter-band with target SCell in FR2
	
	Yes
	CATT

	PSCell addition and release delay
	Known PSCell
	
	No
	

	
	Unknown PSCell
	
	Yes
	Huawei

	Active TCI state switching delay
	MAC-CE based
	PCell in FR2-2 (CCA)
	Yes
	Huawei

	
	RRC based
	PCell in FR2-2 (CCA)
	Low priority
	Huawei

	Interruptions
	during measurements on deactivated NR SCC in FR2-2
	
	Yes
	

	Intra-frequency measurement procedure
	SA event triggered reporting test without gap
	under non-DRX
	Yes
	vivo

	
	
	under DRX
	Low priority
	vivo

	
	SA event triggered reporting test with per-UE gap
	under non-DRX
	Low priority
	vivo

	
	
	under DRX
	Yes
	vivo

	Inter-frequency measurement procedure
	SA event triggered reporting tests For FR2 without SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Yes
	vivo

	
	
	PCell in FR2-2, 
DRX is used
	Low Priority
	vivo

	
	
	PCell in FR1, 
DRX is not used
	Low Priority
	vivo

	
	
	PCell in FR1, 
DRX is used
	Yes
	vivo

	
	SA event triggered reporting tests For FR2 with SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Low Priority
	vivo

	
	
	PCell in FR2-2, 
DRX is used
	Yes
	vivo

	
	
	PCell in FR1, 
DRX is not used
	Yes
	vivo

	
	
	PCell in FR1, 
DRX is used
	Low Priority
	vivo

	L1-RSRP measurement for beam reporting
	SSB based
	DRX not used
	Low Priority
	Qualcomm

	
	
	DRX is used
	Yes
	Qualcomm

	Accuracy for measurements
	SS-RSRP
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA
	

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA
	

	
	
	Inter frequency FR1 serving and FR2-2 target cell
	covered by the requirements without CCA
	

	
	SS-RSRQ
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA
	

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA
	

	
	SS-SINR
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA
	

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA
	

	
	L1-RSRP
	SSB based
	covered by the requirements without CCA
	

	
	
	CSI-RS based
	covered by the requirements without CCA
	

	
	RSSI
	Intra-frequency
	Needed in all SCS
	Qualcomm

	
	
	Inter-frequency
	Needed in all SCS
	Qualcomm
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