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1	Introduction
RAN#97-e discussed two scenarios for test cases for SCell beam failure recovery in Rel-16 eMIMO as follows [1]. 
	Scenarios defined for SCell Beam Failure Recovery tests cases
· Option 1: Two scenarios are defined for the test cases
· Scenario 1: Network does not configure PUCCH for SR for BFR MAC CE
· Scenario 2: Network configures PUCCH for SR for BFR MAC CE
· Option 2: Do not define Scenario 1 for the performance test



In our understanding, Option 2 comes from the reason there is no core requirements in TS38.133. In this contribution we first address this issue and then we discuss the test cases for SCell beam failure recovery. 
2	Discussion
2.1	Core requirements for BFR on SCell
According to TS38.321 V16.3.0 Clause 5.17, when the UE higher layer receives the beam failure indication from the lower layer BFD procedure in an SCell, UE shall trigger a BFR on the SCell. 
	The MAC entity shall for each Serving Cell configured for beam failure detection:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
3>	if the Serving Cell is SCell:
4>	trigger a BFR for this Serving Cell;
3>	else:
4>	initiate a Random Access procedure (see clause 5.1) on the SpCell.
[…]
The MAC entity shall:
1>	if the Beam Failure Recovery procedure determines that at least one BFR has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed:
2>	if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE.
2>	else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the Truncated BFR MAC CE.
2>	else:
3>	trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed.



The BFR procedure consist of CBD procedure and new beam reporting, and this procedure is common for both scenario 1 and scenario 2, i.e., regardless the dedicated PUCCH resource for SR for SCell BFR MAC CE is configured or not. If gNB does not configure the dedicated PUCCH resources for SR for BFR MAC CE (Scenario 1), according to Rel-15 procedure, UE need to send scheduling request (SR) to request the UL resource for BFR MAC CE. In Rel-16, RAN1 agreed that gNB can configure the dedicate PUCCH resources for SR for SCell BFR MAC CE as follows (TS38.213 V16.4.0 Clause 6).  
	A UE can be provided, by schedulingRequestID-BFR-SCell, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH MAC CE providing index(es) for at least corresponding SCell(s) with radio link quality worse than Qout,LR, indication(s) of presence of  for corresponding SCell(s), and index(es)  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for corresponding SCell(s).



From the RAN4 RRM test configuration point of view, the difference between scenario 1 and 2 is whether gNB configures the dedicated PUCCH for SR for BFR MAC CE or not. Since it is up to network implementation whether to configure the dedicated PUCCH for SR for BFR or not, we think RAN4 should define the test cases of two scenarios to verify the UE procedure. However as it is discussed in RAN4#97-e, the existing RRM core requirements only specify the case the gNB configures the dedicated PUCCH for SR for SCell MAC CE (TS38.133 8.5.9). One possible option is to add the description related to Scenario 1 according to TS38.321 5.17, if necessary.
Proposal 1: RAN4 defines two test cases for link recovery in SCell. 
· Scenario 1: Network does not configure PUCCH for SR for BFR MAC CE
· Scenario 2: Network configures PUCCH for SR for BFR MAC CE
Proposal 2: If necessary, revise TS38.133 8.5.9 to capture the case the gNB does not configure the dedicated PUCCH for SCell BFR MAC CE. Text proposal is shown in the appendix. 

2.2	Test cases for BFR on SCell
As we discussed in 2.1, the difference between scenario 1 and scenario 2 is whether the dedicated PUCCH is configured or not. This means we can share the same test setup for the beam failure detection and candidate beam detection, e.g., configuration of q0/q1, as shown in Figure 1. 
Unlike the beam failure recovery in PCell/PSCell where UE informs the detected beam on the PRACH resources associated with the detected beam index, UE need to report a detected beam index in the BFR MAC CE. We therefore propose the SCell BFR test cases verify the reported BFR MAC CE includes a beam associated with the candidate beam set q1.


[bookmark: _Ref54282790][bookmark: _Ref54282787]Figure 1	Test procedure of link recovery procedure in SCell.

Proposal 3: Test setup of two scenarios, e.g., time duration, q0/q1 configuration, are common for both Scenario 1 and Scenario 2.
Proposal 4: Scenario 1 test cases do not configure PUCCH as same as the Rel-15 BFR tests on PCell/PSCell. It verifies UE transmits SR with random access procedure. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1.
Proposal 5: Scenario 2 test cases configure the PUCCH for SR for BFR MAC CE on PCell/PSCell. It verifies UE transmits PUCCH with an LRR. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1. 

For Rel-15, RAN4 defined 16 scenarios for BFD test cases with the combination of 
· EN-DC and SA
· FR1 and FR2
· With and without DRX
· SSB based BFD-RS/CBD-RS and CSI-RS based BFD-RS/CBD-RS. 
Considering the similarity of the functionality, we propose to reduce the number of scenarios to 8 as follows:
· EN-DC CSI-RS based BFD + SSB based LR, with/without DRX, for FR1/FR2
· SA CSI-RS based BFD + SSB based LR, with/without DRX, for FR1/FR2
We should note that only CSI-RS is configured for BFD-RS according to TS38.133 8.3.1. 

Proposal 6: Define 8 test cases for SCell BFR as follows: 
· A.4.5.5.7: EN-DC FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in non-DRX mode
· A.4.5.5.8: EN-DC FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in DRX mode
· A.5.5.5.8: EN-DC FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in non-DRX mode
· A.5.5.5.9: EN-DC FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in DRX mode
· A.6.5.5.7: SA FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in non-DRX mode
· A.6.5.5.8: SA FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in DRX mode
· A.7.5.5.8: SA FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in non-DRX mode
· A.7.5.5.9: SA FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in DRX mode

3	Summary
Proposal 1: RAN4 defines two test cases for link recovery in SCell. 
· Scenario 1: Network does not configure PUCCH for SR for BFR MAC CE
· Scenario 2: Network configures PUCCH for SR for BFR MAC CE
Proposal 2: If necessary, revise TS38.133 8.5.9 to capture the case the gNB does not configure the dedicated PUCCH for SCell BFR MAC CE. Text proposal is shown in the appendix. 
Proposal 3: Test setup of two scenarios, e.g., time duration, q0/q1 configuration, are common for both Scenario 1 and Scenario 2.
Proposal 4: Scenario 1 test cases do not configure PUCCH as same as the Rel-15 BFR tests on PCell/PSCell. It verifies UE transmits SR with random access procedure. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1.
Proposal 5: Scenario 2 test cases configure the PUCCH for SR for BFR MAC CE on PCell/PSCell. It verifies UE transmits PUCCH with an LRR. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1. 
[bookmark: _GoBack]Proposal 6: Define 8 test cases for SCell BFR as follows: 
· A.4.5.5.7: EN-DC FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in non-DRX mode
· A.4.5.5.8: EN-DC FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in DRX mode
· A.5.5.5.8: EN-DC FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in non-DRX mode
· A.5.5.5.9: EN-DC FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in DRX mode
· A.6.5.5.7: SA FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in non-DRX mode
· A.6.5.5.8: SA FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in DRX mode
· A.7.5.5.8: SA FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in non-DRX mode
· A.7.5.5.9: SA FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in DRX mode

The detailed test cases of Scenario 2 are presented in [2].
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Appendix 
TP to TS38.133 8.5.9
	8.5.9	Requirements for Beam failure recovery in SCellLink Recovery with Link Recovery Request (LRR)
8.5.9.1	Introduction
For the UE provided with a configuration of PUCCH transmission with a link recovery request (LRR) as described in clause 9.2.4 in TS 38.213 [3], if beam failure is detected in any of SCells, the UE shall transmit SR for SCell BFR MAC CE, followed by MAC CE providing one index for at least one corresponding SCell with radio link quialty worse than Qout,LR, and the index  for a periodic CSI-RS configuration or for a SSB provided by higher layer, as described in clause 5.17 of TS38.321 [7], if any, for a corresponding SCell.
For the UE not provided with a configuration of PUCCH transmission with an LRR, if beam failure is detected in any of SCells, the UE shall transmit SR, followed by MAC CE providing one index for at least one corresponding SCell with radio link quialty worse than Qout,LR, and the index  for a periodic CSI-RS configuration or for a SSB provided by higher layer, as described in clause 5.17 of TS38.321 [7], if any, for a corresponding SCell.

8.5.9.2	Requirement for link recovery with Link Recovery Request (LRR)
Provided that UE is configured by schedulingRequestIDForBFR a configuration for LRR in a PUCCH transmission, after BFR is triggered on any of SCells as described in clause 5.17 of TS38.321 [7], UE shall be capable of transmit PUCCH with a LRR within a period of T, where
-	T = T1 x Ceil((T2+D) /T1) in which T1, T2 and D are defined as
-	T1 is equal to the periodicity of PUCCH configured with schedulingRequestIDForBFR. 
-	T2 = TEvaluate_CBD is the evaluation period specified in clause 8.5.5 or 8.5.6 for SSB or CSI-RS based candidate beam detection, that is TEvaluate_CBD_SSB or TEvaluate_CBD_CSI-RS, depending on the applicable reference signal configured for candidate beam detection.  
-	D = 2ms is the UE Processing time.
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