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1 Introduction

In this paper, our view on overall NR-U RRM test cases are provided in section 2. Some aspects for UE UL transmit timing are further discussed in section 3.
2 Overall RRM test cases for NR-U
Table 1 (attached below) provides an overview, which can be used for analysis as a starting point, for the need to introduce new RRM test cases for NR-U. For some scenario, we think the new test cases are not necessary. For the scenarios would have new test cases, example list of potential test cases is also provided. 
Table 1: RRM test cases for NR-U
	Requirements
	Scenario
	Whether to introduce new test cases for NR-U

	Cell reselection
	· Intra-frequency

· Inter-frequency
	Yes, e.g.,
· A.6.1.1.1A Cell reselection to FR1 intra-frequency NR when CCA is used on the serving cell and target cell

· A.6.1.1.2A Cell reselection to FR1 inter-frequency NR when CCA is used on the serving cell and target cell

	
	· Inter-RAT
	Note necessary. The similar behavior has been tested by A.6.1.2.

	Handover
	· Intra-frequency

· Inter-frequency
	Yes, e.g.,
· A.6.3B.1.1 Intra-frequency handover from FR1 CCA to FR1 CCA ; known target cell
· A.6.3B.1.2 Intra-frequency handover from FR1  CCA to FR1 CCA ; unknown target cell
· A.6.3B.1.3 Inter-frequency handover from FR1 CCA to FR1 CCA ; unknown target cell

	
	· E-UTRAN - NR
	Yes, e.g.,
- A.8.3.1.1A  E-UTRAN – NR FR1 CCA

	
	· SA NR - E-UTRAN 
· SA NR - E-UTRAN 
· SA NR - UTRAN FDD 
	Not necessary. CCA only has impact on the target cell during handover procedure 

	RRC Connection Mobility Control
	RRC re-establishment
	Yes, e.g.,
· A.6.3A.2.1 SA: RRC Re-establishment to a Cell with CCA

	
	RA
	No, because no NR-U specific RRM core requirement. The RA in CCA can be covered by the test cases for NR-U handover, RRC re-establishment, and RRC release with redirection.

	
	RRC release with redirection
	Yes, e.g.,
· A.6.3A.2.3.1 Redirection from NR in FR1 to NR in FR1 with CCA

	NR-U SCell activation/deactivation delays
	
	Yes, e.g,
· A.4.5.3A  SCell Activation and deactivation

	Interruptions due to NR-U SCell activation/deactivation
	
	Yes, because it would be multiple interruption windows

	Interruptions related to NR-U SCells addition, release
	· Interruptions on serving cells due to any of the addition, release, procedures for an NR-U SCell,

· Interruptions on serving cells due to measurements on SCC with deactivated NR-U SCell.
	Not necessary, the interruption is the same as R15.

	NR-U PSCell addition/release delays
	
	Yes


	Interruptions due to NR-U PSCell addition/release
	Interruptions on serving cells due to addition or release of NR-U PSCell
	Yes, because it would be multiple interruption windows 

	Interruptions due to operation in non- NR-U serving cell
	
	Not necessary, the interruption is the same as R15.

	Active BWP switching
	Interruptions at active BWP switching
	Not necessary, the interruption is the same as R15.

	
	Active BWP switching delay
	Not necessary, the delay is the same as R15.

	BWP switch delay on Consistent UL LBT recovery
	
	Yes

	RLM
	Requirements for SSB based RLM 
	Yes

	Link recovery procedures
	Requirements for SSB-based beam failure detection and candidate beam detection
	Yes

	Measurements requirements and measurement accuracy requirements
	intra-frequency: SS-RSRP/SS-RSRQ/SS- SINR, L1 RSRP for reporting
	Yes. But it would be possible to have test for RSRP but not for RSRQ/SINR, because the CCA behaviour of SS-RSRQ/SS-SINR is similar to SS-RSRP.

	
	Inter-frequency
	Yes

	
	RSSI
	FFS, some ongoing discussion, e.g. CSSF. 

	
	Inter-RAT, NR-U to E-UTRAN 
	No, it is irrelevant to NR-U behavior

	
	Inter-RAT, E-UTRAN to NR-U
	Yes

	UE timing related requirements
	UE maximum receive timing difference
	No, because no NR-U specific RRM core requirement.

	
	UE transmit timing
	Yes

	
	UE maximum transmit timing difference
	No, because no NR-U specific RRM core requirement.

	
	TA
	No, because no NR-U specific RRM core requirement.


Based on the analysis above, our proposals are summarized as below:  

Proposal 1: Regarding cell reselection and handover, new TCs are not needed if the target cell is not in CCA. 

Proposal 2: Regarding random access, new dedicated TCs are not necessary.
Proposal 3: Regarding interruption, new TCs are not necessary except for the scenario would have multiple interruption windows, e.g. SCell activation/deactivation and PCell addition/release.
Proposal 4: Regarding active BWP switch delay, new TCs are not necessary, but new TCs are needed for BWP switch delay on consistent UL LBT recovery.
Proposal 5: Regarding RSSI, FFS the TCs when CSSF for RSSI is concluded.
Proposal 6: Regarding measurements procedure and accuracy requirements, new TCs are not needed if the target MO is not in CCA.
Proposal 7: Regarding SS-RSRQ/SS-SINR, the new TCs are not necessary. The UE behavior in CCA can be covered by the tests for SS-RSRP with CCA. 

Proposal 8: Regarding UE timing, the new TCs are not necessary for MRTD, MTTD, TA. 
3 Discussion on test cases for timing requirement
 The R15 UE transmit timing test case in A.4.4.1 [2] can be used as a starting point. In NR-U, the following behavior have been specified in 7.1.2 [1], in addition to R15. 

It can be observed that if the reference cell is unavailable for more than 160 ms, the UE may 
(1) transmit in UL, by following the timing of the reference cell, if UE meets all the transmit timing requirements in 7.1.2.

(2) transmit in UL, by following the timing of available activated Scell in PTAG/STAG
(3) not transmit any uplink signal
For simplicity, the reference cell and the activated Scell can have the same timing, and UE shall transmits with correct timing or UE shall not transmit any UL signals, while the reference cell is unavailable for more than 160 ms. 
Proposal 9: For the RRM test cases for UE transmit timing based on a reference cell on a carrier frequency subject to CCA, a configuration of activated Scell shall be provided with the same timing as the reference cell. As the test requirement, UE transmit timing offset should stay within NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SS or UE shall not transmit any uplink signal.
4 Conclusion
In this contribution, we’ve analyzed the overall RRM test cases for NR-U, and the aspect for test cases of UE UL transmit timing is also provided. We have the following observations and proposals:
Proposal 1: Regarding cell reselection and handover, new TCs are not needed if the target cell is not in CCA.
Proposal 2: Regarding random access, new dedicated TCs are not necessary.
Proposal 3: Regarding interruption, new TCs are not necessary except for the scenario would have multiple interruption windows, e.g. SCell activation/deactivation and PCell addition/release.
Proposal 4: Regarding active BWP switch delay, new TCs are not necessary, but new TCs are needed for BWP switch delay on consistent UL LBT recovery.
Proposal 5: Regarding RSSI, FFS the TCs when CSSF for RSSI is concluded.
Proposal 6: Regarding measurements procedure and accuracy requirements, new TCs are not needed if the target MO is not in CCA.
Proposal 7: Regarding SS-RSRQ/SS-SINR, the new TCs are not necessary. The UE behavior in CCA can be covered by the tests for SS-RSRP with CCA.
Proposal 8: Regarding UE timing, the new TCs are not necessary for MRTD, MTTD, TA.
Proposal 9: For the RRM test cases for UE transmit timing based on a reference cell on a carrier frequency subject to CCA, a configuration of activated Scell shall be provided with the same timing as the reference cell. As the test requirement, UE transmit timing offset should stay within NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SS or UE shall not transmit any uplink signal.
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If the UE uses a reference cell on a carrier frequency subject to CCA for deriving the UE transmit timing, then the UE shall meet all the transmit timing requirements defined in clause 7.1.2 provided that the reference cell is available at the UE during the last 160 ms. If the reference cell is unavailable at the UE during the last 160 ms on a carrier frequency subject to CCA, then the UE is allowed to transmit in the uplink provided that the UE meets all the transmit timing requirements defined in clause 7.1.2; otherwise the UE shall not transmit any uplink signal.


If a reference cell on a carrier frequency belonging to the PTAG, which is subject to CCA, is unavailable at the UE for more than 160 ms then the UE is allowed to use any of available activated SCell(s) at the UE in PTAG as a new reference cell. If the SCell used as reference cell is deactivated, or becomes unavailable for more than 160 ms, the UE is allowed to use another active serving cell in PTAG as new reference cell.


If a reference cell on a carrier frequency belonging to the STAG, which is subject to CCA is unavailable at the UE for more than 160 ms then the UE is allowed to use any of available activated SCell(s) at the UE in STAG as a new reference cell.
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