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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the latest/updated test case list in the last meeting the following was agreed regarding RRC re-establishment test case scenarios for NR-U [1]:
	Group of requirements
	Test cases
	Requirements section
	Agreed
	Volunteer
	Phase I
	Phase II

	RRC Re-establishment
	NR-U-> NR-U
	6.2.1A
	Yes
	 Nokia
	 
	 

	
	NR(FR1) -> NR-U
	
	Yes
	 
	 
	 


The test cases for NR-U to NR-U have been endorsed and included in the big CR. However, tests cases for NR to NR-U are not yet defined. In this paper we further analyze the test case setup to verify requirements on RRC re-establishment when serving cell is NR and the target cell in NR-U. 
2. Test setup and scenarios for RRC re-establishment tests
The core requirements for RRC re-establishment in NR-U are specified for both intra-frequency and inter-frequency known and unknown target cells in clause 6.2.1A, TS 38.133. Furthermore, requirements are also defined for the case when the UE does not have serving cell timing and target cell is unknown e.g. when serving cell SCH Es/Iot < -8 dB.
In the annex of TS 38.133 the following RRC re-establishment test cases are defined for the UE in legacy standalone scenario in FR1 i.e. when target cell is without CCA:
· A.6.3.2.1.2	Intra-frequency RRC Re-establishment in FR1
· A.6.3.2.1.2	Inter-frequency RRC Re-establishment in FR1
· A.6.3.2.1.3	Intra-frequency RRC Re-establishment in FR1 without serving cell timing
The UE tests on intra-frequency RRC re-establishment (tests in clause A.6.3.2.1.2) when serving cell timing is known are done when the target cell is known. In the other two test cases the target cell is unknown.
In our view the above scenarios can be reused for corresponding NR-U test cases as they can verify all core requirements for NR-U. In summary following 3 tests can be defined covering both intra-frequency and inter-frequency scenarios for known and unknown target cell:
1. TC1: Intra-frequency RRC Re-establishment in FR1 with serving cell without CCA and known target cell subject to CCA 
2. TC2: Inter-frequency RRC Re-establishment in FR1 with serving cell without CCA and with unknown target cell subject to CCA
3. TC3: Intra-frequency RRC Re-establishment in FR1 with serving cell without CCA, with unknown target cell subject to CCA and without serving cell timing.
In NR to NR-U scenario, tests are needed for the following three configurations: NR serving cell can be FDD with 10 MHz BW (15 kHz SCS) or TDD with 10 MHz BW (15 and 30 kHz SCS) and NR-U target cell can have SSB SCS of 30 kHz and BW of 40 MHz in both n46 and n96 is 30 kHz.
	Configuration
	Source cell without CCA
	Target cell with CCA

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD

	Note: 	The UE is only required to be tested in one of the supported test configurations


During the test cases the UE is required to detect the RLF. Upon RLF trigger the UE shall initiate the RRC re-establishment. The out of sync detection duration in the legacy tests is 200 ms (assuming SSB periodicity of 20 ms). 
However, the out of sync detection duration in the tests with CCA will be different. The tests are done in non-DRX, no gaps are used and SSB periodicity is 20 ms. These parameters result in out of sync detection evaluation period = 480 ms when the serving cell is inactivated (RLM-RS SSB Es/Iot <-7 dB).
Table 8.1A.2.2-1: Evaluation period TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA [TS 38.133 v16.7.0]
	Configuration
	TEvaluate_out_SSB,CCA (ms)
	TEvaluate_in_SSB,CCA (ms)

	
	RLM-RS SSB Es/IotNote4 ≥-7 dB
	RLM-RS SSB Es/Iot Note4 <-7 dB
	

	no DRX
	Max(200, Ceil(17*P)*TSSB)
	Max(200, Ceil(24*P)*TSSB)
	Max(100, Ceil((5+Lin)*P)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*15*P)*Max(TDRX,TSSB))
	Max(200, Ceil(1.5*20*P)*Max(TDRX,TSSB))
	Max(100, Ceil(1.5*(5+Lin)*P)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil(13*P)*TDRX
	Ceil(16*P)*TDRX
	Ceil((5+Lin)*P)*TDRX

	NOTE 1:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.
NOTE 2:	Lin is the number of RLM-RS SSB occasions which are not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. [The UE is not required to determine the availability of SSB occasions more frequent than once per DRX cycle length, when configured with DRX.]
NOTE 3:	Lin,max=7 for Max(TDRX,TSSB) ≤ 40 assuming TDRX=0 for non-DRX case, 
	Lin,max=5 for 40<Max(TDRX,TSSB)≤320,
	Lin,max=3 for TDRX>320.
NOTE 4:	RLM-RS SSB Es/Iot is the averaged Es/Iot over the most recent previous out-of-sync evaluation period.


Another important aspect is the LBT modelling in the serving and target cells. The main aim of the tests should be to verify the cell identification delay for the target cell. We therefore suggest applying the LBT only in the target cell in the DL during test time T3 when the UE detects the target cell. In test times T1 and T2 no LBT failure is modelled. The following CCA DL success probabilities are proposed in the test during T3:
· For LBE: PCCA_DL_1 =0.75, PCCA_DL_2 =0.5
· For FBE: PCCA_DL= 0.9
Furthermore, UL LBT is avoided in the target cell since the aim is not to test the PRACH performance under LBT. 
2. Summary
[bookmark: _Hlk23953093]In this paper we have analyzed the scenarios and tests for verifying RRC re-establishment requirements in NR-U. Based on the analysis following are the main proposals: 
· Proposal 1: At least the following NR to NR-U RRC re-establishment tests to verify core requirements in clause 6.2.1A, TS 38.133, are defined:
1. TC1: Intra-frequency RRC Re-establishment in FR1 with serving cell without CCA and known target cell subject to CCA 
2. TC2: Inter-frequency RRC Re-establishment in FR1 with serving cell without CCA and with unknown target cell subject to CCA
3. TC3: Intra-frequency RRC Re-establishment in FR1 with serving cell without CCA, with unknown target cell subject to CCA and without serving cell timing.
· Proposal 2: NR to NR-U RRC re-establishment tests are defined for the following configuration related to SSB SCS and BW for both serving and target cells:
	Configuration
	Source cell without CCA
	Target cell with CCA

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD

	Note: 	The UE is only required to be tested in one of the supported test configurations


· Proposal 3: In the test under the following parameter settings (non-DRX, no gaps are used and SSB periodicity is 20 ms), the out of sync detection evaluation period = 480 ms when the serving cell is inactivated (RLM-RS SSB Es/Iot <-7 dB).
· Proposal 4: NR to NR-U RRC re-establishment tests can be defined for the following DL LBT configuration/setting in the target cell during T3 (when UE detects the target cell):
· For LBE: PCCA_DL_1 =0.75, PCCA_DL_2 =0.5
· For FBE: PCCA_DL= 0.9
· Proposal 5: UL LBT is not enabled in the target cell i.e. PCCA_UL =1 in all test times.
A draft CR covering the proposed test cases is provided in [2].
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