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The RRM core requirements for BWP operation without restriction for different options were finalized and agreed in the last meeting [1].
In this paper we provide initial analysis of the required RRM performance requirements, which will cover necessary RRM test cases. 
Summary of core requirements
The following core requirements are specified or impacted for different options covered under the WI:
· Core requirements for UE supporting option B-1-1 (FG 53-1):
· RLM requirements covering SSB based out-of-sync and in-sync detections.
· Link receovery requirements covering SSB based beam failure and candidate beam detections.
· SSB based intra-frequency measurements.
· L1-RSRP measurement reporting
· L1-SINR measurement reporting
· Core requirements for UE supporting option C (FG 53-3):
· UE transmit timing requirements based on CD-SSB/NCD-SSB.
· Intra-frequency and inter-frequency handover requirements with CD-SSB/NCD-SSB based measurements.
· RLM requirements covering CD-SSB/NCD-SSB based out-of-sync and in-sync detections.
· Link receovery requirements covering CD-SSB/NCD-SSB based beam failure and candidate beam detections.
· CD-SSB/NCD-SSB based intra-frequency measurements.
· L1-RSRP measurement reporting
· L1-SINR measurement reporting
Test cases for UE supporting option B-1-1 (FG 53-1)
The main aim of the test cases should be to ensure that the UE performs intra-frequency L1/L3 measurements and meet the corresponding requirements when the SSB is within the UE configured BW but outside its active DL BWP. 
In principle the existing test cases can be reused with some modification in the test setup. For example, in the existing SSB based RLM/BFD/L1-RSRP/L1-SINR test cases, initial DL BWP and dedicated DL BWP corresponding to DLBWP.0.1 and DLBWP.1.1 respectively, defined in clause A.3.9 (BWP configurations), are configured. Their starting PRB index is the same as the starting PRB index of the RF channel BW (i.e. serving cell BW) in the test. However, the starting PRB index of the SSB as defined in clause A.3.10 (SSB configuration) can be flexibly set during the actual test setup by RAN5. One option is to explicitly state (e.g. a normative NOTE) in the test cases for Option B-1-1 that the starting PRB index of the SSB is any possible PRB occurring after the last PRB of the configured DL active BWP. This approach requires minimal changes to the structure of the existing test cases whilt it still leaves some flexibility in implementing the frequency location of the SSB in the test cases. Similar approach can be used in defining the intra-frequency measurement related test cases without configuring any measurement gap. 
All the intra-frequency L1 measurements related test cases covering RLM/BFD/L1-RSRP/L1-SINR for option B-1-1 can be conducted in standalone scenario with only PCell configured. The intra-frequency L3 measurements test cases for option B-1-1 can also be conducted in standalone scenario with PCell and one neighbor cell.
The UE supporting FG 53-1 is also required to pass other existing test cases based on its supported capabilities e.g. CA, EN-DC etc. 
Test cases for UE supporting option C (FG 53-3)
The main aim of the test cases should be to ensure that the UE performs intra-frequency L1/L3 measurements and meet the corresponding requirements when the NCD-SSB is within the dedicated active DL BWP. 
The UE transmit timing requirements are the same regardless of whether the UE supporting FG-53-3 uses CD-SSB or NCD-SSB for acquiring the DL timing. When the NCD-SSB is configured since it is still up to the UE to use CD-SSB or NCD-SSB for acquiring the DL timing. The CD-SSB is always transmitted in the PCell. We therefore don’t see any need to verify the UE transmit timing requirements.
For the RedCap UE only the handover and intra-frequency measurement related test cases with NCD-SSB are defined to verify the corresponding HO and intra-frequency measurement requirements based on the NCD-SSB respectively. These requirements can be verified in such test cases as they are different in at least some respect compared to those based only on CD-SSB. These test cases defined for 2Rx RedCap UE can be used as baseline to define the corresponding test cases for the UE supporting FG-53-3. The existing RedCap related tests include configuration/features, which are RedCap UE specific such as HD-FDD, maximum UE channel BW etc. Such features are not supported by non-RedCap UEs. Therefore, handover and intra-frequency measurement related test cases with NCD-SSB for the UE supporting FG-53-3 should be defined in separate clauses.
On the other hand, for the RedCap UE the test cases for RLM, link recovery, L1-RSRP measurement reporting and L1-SINR measurement reporting are defined when only CD-SSB is configured i.e. without NCD-SSB. Therefore, we suggest to define new RLM/BFD/L1-RSRP/L1-SINR test cases with NCD-SSB configuration within the dedicated active DL BWP.
All the intra-frequency L1 measurements related test cases covering RLM/BFD/L1-RSRP/L1-SINR for option C can be conducted in standalone scenario with only PCell configured. The intra-frequency L3 measurements test cases for option C can also be conducted in standalone scenario with PCell and one neighbor cell.
The UE supporting FG 53-3 is also required to pass other existing test cases based on its supported capabilities e.g. CA, EN-DC etc.
Summary
This paper provides an initial analysis and proposals for test cases for verifying the core requirements for the UE supporting option B-1-1 (FG 53-1) or option C (FG 53-3). The following are the main proposals: 

General aspects of test cases for options B-1-1 and C:
· Proposal #1: All the intra-frequency L1 measurements related test cases covering RLM/BFD/L1-RSRP/L1-SINR for both options B-1-1 and C are conducted in standalone scenario with only PCell configured.
· Proposal #2: The intra-frequency L3 measurements test cases for both options B-1-1 and C are conducted in standalone scenario with PCell and one neighbor cell.
· Proposal #3: The HO test cases for option C (FG 53-3) are conducted in standalone scenario with PCell and one neighbor cell.
Test case proposals for option B-1-1 (FG 53-1):
· Proposal #4: Add the following normative NOTE in the existing test cases listed below:
· NOTE: For testing the UE supporting FG 53-1, the starting PRB index of the SSB can be any possible PRB index of the RF channel BW occurring after the last PRB of the DL active BWP.
Add above NOTE in the following RLM test cases for option B-1-1 (FG 53-1):
1. A.6.5.1.1	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
2. A.6.5.1.2	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
3. A.6.5.1.3	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
4. A.6.5.1.4	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
5. A.7.5.1.1	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode
6. A.7.5.1.2	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode
7. A.7.5.1.3	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
8. A.7.5.1.4	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
Add  above NOTE in the following BFD and LR test cases for option B-1-1 (FG 53-1):
1. A.6.5.5.1	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
2. A.6.5.5.2	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode
3. A.7.5.5.1	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
4. A.7.5.5.2	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
Add above NOTE in the following L1-RSRP reporting test cases for option B-1-1 (FG 53-1):
1. A.6.6.4.1	SSB based L1-RSRP measurement when DRX is not used
2. A.6.6.4.2	SSB based L1-RSRP measurement when DRX is used
3. A.7.6.3.1	SSB based L1-RSRP measurement when DRX is not used
4. A.7.6.3.2	SSB based L1-RSRP measurement when DRX is used
Add above NOTE in the following L1-SINR reporting test cases for option B-1-1 (FG 53-1):
1. A.6.6.8.2	L1-SINR measurement with SSB based CMR and dedicated IMR when DRX is not used
2. A.7.6.6.2	L1-SINR measurement with SSB based CMR and dedicated IMR when DRX is used
Add above NOTE in the following intra-frequency measurement tests for option B-1-1 (FG 53-1):
1. A.6.6.1.1	SA event triggered reporting tests without gap under non-DRX
2. A.6.6.1.2	SA event triggered reporting tests without gap under DRX
3. A.6.6.1.5	SA event triggered reporting tests without gap under non-DRX with SSB index reading
4. A.7.6.1.1	SA event triggered reporting test without gap under non-DRX
5. A.7.6.1.2	SA event triggered reporting test without gap under DRX
6. A.7.6.1.10	SA event triggered reporting test with SSB time index detection without gap under non-DRX for FR2-2
· Proposal #5: The UE supporting option B-1-1 (FG 53-1) is also required to pass other existing test cases based on its supported capabilities e.g. CA, EN-DC etc. 
Test case proposals for option C (FG 53-3):
· Proposal #6: Do not define new UE transmit timing test case with NCD-SSB configuration. 
· Proposal #7: Define the following HO and intra-frequency measurement test cases by using corresponding tests defined for 2Rx RedCap UE with NCD-SSB within the dedicated active DL BWP and with necessary modification (e.g. exclude HD-FDD etc):
New handover test cases for option C (FG 53-3) using following RedCap tests as baseline:
1. A.16.3.1.4	Intra-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
2. A.16.3.1.6	Inter-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
3. A.17.3.1.2	Inter-frequency handover from FR2 to FR2; unknown target cell for 2 Rx
New intra-frequency measurement test cases for option C (FG 53-3) using following RedCap tests as baseline:
1. A.16.6.1.2	SA event triggered reporting tests without gap under non-DRX for 2 Rx UE
2. A.16.6.1.10	SA event triggered reporting tests without gap under non-DRX with SSB index reading for 2 Rx UE
3. A.17.6.1.3	SA event triggered reporting test with per-UE gaps under non-DRX
4. A.17.6.2.1	SA event triggered reporting tests For FR2 without SSB time index detection when DRX is not used (PCell in FR2)
· Proposal #8: Define the following RLM/BFD/L1-RSRP/L1-SINR test cases for UE supporting FG 53-3 with NCD-SSB within the dedicated active DL BWP:
Define following RLM test cases for option C (FG 53-3) with NCD-SSB configuration:
1. Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
2. Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
3. Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
4. Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
5. Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode
6. Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode
7. Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
8. Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
Define following BFD and LR test cases for option C (FG 53-3) with NCD-SSB configuration:
1. Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
2. Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode
3. Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
4. Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
Define following L1-RSRP reporting test cases for option C (FG 53-3) with NCD-SSB configuration:
1. SSB based L1-RSRP measurement when DRX is not used
2. SSB based L1-RSRP measurement when DRX is used
3. SSB based L1-RSRP measurement when DRX is not used
4. SSB based L1-RSRP measurement when DRX is used
Define following L1-SINR reporting test cases for option B-1-1 (FG 53-1):
1. L1-SINR measurement with SSB based CMR and dedicated IMR when DRX is not used
2. L1-SINR measurement with SSB based CMR and dedicated IMR when DRX is used
· Proposal #9: The UE supporting FG 53-3 is also required to pass other existing test cases based on its supported capabilities e.g. CA, EN-DC etc.
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