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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The RRM core requirements for the mIAB-MT were completed in the last meeting in terms of the formal Big CR [1]. 
RAN4 needs to analyze and identify necessary performance requirements for mIAB-MT, which will include the side conditions and necessary RRM.
In this contribution we provide an initial analysis for defining the necessary RRM performance requirements for mIAB-MT.
2. RRM test cases for mIAB-MT
2.1. Summary of core requirements
The following set of core requirements are defined for mIAB-MT as captured in the endorsed Big CR [1]:
1. [bookmark: _Hlk149831750]RRC connection re-establishment for intra-frequency cell (clause 12.1.1.1A)
2. Handover for mIAB-MT (clause 12.1.2A)
3. Radio Link Monitoring (clause 12.3A.1)
4. Link Recovery Procedure (clause 12.3A.2)
5. Active TCI state switching delay (clause 12.3A.3)
6. NR intra-frequency measurements (clause 12.4A.2)
7. L1-RSRP measurements for Reporting (clause 12.4A.3)
2.2. Testing of core requirements
The existing test cases in annex G.2 of TS 38.174 are defined to verify the following RRM requirements for the legacy IAB-MT i.e. fixed IAB:

· RRC connection re-establishment for intra-frequency cell
· Radio Link Monitoring 
· Link Recovery Procedure 
The above legacy test cases are performed in AWGN. In our view for mIAB-MT the tests can also be performed in AWGN. Therefore, the existing test cases for the above RRM requirements can be made applicable to also verify the corresponding mIAB-MT RRM core requirements namely 1), 3) and 4).
The new test cases in FR1 and FR2 are needed to verify the remaining mIAB-MT core requirements namely 2), 5), 6) and 7). The new mIAB-MT test cases in FR1 and FR2 can be based on the following existing test cases defined for the UE in annex A of TS 38.133:
· The mIAB-MT handover tests are based on the following UE tests in TS 38.133:
· A.6.3.1.1	Intra-frequency handover from FR1 to FR1; known target cell
· A.6.3.1.2	Intra-frequency handover from FR1 to FR1; unknown target cell
· A.7.3.1.2	Intra-frequency handover from FR2 to FR2; known target cell
· A.7.3.1.3	Inter-frequency handover from FR2 to FR2; unknown target cell
· The mIAB-MT active TCI switch test cases are based on the following UE tests in TS 38.133:
· A.7.5.8.1	MAC-CE based active TCI state switch
· A.7.5.8.2	RRC based active TCI state switch
· The mIAB-MT intra-frequency measurement test cases are based on the following UE tests in TS 38.133:
· A.6.6.1.1	SA event triggered reporting tests without gap under non-DRX
· A.7.6.1.1	SA event triggered reporting test without gap under non-DRX
· The mIAB-MT intra-frequency measurement test cases are based on the following UE tests in TS 38.133:
· A.7.6.3.1	SSB based L1-RSRP measurement when DRX is not used
· A.6.6.4.3	CSI-RS based L1-RSRP measurement when DRX is not used
3. Side conditions for mIAB-MT
The side conditions related to the RRM requirements are defined in annex H of TS 38.174 for the legacy IAB-MT classes i.e. local area (LA) IAB-MT and wide area (WA) IAB-MT.
The conditions in terms of SSB Ês/Iot and minimum SSB_RP and CSI-RS Ês/Iot and minimum CSI-RS_RP (for CSI-RS based L1-RSRP) for the mIAB-MT for the following RRM core requirements need to be defined in annex H of TS 38.174:
-	mIAB-MT RRC connection re-establishment requirements to intra-frequency cell.
-	mIAB-MT measurements on intra-frequency cells.
-	SSB based L1-RSRP measurement reporting by mIAB-MT.
· CSI-RS based L1-RSRP measurement reporting by mIAB-MT.
According to the RF session agreement in their WF [2], the LA IAB-MT requirements also apply to mIAB-MT: 
· Add a new section in TS 38.174 to state that requirements for mIAB-MT, unless otherwise stated, follows Local area IAB-MT requirements. 
Therefore, based on the above RF agreements, the conditions for the mIAB-MT can be based on those defined for the local area (LA) IAB-MT. More specifically, the conditions can be defined as follows:
· The mIAB-MT RRC connection re-establishment requirements for intra-frequency cell are applicable down to SSB Ês/Iot = -6 dB. Therefore, the existing conditions for RRC connection re-establishment for intra-frequency cell for LA IAB-MT can be made applicable to mIAB-MT connection re-establishment requirements for intra-frequency cell for all the three IAB classes: 1-H, 1-O and 2-O classes. 
· The mIAB-MT measurements for intra-frequency cells are also applicable down to SSB Ês/Iot = -6 dB. Therefore, the existing conditions for RRC connection re-establishment for intra-frequency cell for LA IAB-MT can also be made applicable to mIAB-MT measurements for intra-frequency cells for all the three IAB classes: 1-H, 1-O and 2-O classes. 
· SSB/CSI-RS based L1-RSRP measurement reporting by mIAB-MT also applicable down to SSB Ês/Iot = -3 dB or CSI-RS Ês/Iot = -3 dB. Therefore, the existing conditions for RRC connection re-establishment for intra-frequency cell for LA IAB-MT can be adapted by increasing the minimum SSB_RP level by 3 dB for all the three IAB classes: 1-H, 1-O and 2-O classes.  
4. Summary
In this paper we have analyzed the RRM performance requirements including RRM test cases and side conditions for mIAB-MT RRM requirements. The main observation and proposals are as follows: 
NCR-MT test case scenarios:
· Proposal 1: The existing test cases defined in annex G.2.1.1.1.2, G.2.3.1 and G.2.3.2 of TS 38.174 for the legacy IAB-MT are made applicable to verify the following RRM core requirements for the mIAB-MT, respectively:
· RRC connection re-establishment for intra-frequency cell (clause 12.1.1.1A)
· Radio Link Monitoring (clause 12.3A.1)
· Link Recovery Procedure (clause 12.3A.2)
· Proposal 2: The new test cases are defined to verify the following RRM core requirements for the mIAB-MT:
· Handover for mIAB-MT (clause 12.1.2A)
· Active TCI state switching delay (clause 12.3A.3)
· NR intra-frequency measurements (clause 12.4A.2)
· L1-RSRP measurements for Reporting (clause 12.4A.3)
· Proposal 3: The new mIAB-MT test cases in FR1 and FR2 in proposal 2 are based on the following existing test cases defined for the UE in annex A of TS 38.133:
· The mIAB-MT handover tests are based on the following UE tests in TS 38.133:
· A.6.3.1.1	Intra-frequency handover from FR1 to FR1; known target cell
· A.6.3.1.2	Intra-frequency handover from FR1 to FR1; unknown target cell
· A.7.3.1.2	Intra-frequency handover from FR2 to FR2; known target cell
· A.7.3.1.3	Inter-frequency handover from FR2 to FR2; unknown target cell
· The mIAB-MT active TCI switch test cases are based on the following UE tests in TS 38.133:
· A.7.5.8.1	MAC-CE based active TCI state switch
· A.7.5.8.2	RRC based active TCI state switch
· The mIAB-MT intra-frequency measurement test cases are based on the following UE tests in TS 38.133:
· A.6.6.1.1	SA event triggered reporting tests without gap under non-DRX
· A.7.6.1.1	SA event triggered reporting test without gap under non-DRX
· The mIAB-MT intra-frequency measurement test cases are based on the following UE tests in TS 38.133:
· A.7.6.3.1	SSB based L1-RSRP measurement when DRX is not used
· A.6.6.4.3	CSI-RS based L1-RSRP measurement when DRX is not used
mIAB-MT side conditions:
· Observation 1: Side conditions in terms of SSB Ês/Iot and minimum SSB_RP and CSI-RS Ês/Iot and minimum CSI-RS_RP (for CSI-RS based L1-RSRP) for the mIAB-MT for the following RRM core requirements need to be defined in annex H of TS 38.174:
-	mIAB-MT RRC connection re-establishment requirements to intra-frequency cell.
-	mIAB-MT measurements on intra-frequency cells.
-	SSB based L1-RSRP measurement reporting by mIAB-MT.
· CSI-RS based L1-RSRP measurement reporting by mIAB-MT.
· Observation 2: According to the RF session agreement the LA IAB-MT requirements also apply to mIAB-MT unless otherwise stated. 
· Observation 3: Applicable SSB Ês/Iot for intra-frequency and inter-frequency RRC connection re-establisment requirements for NCR-MT are -6 dB and -4 dB respectively.
· Observation 4: SSB/CSI-RS based L1-RSRP measurement reporting by mIAB-MT also applicable down to SSB Ês/Iot = -3 dB or CSI-RS Ês/Iot = -3 dB..
· Proposal 4: The existing conditions for RRC connection re-establishment for intra-frequency cell for LA IAB-MT can be made applicable to mIAB-MT connection re-establishment requirements for intra-frequency cell for all the three IAB classes: 1-H, 1-O and 2-O classes. 
· Proposal 5: The existing conditions for RRC connection re-establishment for intra-frequency cell for LA IAB-MT can also be made applicable to mIAB-MT measurements for intra-frequency cells for all the three IAB classes: 1-H, 1-O and 2-O classes. 
· Proposal 6: The existing conditions for RRC connection re-establishment for intra-frequency cell for LA IAB-MT can be adapted by increasing the minimum SSB_RP level by 3 dB for all the three IAB classes: 1-H, 1-O and 2-O classes.  
A draft CR defining side conditions for mIAB-MT RRM requirements is provided in [3].
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