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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The following IAB-MT core requirements are definef for certain side conditions: SSB Ês/Iot and minimum SSB_RP.
· IAB MT Re-establishment delay requirement (section 12.1.1.1.2.1)
· RRC connection release with redirection to NR (section 12.1.1.3.2.1)
Currently the side conditions in the above core requirements are referred to the UE side conditions in the annex B of TS 38.133. However, side conditions specific to IAB-MT are needed in TS 38.174. This is analyzed in this contribution.
2. Side conditions for IAB-MT
There are two main side conditions for which the requirements apply: SSB Ês/Iot and minimum SSB_RP
2.1. SSB Ês/Iot
The SSB Ês/Iot side conditions for RRC re-establisment and RRC connection release with redirection requirements for IAB-MT are shown in table 1. They are the same as used for the same UE procedures. The side conditions are applicable for both local area and wide area IAB-MT classes and also for all IAB types (1-H, 1-O and 2-O).
Table 1: Applicable SSB Ês/Iot for RRC re-establisment and RRC release requirements for IAB-MT
	Section
	Requirements
	SSB Ês/Iot (dB)

	12.1.1.1.2.1
	RRC connection re-establishment to NR intra-frequency cell
	-6 

	12.1.1.1.2.1
	RRC connection re-establishment to NR inter-frequency cell
	-4

	12.1.1.3.2.1
	RRC connection release with redirection to NR
	-4



2.2. Minimum SSB_RP
The minimum SSB_RP is derived from the reference sensitivity (REFSENS). This also applied for IAB-MT. However, the principe for specifying the REFSENS for IAB-MT is fundamentally different than that used for the UE REFSENS. The IAB-MT REFSENS has following characteristics which are different than those related to the UE REFSENS:
· IAB-MT REFSENS depends on IAB type: different for 1-H, 1-O and 2-O
· IAB-MT REFSENS depends on IAB-MT class: different for LA and WA classes
· IAB-MT REFSENS does not depend on the frequency band
· IAB-MT REFSENS for IAB types 1-O and 2-O (OTA REFSENS) include a declarable parameters (ΔOTAREFSENS) which is the difference between conducted reference sensitivity and OTA REFSENS and include the antenna gain for different directions.
However, REFSENS for both UE and IAB-MT depend on channel bandwidth.
Based on the above analysis the SSB_RP side conditions based on the UE RRM in 38.133 cannot be reused for IAB-MT. We therefore need to define SSB_RP side conditions for IAB-MT based on the IAB-MT REFSENS and associated principle. 
The IAB-MT REFSENS is derived to achieve throughput ≥ 95% of the maximum throughput of the reference measurement channel assuming certain SNR over certain channel bandwidth. However, the minimum SSB_RP is expressed on per SCS basis and is defined for certain SSB Ês/Iot. The IAB-MT minimum SSB_RP can therefore be derived from the IAB-MT REFSENS as described below:
2.2.1. Minimum SSB_RP for IAB type 1-H
For IAB type 1-H, the minimum SSB_RP can be expressed by the following expression:
· Minimum SSB_RP = PREFSENS -10*Log10(NPRB *12) – SNRP_REFSENS + SSB Ês/Iot
Where:
· PREFSENS is the received sensitivity power level for certain channel bandwidth for WA IAB-MT class and LA IAB-MT class defined in Table 7.2.2.2-1, TS 38.174 and Table 7.2.2.2-2, TS 38.174 respectively.
· NPRB is the number of PRBs in a channel bandwith for the corresponding PREFSENS. NPRB for different channel BW is defined in section 5.3.2, TS 38.174.
· SNRP_REFSENS  is the SNR for which the PREFSENS requirements are derived. SNRP_REFSENS =- 1 dB according to section 8.2.2 (IAB-MT Reference sensitivity), TR 38.809.
· SSB Ês/Iot is -4 dB or -6 dB depending on the RRM requirement.
According to Tables 7.2.2.2-1 and 7.2.2.2-2 in TS 38.174, the same REFSENS value is applicabe for multiple bandwidths e.g. -102 dBm for 10 and 15 MHz for WA IAB-MT class. Therefore, it is more suitable to define the minimum SSB_RP as function of PREFSENS and NPRB. Furthermore, minimum SSB_RP for 1-H IAB type is valid only for SCS of 30 kHz. Based on the above methodology the minimum SSB_RP for IAB type 1-H is shown in table 2.
Table 2: Minimum SSB_RP for IAB type 1-H
	Section
	Requirements
	Minimum SSB_RP [dBm]

	12.1.1.1.2.1
	RRC connection re-establishment to NR intra-frequency cell
	PREFSENS -10*Log10(NPRB *12) - 5

	12.1.1.1.2.1
	RRC connection re-establishment to NR inter-frequency cell
	PREFSENS -10*Log10(NPRB *12) - 3

	12.1.1.3.2.1
	RRC connection release with redirection to NR
	PREFSENS -10*Log10(NPRB *12) - 3


2.2.2. Minimum SSB_RP for IAB type 1-O
The methodology to derive minimum SSB_RP for IAB type 1-O is similar to that used for IAB type 1-H except that in 1-O the REFSENS is expressed by Equivalent Isotropic Sensitivity (EISREFSENS)
the minimum SSB_RP can be expressed by the following expression:
· Minimum SSB_RP = EISREFSENS -10*Log10(NPRB *12) – SNREIS_REFSENS + SSB Ês/Iot
Where:
· EISREFSENS is the EIS sensitivity value for certain channel bamdwidth for WA IAB-MT class and LA IAB-MT class defined in Table 10.3.3.2-1, TS 38.174 and Table 10.3.3.2-2, TS 38.174 respectively.
· NPRB is the number of PRBs in a channel bandwith for the corresponding EISREFSENS. NPRB for different channel BW is defined in section 5.3.2, TS 38.174.
· SNREIS_REFSENS  is the SNR for which the EISREFSENS requirements are derived. SNREIS_REFSENS =- 1 dB according to section 10.3.2 (IAB-MT OTA Reference sensitivity), TR 38.809.
· SSB Ês/Iot is -4 dB or -6 dB depending on the RRM requirement.
According to Tables 10.3.3.2-1 and 10.3.3.2-2, TS 38.174, the same REFSENS value is applicabe for multiple bandwidths e.g. (-102- ΔOTAREFSENS) dBm for 10 and 15 MHz for WA IAB-MT class. Therefore, it is more suitable to define the minimum SSB_RP as function of EISREFSENS and NPRB. Furthermore, minimum SSB_RP for IAB type 1-O is valid only for SCS of 30 kHz. Based on the above methodology the minimum SSB_RP for IAB type 1-O is shown in table 3.
Table 3: Minimum SSB_RP for IAB type 1-O
	Section
	Requirements
	Minimum SSB_RP [dBm]

	12.1.1.1.2.1
	RRC connection re-establishment to NR intra-frequency cell
	EISREFSENS -10*Log10(NPRB *12) - 5

	12.1.1.1.2.1
	RRC connection re-establishment to NR inter-frequency cell
	EISREFSENS -10*Log10(NPRB *12) - 3

	12.1.1.3.2.1
	RRC connection release with redirection to NR
	EISREFSENS -10*Log10(NPRB *12) - 3


2.2.3. Minimum SSB_RP for IAB type 2-O
The methodology to derive minimum SSB_RP for IAB type 2-O is similar to that used for IAB type 1-O and can be broadly expressed by the same expression as below: 
the minimum SSB_RP can be expressed by the following expression:
· Minimum SSB_RP = EISREFSENS -10*Log10(NPRB *12) – SNREIS_REFSENS + SSB Ês/Iot
Where:
· EISREFSENS is the EIS sensitivity value for certain channel bamdwidth for WA IAB-MT class and LA IAB-MT class defined in Table 10.3.3.3-1.
· NPRB is the number of PRBs in a channel bandwith for the corresponding EISREFSENS. NPRB for different channel BW is defined in section 5.3.2, TS 38.174.
· SNREIS_REFSENS  is the SNR for which the EISREFSENS requirements are derived. SNREIS_REFSENS =- 1 dB according to section 10.3.2 (IAB-MT OTA Reference sensitivity), TR 38.809.
· SSB Ês/Iot is -4 dB or -6 dB depending on the RRM requirement.
The minimum SSB_RP for IAB type 2-O is valid only for SCS of 120 kHz and associated channel BWs (50, 100, 200 and 400 MHz). Based on the above methodology the minimum SSB_RP for IAB type 2-O is shown in table 4.
Table 4: Minimum SSB_RP for IAB type 2-O
	Section
	Requirements
	Minimum SSB_RP [dBm]

	12.1.1.1.2.1
	RRC connection re-establishment to NR intra-frequency cell
	EISREFSENS -10*Log10(NPRB *12) - 5

	12.1.1.1.2.1
	RRC connection re-establishment to NR inter-frequency cell
	EISREFSENS -10*Log10(NPRB *12) - 3

	12.1.1.3.2.1
	RRC connection release with redirection to NR
	EISREFSENS -10*Log10(NPRB *12) - 3



2. Summary
In this paper we have analyzed the side conditions for IAB-MT RRM requirements. The main observation and proposals are as follows: 
· Observation 1: Minimum SSB_RP is derived from the reference sensitivity (REFSENS). 
· Observation 2: Current minimum SSB_RP for IAB-MT RRM requirement refers to the UE minimum SSB_RP in TS 38.133. 
· Observation 3: IAB-MT REFSENS differs with UE REFSENS in the following aspects:
· IAB-MT REFSENS depends on IAB type: different for 1-H, 1-O and 2-O
· IAB-MT REFSENS depends on IAB-MT class: different for LA and WA classes
· IAB-MT REFSENS does not depend on the frequency band
· IAB-MT REFSENS for IAB types 1-O and 2-O (OTA REFSENS) include a declarable parameters (ΔOTAREFSENS) which is the difference between conducted reference sensitivity and OTA REFSENS and include the antenna gain for different directions.
· Proposal 1: Minimum SSB_RP for IAB-MT RRM requirement is derived from the reference sensitivity (REFSENS) defined for LA and WA IAB-MT classes and for all IAB types (1-H, 1-O and 2-O). 
[bookmark: _Hlk23953093]CR to 38.174 on defining the side conditions for IAB-MT RRM requirements is provided in [1].
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