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In the last RAN4 meeting a WF on mobile IAB RRM was approved containing some high-level agreements [1It was also agreed that only the necessary RRM requirements will be specified for the mobile IAB-MT (mIAB-MT) i.e. no impact on the IAB-DU. Several issues were also identified for further analysis and discussion [2].
In this paper, we analyze the identified RRM issues and other RRM requirements relevant to mIAB-MT. 
Analysis of RRM requirements for Mobile IAB-MT
General aspects of RRM requirements
The mobile IAB (mIAB) is a movable node and therefore supports mobility; but the typical deployment scenario is that the mobile IAB-node is mounted on a vehicle [3]. Therefore, unlike a UE, the mIAB does not have battery power limitation. Furthermore, the transceiver of the mIAB-MT is more likely to be active most of the time. Therefore, all the necessary RRM requirements for the mIAB should be defined in non-DRX case since battery power is not an issue for the mIAB-MT. Similary, the relaxed measurements (e.g. relaxed RLM/BFD etc) for mIAB-MT are not relevant and therefore should not be defined for or made applicable to the mIAB-MT.
RRC_CONNECTED state mobility
In the last RAN4 meeting, the following was agreed regarding the RRC_CONNECTED state mobility requirements for mIAB-MT [1]:
· Agreement
· Following requirements should be investigated and specified, if needed:
· [bookmark: _Hlk131753348]RRC_CONNECTED state mobility
· Handover requirements
The vehicle mounted the mIAB can move from one location to another. Therefore, the handover delay should be within an acceptable range. We therefore support handover requirements for the mIAB-MT. However, the requirements should be defined for the basic or classical handover functionality, e.g., intra-frequency handover. RRM requirements for more advance handovers like DAPS, conditional handovers etc are not needed for the mIAB-MT. Furthermore, handover between/across FR1 and FR2 may not be very typical scenario. Also, the existing RRC connection release with redirection procedure can be used for performing cell change across the carriers. Therefore, it is sufficient to define only the intra-frequency handover requirements for the following equivalent cases in TS 38.133:
· Section 6.1.1.2		NR FR1 - NR FR1 Handover
· Section 6.1.1.4		NR FR2- NR FR2 Handover
The mIAB-MT should also be able to re-establish the lost RRC connection to a new/target cell upon radio link failure or other failures (e.g., handover failures) within a stipulated time. This also involves RACH transmission. One option is that the existing RRC connection re-establishment, RACH and RRC connection release with redirection requirements defined for the fixed IAB-MT in section 12.1 of TS 38.174 should also apply for the mIAB-MT. But these requirements are defined assuming low Doppler frequency of the local area IAB. Therefore, another option is that the existing RRC connection re-establishment, RACH and RRC connection release with redirection requirements defined for the UE in TS 38.133 should be made applicable to the mIAB-MT.
Signaling characteristics
In the last RAN4 meeting, the following issue related to the signaling characteristics was identified for the mIAB-MT for further investigation [1]:

· [bookmark: _Hlk131755058]Agreement
· Following requirements should be investigated and specified, if needed:
· [bookmark: _Hlk131753420]Signaling characteristics
· TCI state switching delays
The signaling characteristics according to TS 38.133 also cover following requirements, which can be relevant for the mIAB-MT:
· Section 8.1: Radio link monitoring (RLM)
· Section 8.5: Link recovery procedure (LRP)

The beam characteristics of the serving beam of the mIAB-MT will change over time depending on the mobility profile of the vehicle mounting the mIAB. Therefore, mIAB-MT should regulary monitor the radio link quality of the serving cell/serving beam and perform radio link recovery procedures if the radio link problem is detected, e.g., RLF, beam failure detection (BFD). The mIAB-MT may therefore also need to identify candidate beams which can be used for the beam failure recovery. The active TCI state switching should be performed within an acceptable range due to changing beam characteristics.

In summary the RRM requirements for the following signaling characteristics related procedures should be specified for mIAB-MT:
· Active TCI state switching delay
· Radio link monitoring (RLM)
· Link recovery procedure (LRP)

It needs to be further discussed whether the requirements for the RLM/LRP are based on the corresponding and existing requirements for the local area IAB-MT in TS 38.174 (clause 12.3) or those defined for the UE in TS 38.133 (clauses 8.1 and 8.5).

However, relaxed RLM and BFD requirements defined for the UE are not relevant for the mIAB-MT and therefore they should not be specified for the mIAB-MT.
Measurement procedure
[bookmark: _Hlk131759425][bookmark: _Hlk131757927][bookmark: _Hlk131759158]The following was agreed regarding the RRM requirements related to the measurement procedures [1]. 
· Agreement
· [bookmark: _Hlk131759402]Following requirements should be investigated and specified, if needed:
· Measurement Procedures
· Intra-frequency measurements for L3 mobility
· L1-RSRP measurements for beam management
· FFS on inter-frequency measurements
In our view the the intra-frequency measurement which is needed for the basic mobility should be supported for the mIAB-MT. Furthermore, the intra-frequency measurement requirements should be defined only without gaps since BWP will not likely be used for the mIAB-MT or the BWP if used may be configured over the entire configured channel bandwidth of the mIAB-MT. This means, the reference signals (e.g. SSB) used for the measurements will typically be within the mIAB-MT channel bandwidth and therefore the UE does not need to retune for performing the measurements on the reference signals. However, inter-frequency measurement, which is used for more advance mobility and would require gaps can be downprioritized. 
The L1-RSRP measurements are needed to support beam management/link recovery procedure, since the serving beam characteristics can change over time due to the mIAB mobility.
Active BWP switching 
The main purpose of the active BWP operation is to save battery power which is more critical for the UE. However as stated above the mIAB will be typically mounted on a vehicle and will be powered by the power source of the vehicle. 

Furthermore, the active BWP switching involves complex procedure and causes interruptions degrading the system throught. While considering all these factors, the active BWP switching is unlikely to be used in practice for the mIAB-MT.

Therefore, we do not see any motivation to specify the active BWP switching related requirements for mIAB-MT. We therefore suggest not to define active BWP switching related requirement for the mIAB-MT.
CA related RRM requirements
In the last RAN4 meeting carrier aggregation (CA) related RRM requirements for the mIAB-MT were brought up [2]. There was no consensus. There was similar discussion during Rel-16/Rel-17 specification work for the fixed IAB. It was concluded that the IAB being a network node supported multicarrier framework same as that of the base station. We do not expect anything to change for the mIAB in this respect. At least currently there is no agreement or even discussion in the RF session to introduce any CA type framework for the mIAB-MT [4]. Furthermore, CA related procedures like SCell activation, interruption requirements etc., are for UE power saving and therefore less relevant for the mIAB-MT. Therefore, in our view the CA related requirements (e.g., SCell activation etc) are not relevant for mIAB-MT. We therefore suggest not to define any CA related requirement for the mIAB-MT.
HST related requirements
In the last RAN4 meeting it was suggested that mIAB should also support high speed train (HST) scenario. However, the fundamental question was raised whether the HST scenario is even within the scope of the WID or not [3]. 
· Agreement
· FFS if HST scenario is in the scope of mobile IAB WI scope
Undoubtedly the mIAB WID does not explicitly state that the HST scenario is within the scope of the WI [3]. On the contrary according to the WID the main scenario comprises of the mIAB nodes mounted on vehicles [3]. Therefore, in our view the HST scenario is NOT in the scope of mIAB WI scope. Applicability of the mIAB to the HST will require upscoping of the WID and therefore plenary level agreements. Furthermore, the deployment scenario for the IAB in HST scenario may not be the same as used for the UEs and would require considerable discussion. Therefore, in our view the existing HST in FR1, which are defined for mobile UEs inside the train and in FR2, which are defined for roof-top mounted UE on the train cannot be simply made applicable to the mIAB. 
Summary
The following are the observations and the proposals related to RRM requirements for different aspects/procedures related to the mobile IAB-MT (mIAB-MT):
General aspects of RRM requirements:
· Observation #1: Typically, the mIAB will be mounted on a vehicle.
· Observation #2: Unlike a UE, the mIAB does not have battery power limitation.
· Proposal #1: All necessary RRM requirements identified for mIAB-MT are defined in non-DRX.
· Proposal #2: Do not define any relaxed RRM measurement requirement for mIAB-MT.
Connected state mobility:
· Observation #3: The handover delay for mIAB should be within an acceptable range since the vehicle mounting the mIAB can move from one location to another.
· Observation #4: The inter-frequency handover including across the frequency ranges is not necessary for mIAB-MT, since the RRC connection release with redirection procedure can be used for performing cell change across the carriers.
· Proposal #3: Specify intra-frequency handover requirements for mIAB-MT only for the following equivalent cases in TS 38.133:
· Section 6.1.1.2		NR FR1 - NR FR1 Handover
· Section 6.1.1.4		NR FR2- NR FR2 Handover
· Proposal #4: The requirements for the following procedures are defined for mIAB-MT:
· RRC connection re-establishment, 
· RACH and 
· RRC connection release with redirection
· Proposal #5: The requirements for the procedures in proposal # 4 are defined for mIAB-MT based on one of the following options:
· Option 1: The requirements for the mIAB-MT are based on those defined for the fixed IAB-MT in section 12.1 of TS 38.174.
· Option 2: The requirements for the mIAB-MT are based on those defined for the UE in sections 6.2.1, 6.2.2 and 6.2.3.2.1 in TS 38.133.
Signaling characteristics:
· Observation #5: The beam characteristics of the serving beam of the mIAB-MT will change over time depending on the mobility profile of the vehicle mounting the mIAB. 
· Observation #6: mIAB-MT should regulary monitor the radio link quality of the serving cell/serving beam and perform radio link recovery procedures if the radio link problem is detected. 
· Proposal #6: The requirements for the following signaling characteristics procedures are defined for mIAB-MT:
· Active TCI state switching 
· Radio link monitoring (RLM)
·  Link recovery procedure (LRP)
· Proposal #7: The requirements for the RLM and LRP procedures in proposal # 6 are defined for mIAB-MT based on one of the following options:
· Option 1: The requirements for RLM/LRP for the mIAB-MT are based on those defined for the fixed IAB-MT in section 12.3 of TS 38.174.
· Option 2: The requirements for RLM/LRP for the mIAB-MT are based on those defined for the UE in sections 8.1 and 8.5 in TS 38.133.
· Proposal #7: No relaxed measurements for RLM and BFD are defined for mIAB-MT.
Measurement procedure:
· Observation #7: The intra-frequency measurement will be needed to support the basic mobility without measurement gaps since BWP will not likely be used for the mIAB-MT.
· Observation #8: Due to the varying beam characteristics of the moving mIAB, L1-RSRP measurements will be needed to support beam management/link recovery procedure. 
· Proposal #8: Specify intra-frequency measurement requirements without gaps for the mIAB-MT.
· Proposal #9: Do not specify inter-frequency measurement requirements for the mIAB-MT.
· Proposal #10: Specify L1-RSRP measurement requirements for the mIAB-MT.
BWP switching related requirements:
· Observation #9: Main purpose of the BWP operation is to save battery power which is more critical for the UE.
· Observation #10: The BWP switching involves complex procedure and causes interruptions and is therefore not likely to be used for the mIAB-MT in practice.
· Proposal #11: Do not specify any active BWP switchin related requirements for mIAB-MT.
CA related requirements:
· Observation #11: Legacy/fixed IAB supports the same multicarrier framework same as for the base station.
· Observation #12: mIAB being a network node will also have the same multicarrier framework as for the base station or fixed IAB.
· Proposal #12: Do not specify any CA related requirements for mIAB-MT.
HST scenario:
· Observation #13: The mIAB WID does not explicitly state that the HST scenario is within the scope of the WI. 
· Observation #14: According to the WID the main scenario comprises of the mIAB nodes mounted on vehicles. 
· Observation #15: mIAB to the HST will require upscoping of the WID and therefore plenary level agreements. 
· Observation #16: Deployment scenario for the IAB in HST scenario may not be the same as used for the UEs and would require considerable discussion mIAB to the HST. 
· Proposal #13: HST scenario is NOT within the scope of mIAB WI.
· Proposal #14: Do not specify requirements for mIAB under HST scenario.
References
[1] R4-2303250, WF on Mobile IAB RRM requirements, Qualcomm
[2] R4-2302789, Topic summary for [106][231] NR_mobile_IAB, Qualcomm
[3] RP-222671, Mobile IAB (Integrated Access and Backhaul) for NR, Revised WID (RAN#99).
[4] R4-2302910, WF for Rel-18 mIAB RF requirements impact and co-existence study, Qualcomm
