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Introduction
The Rel-18 enhancements for integrated access and backhaul include the introduction of a mobile IAB as agreed in [1]. The RRM requirements for mobile IAB were discussed in previous meetings, the WF with further details on the requirements to be introduced was agreed in [2]. In this paper we analyze more details about the RRM requirements based on [2].
Discussion
High level agreements on the RRM requirements to be introduced for the mobile IAB were agreed in [2]. Below we discuss more details about these requirements.
Handover requirements 
In [2] it was agreed that only intra-frequency HO requirements will be introduced. The HO procedure for the mobile IAB is the same as that for a UE, hence, the UE requirements from TS 38.133 clauses 6.1.1.2 and 6.1.1.4 should be taken as baseline. The requirements should be adapted by only copying the relevant requirements (only for intra-frequency). For FR2, the scaling factors related to beam sweeping (e.g. 8) should be kept. Even though there is no spherical coverage requirement for the mobile IAB, it is expected that it will perform search and measurement by using different beams, similarly to a UE.
Proposal 1: Reuse the UE intra-frequency HO requirements from TS 38.133 clauses 6.1.1.2 and 6.1.1.4.
RRC re-establishment requirements
The UE requirements defined in TS 38.133 clause 6.2.1 should be adapted and reused. It should be further discussed whether inter-frequency requirements should also be introduced or not. Since most of the mobility requirements will only be defined for the intra-frequency case, it would be useful to have at least one set of fallback requirements which apply for the inter-frequency case also.
Proposal 2: Re-use the UE RRC re-establishment requirements in TS 38.133 clause 6.2.1 for the mobile IAB. 
Proposal 3: Also introduce inter-frequency re-establishment requirement (re-use existing UE requirements) as fallback case for inter-frequency mobility.
TCI state switch delay 
The mobile IAB will have to switch TCI states similarly to a UE. The UE requirements defined in TS 38.133 Clause 8.10 should be reused. For FR2, the same requirements could be kept based on a similar reasoning as for the HO requirements.
Proposal 4: The UE requirements for the active TCI state switching delay from TS 38.133 Clause 8.10 should be reused.
RLM Requirements 
Based on the agreements in [2], the UE RLM requirements defined in TS 38.133 Clause 8.1 should be taken as baseline. UE requirements are also defined for different DRX cycles, however, since it was agreed that only non-DRX requirements will be defined for the mobile IAB, the requirements for different DRX cycle length and transitions (Clause 8.1.4) can be discarded. The UE RLM requirements also cover the case when measurement gaps are configured and the gaps collide with the RLM-RS evaluation occasions. Considering that the measurement gaps will not be configured often to a mobile IAB, all these requirements could also be discarded. A simple sentence mentioning that the RLM period will be longer if measurement gaps are configured can be included in the specs for consistency.
Proposal 5: UE RLM requirements from TS 38.133 Clause 8.1 shall be adapted and reused as follows:
· Discard requirements related to DRX: requirements depending on DRX cycle length, requirement at transitions
· Discard requirements related to measurement gaps and collisions between RLM-RS and measurement gaps
· Discard scheduling availability requirements related to FR1-FR2 inter-band CA and NR-DC (clause 8.1.7.4)
Link recovery procedures
Inline with other requirements discussed above, the UE link recover procedures defined in TS 38.133 Clause 8.5 should be reused with some amendments. The DRX related requirements and requirements with measurement gaps can be discarded. Requirements related to deactivated PSCells/SCells can also be discarded.
Proposal 6: UE link recovery procedures requirements from TS 38.133 Clause 8.5 shall be reused and adapted as follows:
· Discard requirements related to DRX
· Discard requirements related to measurement gaps
· Discard requirements related to deactivated PSCells/SCells, inter-band CA, FR2-2, etc 
L1-RSRP measurements
L1-RSRP measurement requirements shall be based on the UE requirements defined in TS 38.133 Clause 9.5. Similarly to the other requirements, the scaling factor related to beam sweeping should be kept while requirements related to measurement gaps (gap sharing) or inter-frequency/inter-RAT measurements. 
Proposal 7: UE L1-RSR measurement requirements shall be based on the UE requirements defined in TS 38.133 Clause 9.5 and adapted as follows:
· Keep the beam sweeping factors 
· Discard requirements related to DRX
· Discard requirements related to measurement gaps(gap sharing) and interf-frequency/inter-RAT measurements
L3 Measurements
In [2] it was agreed to introduce requirements only for SSB based intra-frequency L3 measurements without gaps. Based on this agreement, the requirements for intra-frequency measurements defined in TS 38.133 Clause 9.2 should be reused with some amendments.
Proposal 8: UE intra-frequency measurement requirements defined in TS 38.133 Clause 9.2 should be reused the L3 measurement requirements with the following amendments:
· Discard the DRX requirements
· Discard the requirements for SFTD and measurements with gaps. 
The UE requirements also contain a general clause, part of this with the measurement capabilities and capabilities for support of even triggering are also needed.
RACH and connection release with redirection
In previous meetings it was agreed to introduce Random access requirements for the 4 step RACH procedure. The requirements for this procedure should also be copied from the UE requirements defined in TS 38.133 Clause 6.2.2.2. 
Proposal 9: UE requirements for 4 step rand access procedure defined in TS 38.133 Clause 6.2.2.2 should be reused for the mobile IAB.
The requirements for connection release with redirection were left FFS, our view is that these requirements are not needed as this procedure is unlikely to be used for mobile IABs.
Proposal 10: Do not introduce requirements for the RRC release with redirection.
CA related requirements 
Introduction of CA related requirements was left FFS in previous meetings. Even if the mobile IAB supports CA, SCells would most likely be added and activated when the device establishes the connection and be kept in this state for the duration of the data call. Frequent activation/deactivation or change of CCs is unlikely for these devices. Based on these considerations, the CA requirements would not be needed since they would not have any impact on the system.
However, during the HO procedure, the SCells will be released and then re-added and activated at the target cell. Hence, these procedures will happen relatively often as the mobile IABs move inside the network. In order to have a complete picture of the HO delays, it would be useful to introduce the requirements for direct SCell activation at SCell addition and direct SCell activation at Handover. 
Proposal 11: Introduce  requirements for the direct SCell activation at SCell addition and direct SCell activation at handover based on the UE requirements defined in TS 38.133 Clause 8.3.4 and 8.3.5.
Requirements for HST
The HST scenario(especially for FR1) is not ruled out by the current WI(it is also not explicitly included). Considering that HST requirements would anyway be optional, it is desirable to already enable this use case since there is no burden on mobile IABs that would not be designed for this deployment scenario.
Proposal 12: Introduce HST requirements as optional such that this use case is also enabled.
If this proposal cannot be agreed, optional support for HST should be kept FFS pending plenary discussion on this use case. This can be discussed in RAN#100 and it would not have any impact on the WI schedule.
Conclusion
In this paper we presented a more detailed analysis of the RRM requirements to be defined for the mobile IAB. We propose the following:
Proposal 1: Reuse the UE intra-frequency HO requirements from TS 38.133 clauses 6.1.1.2 and 6.1.1.4.
Proposal 2: Re-use the UE RRC re-establishment requirements in TS 38.133 clause 6.2.1 for the mobile IAB. 
Proposal 3: Also introduce inter-frequency re-establishment requirement (re-use existing UE requirements) as fallback case for inter-frequency mobility.
Proposal 4: The UE requirements for the active TCI state switching delay from TS 38.133 Clause 8.10 should be reused.
Proposal 5: UE RLM requirements from TS 38.133 Clause 8.1 shall be adapted and reused as follows:
· Discard requirements related to DRX: requirements depending on DRX cycle length, requirement at transitions
· Discard requirements related to measurement gaps and collisions between RLM-RS and measurement gaps
· Discard scheduling availability requirements related to FR1-FR2 inter-band CA and NR-DC (clause 8.1.7.4)
Proposal 6: UE link recovery procedures requirements from TS 38.133 Clause 8.5 shall be reused and adapted as follows:
· Discard requirements related to DRX
· Discard requirements related to measurement gaps
Discard requirements related to deactivated PSCells/SCells, inter-band CA, FR2-2, etc
Proposal 7: UE L1-RSR measurement requirements shall be based on the UE requirements defined in TS 38.133 Clause 9.5 and adapted as follows:
· Keep the beam sweeping factors 
· Discard requirements related to DRX
· Discard requirements related to measurement gaps(gap sharing) and interf-frequency/inter-RAT measurements
Proposal 8: UE intra-frequency measurement requirements defined in TS 38.133 Clause 9.2 should be reused the L3 measurement requirements with the following amendments:
· Discard the DRX requirements
· Discard the requirements for SFTD and measurements with gaps. 
For all the requirements in which the requirements with gaps are discarded, a simple sentence stating that delays will longer if measurement gaps are configured can be included in the specs for consistency.
Proposal 9: UE requirements for 4 step rand access procedure defined in TS 38.133 Clause 6.2.2.2 should be reused for the mobile IAB.
Proposal 10: Do not introduce requirements for the RRC release with redirection.
Proposal 11: Introduce  requirements for the direct SCell activation at SCell addition and direct SCell activation at handover based on the UE requirements defined in TS 38.133 Clause 8.3.4 and 8.3.5.
Proposal 12: Introduce HST requirements as optional such that this use case is also enabled.
If this proposal cannot be agreed, optional support for HST should be kept FFS pending plenary discussion on this use case. This can be discussed in RAN#100 and it would not have any impact on the WI schedule.
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