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[bookmark: _Toc116995841]Introduction
Introduction of UE type mobility for the mobile IAB-MT caused addition of new core RRM requirements on top of legacy IAB-MT requirements. Furthermore, there are limited set of features for mobile IAB-node excluding dual connectivity (DC) and carrier aggregation. Lack of DC support means that the deployment is limited to NR only.
In this contribution we discussed the set of needed RRM performance requirements for Rel.18 mobile IAB-MT.

[bookmark: _Toc116995842]Discussion
[bookmark: _Toc116995848]Measurement performance requirements
In the previous releases of IAB (Rel-16, and Rel-17), the importance of measurement accuracy was not that high for the IAB-MT because only static deployments were considered. 
In Rel-18, the scenario assumptions for IAB-MT can be identical to those defined for UE in TS 38.133. Therefore, the basic set of measurement accuracy requirements should be specified for following cases for FR1 and FR2:
· Intra-frequency SS-RSRP accuracy requirements, absolute and relative accuracies
· [bookmark: _Hlk149834842]Intra-frequency CSI-RSRP accuracy requirements, absolute and relative accuracies
· Intra-frequency SS-RSRQ accuracy requirements, absolute accuracy
· [bookmark: _Hlk149834856]Intra-frequency CSI-RSRQ accuracy requirements, absolute accuracy
· Intra-frequency SS-SINR accuracy requirements, absolute accuracy
· Intra-frequency CSI-SINR accuracy requirements, absolute accuracy
· SSB based L1-RSRP accuracy requirements, absolute and relative accuracies
· CSI-RS based L1-RSRP accuracy requirements, absolute and relative accuracies

For the measurements above, conditions defined for UE shall apply for IAB-MT tests.
Proposal 1. RAN4 to introduce intra-frequency and L1-RSRP absolute and relative measurement accuracy requirements for mobile IAB-MT by reusing the corresponding UE requirements from 38.133 as follows: for SS-RSRP/RSRQ/SINR and CSI-RSRP RSRP/RSRQ/SINR, SSB/CSI-RS L1-RSRP in FR1 and FR2-1.
 
NR standalone tests
As it is agreed at the previous RAN4 meetings and also reflected in the Big Draft CR[1], the following mobility-related RRM requirements are introduced for mobile IAB-MT:
· Re-establishment requireemnts
· HO delay in interruption time requirements for FR1 and FR2
· SSB/CSI-RS based radio link monitoring (in-synch/out-of-synch evaluation period)
· SSB/CSI-RS based beam failure detection (BFD)
· SSB/CSI-RS based candidate beam detection (CBD)
· Active TCI state switching delay
· Intrafrequency cell identification measurements (time period for PSS/SS detection, time index detection, measurement period)
· SSB/CSI-RS based L1-RSRP measurements for reporting

Define the following RRC_CONNECTED state mobility tests for mobile IAB-MT by reusing the corresponding UE test from TS 38.133, Clause A.6.3 for FR1 and Clause A.7.3 for FR2-1:
a. Intra-frequency handover from FR1 to FR1 for known and unknown target cell and from FR2-1 to FR2-1 for unknown target cell
b. Intra-frequency RRC Re-establishment in FR1 and FR2-1 with and without serving cell timing
c. 4-step and 2-step RA type contention and non-contention based RA tests for FR1/FR2-1 for NR standalone

Define the following Signalling characteristics tests for IAB-MT by reusing the corresponding UE test from TS 38.133, Clause A.6.5 for FR1 and Clause A.7.5 for FR2-1:
d. Radio Link Monitoring Out-of-sync Test for FR1/FR2 PCell configured with SSB/CSI-RS-based RLM RS in non-DRX mode
e. Radio Link Monitoring In-sync Test for FR1/FR2 PCell configured with SSB/CSI-RS-based RLM RS in non-DRX mode
f. Beam Failure Detection and Link Recovery Test for FR1/FR2 PCell configured with SSB/CSI-RS-based BFD and LR in non-DRX mode
g. Active TCI state switch delay for FR2-1
h. Uplink spatial relation switch delay for FR2-1

Define the following Measurement procedure tests for IAB-MT by reusing the corresponding UE tests from TS 38.133, Clause A.6.6 for FR1 and Clause A.7.6 for FR2-1:
i. Intra-frequency measurements: SA event triggered reporting test without gaps under non-DRX in FR1 and FR2-1
j. SSB/CSI-RS based L1-RSRP measurements when DRX is not used in FR1 and FR2-1
k. L1-SINR measurement for beam reporting when DRX is not used in FR1 and FR2-1
l. CSI-RS based intra-frequency measurements: SA even triggered reporting tests without gap under non-DRX in FR1 and FR2-1

Additionally, Transmit timing requirements are already defined for IAB-MT. Hence, these requirements should be also considered for testing.
Define mobile IAN-MT transmit timing, UE timer accuracy and Timing advance adjustment accuracy tests by reusing the corresponding UE tests from TS 38.133, Clause A.6.4 for FR1 and Clause A.7.4 for FR2-1.


Conclusion
In the paper we summarize and make proposal on Measurement performance requirements and RRM tests that need to be introduced for mobile IAB-MT nodes by reusing the corresponding UE requirements.

The following proposals are made:
1. RAN4 to introduce intra-frequency and L1-RSRP absolute and relative measurement accuracy requirements for mobile IAB-MT by reusing the corresponding UE requirements from 38.133 as follows: for SS-RSRP/RSRQ/SINR and CSI-RSRP RSRP/RSRQ/SINR, SSB/CSI-RS L1-RSRP in FR1 and FR2-1.

Define the following RRC_CONNECTED state mobility tests for mobile IAB-MT by reusing the corresponding UE test from TS 38.133, Clause A.6.3 for FR1 and Clause A.7.3 for FR2-1:
a. Intra-frequency handover from FR1 to FR1 for known and unknown target cell and from FR2-1 to FR2-1 for unknown target cell
b. Intra-frequency RRC Re-establishment in FR1 and FR2-1 with and without serving cell timing
c. 4-step and 2-step RA type contention and non-contention based RA tests for FR1/FR2-1 for NR standalone

Define the following Signalling characteristics tests for IAB-MT by reusing the corresponding UE test from TS 38.133, Clause A.6.5 for FR1 and Clause A.7.5 for FR2-1:
d. Radio Link Monitoring Out-of-sync Test for FR1/FR2 PCell configured with SSB/CSI-RS-based RLM RS in non-DRX mode
e. Radio Link Monitoring In-sync Test for FR1/FR2 PCell configured with SSB/CSI-RS-based RLM RS in non-DRX mode
f. Beam Failure Detection and Link Recovery Test for FR1/FR2 PCell configured with SSB/CSI-RS-based BFD and LR in non-DRX mode
g. Active TCI state switch delay for FR2-1
h. Uplink spatial relation switch delay for FR2-1

Define the following Measurement procedure tests for IAB-MT by reusing the corresponding UE tests from TS 38.133, Clause A.6.6 for FR1 and Clause A.7.6 for FR2-1:
i. Intra-frequency measurements: SA event triggered reporting test without gaps under non-DRX in FR1 and FR2-1
j. SSB/CSI-RS based L1-RSRP measurements when DRX is not used in FR1 and FR2-1
k. L1-SINR measurement for beam reporting when DRX is not used in FR1 and FR2-1
l. CSI-RS based intra-frequency measurements: SA even triggered reporting tests without gap under non-DRX in FR1 and FR2-1

Define mobile IAN-MT transmit timing, UE timer accuracy and Timing advance adjustment accuracy tests by reusing the corresponding UE tests from TS 38.133, Clause A.6.4 for FR1 and Clause A.7.4 for FR2-1.
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