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[bookmark: _Toc116995841]Introduction
At the previous RAN4#109 meeting the first discussion of mIAB test cases and performance requirements took place.
The outcomes are collected in the WF [1].
The scope of the test cases was mostly defined.
The only open issues left are related to
· Introduction of UL spatial relation switching
· Introduction of test case for RA
We discuss those, and, additionally, indicate that there are some inconsistencies in the exiting Timing requirements for legacy IAB-MTs, mIAB-MTs and existing/agreed TCs.
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TCs for Timing
The following RRM test cases are already defined in TS 38.174 for IAB nodes in the previous Rel-16 and Rel-17:
· 12.1.1.1 SA: RRC Re-establishment
· G.2.1.1.1.x Inter/intra-frequency RRC Re-establishment in FR1/FR2-1 for LA IAB-MT
· 12.2.1 IAB-MT transmit timing
· G.2.2.1.x NR IAB-MT Transmit Timing Test for FR1/FR2-1
· 12.3.1.2 Requirements for SSB based radio link monitoring
· G.2.3.1.x Radio Link Monitoring Out-of-sync/In-sync Test for FR1/FR2-1 PCell configured with SSB-based RLM RS in non-DRX mode
· 12.3.1.3 Requirements for CSI-RS based radio link monitoring
· G.2.3.1.x Radio Link Monitoring Out-of-sync/In-sync Test for FR1/FR2-1 PCell configured with CSI-RS-based RLM RS in non-DRX mode
· 12.3.2.2 Requirements for SSB based beam failure detection
· G.2.3.2.x Beam Failure Detection and Link Recovery Test for FR1/FR2-1 PCell configured with SSB-based BFD and LR
· 12.3.2.3 Requirements for CSI-RS based beam failure detection
· G.2.3.2.x Beam Failure Detection and Link Recovery Test for FR1/FR2-1 PCell configured with CSI-RS-based BFD and LR

The new RRM requirements that we introduced specifically for mIAB nodes in TS 38.174 that override the requirements for static IAB nodes are listed below:
· 12.1.1.1A SA: RRC Re-establishment for mIAB-MT
· 12.3A.1.2 Requirements for SSB based radio link monitoring
· 12.3A.1.3 Requirements for CSI-RS based radio link monitoring
· 12.3A.2.2 Requirements for SSB based beam failure detection
· 12.3A.2.3 Requirements for CSI-RS based beam failure detection
We can observe that all requirements that have existing TCs for legacy IAB-MTs are redefined, except for Timing.
Therefore, timing requirements for mIAB-MTs are kept being the same as for legacy IAB-MTs. However, it is not specifically mentioned in the requirements, and timer accuracy is not defined for mIAB-MTs.
Moreover, IAB-MT Transmit Timing Tests for FR1/FR2-1 are already defined in TS 38.174.

[bookmark: _Toc159257657]mIAB-MT requirements are expected to follow legacy IAB-MT requirements form TS 38.174. Transmit timing test cases are already defined for legacy IAB-MTs.

At RAN4#109 it was agreed to introduce new test cases for Timer accuracy and Timing advance adjustment for mIAB-MTs:
	Transmit timing tests
Agreement:
· Introduce the following tests based on the UE tests in 38.133:
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.



Therefore, assuming that Timer accuracy requirements will be added for mIAB-MTs, we still need to agree that existing legacy IAB-MT test case shall be reused for mIAB-MTs.
[bookmark: _Toc159257658]Legacy NR IAB-MT Transmit Timing Tests for FR1/FR2-1 (Clauses G.2.2.1.1/2 of TS 38.174) shall be applicable and reused for mIAB-MTs.

TCs for UL spatial relation switch
At RAN4#109, the following test cases where agreed for scheduling characteristics but the test case for UL spatial relation switch was left FFS.
	Agreement:
Introduce the following tests based on the UE tests in 38.133 Clause A.6.5 for FR1 and Clause A.7.5 for FR2-1
· Radio Link Monitoring Out-of-sync Test for FR1/FR2 PCell configured with SSB/CSI-RS-based RLM RS in non-DRX mode
· Radio Link Monitoring In-sync Test for FR1/FR2 PCell configured with SSB/CSI-RS-based RLM RS in non-DRX mode
· Beam Failure Detection and Link Recovery Test for FR1/FR2 PCell configured with SSB/CSI-RS-based BFD and LR in non-DRX mode
· FFS Uplink spatial relation switch delay for FR2-1



The issue with this test case is that the corresponding requirement is missing from the Core requirements. We think that this requirement should be added similar to all other relevant signalling characteristic requirements introduces for mIAB-MTs. In this case, the requirement should be tested.
[bookmark: _Toc159257659]Core requirements on Uplink spatial relation switch are missing for IAB-MT but shall be introduced.
[bookmark: _Toc159257660]RAN4 to define MAC-CE based uplink spatial relation switch and RRC based spatial relation switch test cases by reusing UE test cased defined in A.5.5.9.1 and A.5.5.9.1 of TS 38.133.

Test cases for RA
The need for RA-related test cases was left open at RAN4#109:
	Other test cases
Agreement:
FFS: Introduce the following tests based on the UE tests in 38.133
· 4-step and 2-step RA type contention and non-contention based RA tests for FR1/FR2-1 for NR standalone



The corresponding Core requirements are defined for IAB-MTs by direct reuse of UE requirements:
	12.1.1.2 Random access 
The requirements in clause 6.2.2 in TS 38.133 [6] apply for IAB-MT.



2-step RACH was not specifically discussed in the other WGs. 2-step RACH is primarily for SDT but that wouldn’t be relevant for mIAB. Also, as mIAB is normally in CONNECTED, RACH will be used mainly for HO to access the target cell where non-contention based RACH can be used. Additionally, 2-step RA has lower demodulation performance especially when TO values are changing due to mobility what additionally decreases the value of 2-step RACH for mIAB.
[bookmark: _Toc159257661]Define mIAB-MT test cases only for 4-step RA contention based RA for FR1/FR2-1 for NR standalone by reusing corresponding UE test cases from TS 38.133.
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Conclusion
In the paper we analysed existing open issues on the introduction of mIAB-MT performance requirements and tests.
The following Observations and Proposals were made:
Observation 1: mIAB-MT requirements are expected to follow legacy IAB-MT requirements form TS 38.174. Transmit timing test cases are already defined for legacy IAB-MTs.
Proposal 1: Legacy NR IAB-MT Transmit Timing Tests for FR1/FR2-1 (Clauses G.2.2.1.1/2 of TS 38.174) shall be applicable and reused for mIAB-MTs.
Observation 2: Core requirements on Uplink spatial relation switch are missing for IAB-MT but shall be introduced.
Proposal 2: RAN4 to define MAC-CE based uplink spatial relation switch and RRC based spatial relation switch test cases by reusing UE test cased defined in A.5.5.9.1 and A.5.5.9.1 of TS 38.133.
Proposal 3: Define mIAB-MT test cases only for 4-step RA contention based RA for FR1/FR2-1 for NR standalone by reusing corresponding UE test cases from TS 38.133.
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