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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN4 meeting a WF on RRM requirements for IAB enhancement was approved [1]. 
In this paper we analyze the open issues identified in the WF for further analysis. 
2. Impact of timing related procedures on RRM
The following related to case 6 was agreed in the last RAN4 WF [1]:
· Option 1: Wait for further RAN1 agreements related to OTA timing synchronization mechanism for Case # 6 timing before drawing final conclusions on the RRM impact.
· Option 2: Reflect the difference between Case#1 and Case#6 timing in TS 38.174.
RAN1 has finalized the procedures for Case 1, Case 6 and Case 7 timings. According to the approved RAN1 IAB CR the timing related procedures defined in TS 38.213 v17.0.0 are quoted below [2]:
· If the indicated IAB-MT transmission timing mode in a slot is set to ‘Case1’, the IAB-MT transmission time is determined as for a "UE" in clause 4.2.
· If the indicated IAB-MT transmission timing mode in a slot is set to ‘Case6’, the IAB-node sets the IAB-MT transmission time to the transmission time of the IAB-DU.
· If the indicated IAB-MT transmission timing mode in a slot is set to ‘Case7’, the IAB-MT is provided a timing advance offset value  for a serving cell by Case7 Timing Offset MAC CE [11, TS 38.321]. The IAB-MT determines its uplink transmission timing as  where  and  are obtained as for a "UE" in clause 4.2 and  where  is provided by the Absolute Time Offset MAC CE [11, TS 38.321]. 
The Case 1 timing is based on the existing timing advance mechanism specified for the UE in clause 4.2, TS 38.213. For Case 1 timing, the timing advance step size accuracy requirements aready exist in clause 12.2.3, TS 38.174.
For Case 6 timing, the agreement is that the transmission timing of the IAB-MT is set to the transmission timing of the IAB-DU in the same IAB-node. Depending on the IAB internal architecture and due to RF impairment, there may be some relative error between the transmission timings of the IAB-MT and IAB-DU [3]. This being related to internal IAB RF architecture is beyond the scope of RRM. At least no RRM requirement is needed for Case # 6 timing.
The Case 7 timing is fundamentally based on the existing timing advance mechanism specified for the UE in clause 4.2, TS 38.213. The main difference is that in Case 7, the IAB-MT determines its uplink transmission timing as  instead of  as in Case 1 timing. The obvious difference is that of the additional timing component, , which is the function MAC-CE configurable factor  scales with the SCS.  is analoguous to or comparable to NTA. NTA can be absolute for RACH or aggregated value for sunsequent changes by TA command.  is signalled in an absolute manner. However, the incremental/absolute changes result in the same functionality and performance. Nevertheless, the parent IAB is under full control of both parameters. Therefore, no additional requirements are needed for Case 7 timing.
3. Impact of CLI for IAB
The following related to CLI for IAB was agreed in the last RAN4 WF [1]:
· Option 1:  RAN4 needs to define CLI measurement requirements subjecting to RAN1/2 design on mechanisms for assisting simultaneous operations.
· Option 2: For CLI measurements by IAB-MT, no RRM requirements need to be specified.
According to the approved RAN1 IAB CR there is no new IAB specific procedure for CLI measurements [2]. 
According to the previous RAN1 agreement related to CLI, there is impact on RAN2/RAN3 signaling:
Agreement 
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns.  
Agreement
Support the exchange of semi-static Rel-16 IAB-DU H/S/NA resource configuration information and Rel-17 frequency domain IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donor
Agreement 
For the support of DU-to-DU measurement and report: 
· For DU-to-DU CLI measurement: o 	Option 1.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques) 
· For DU-to-DU CLI report: o 	Option 2.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques) 
RAN2/RAN3 signaling to support CLI measurements will fundamentally be based on the existing Rel-16 CLI solutions for UE. RAN4 has defined RRM requirements for UE CLI measurements (SRS-RSRP and RSSI). As analzed in our previous contribution that for IAB, RAN4 concluded in Rel-16 not to specify measurement requirements for IAB-MT related measurements. The main reason is that the specification of CLI requirements will limit the IAB implementation flexibility. Unlike, the UE, which moves around, the IAB is fixed node. The need for CLI requirements will depend on the actual deployment scenario. Therefore, in our view the same conclusion should apply for CLI based measurements for IAB-MT.
2. Summary
The following are the observations and proposals based on the analysis provided in this paper:
Case 1 and 7 timings:
· Observation 1: RAN1 has specified procedures for Case #1, Case # 6 and Case #7 timings for IAB-MT transmission timing in TS 38.213 v17.0.0.
· Observation 2: Case #1 timing for IAB-MT transmission timing is based on the existing UE timing advance mechanism as specified in clause 4.2, TS 38.213.
· Observation 3: Case #7 timing for IAB-MT transmission timing is also fundamentally based on the existing UE timing advance mechanism as specified in clause 4.2, TS 38.213, except an additional configurable offset ().
· Observation 4: Timing advance step size accuracy requirements aready exist in clause 12.2.3, TS 38.174.
· Proposal #1: The existing timing advance step size accuracy requirements in clause 12.2.3, TS 38.174, are applicable for Case #1 and Case # 7 timings. 
· Proposal #2: No new RRM requirements are needed for Case #1 and Case # 7 timing procedures. 
Case 6 timing:
· Observation 5: According to Case # 6 timing procedure, the transmission timing of the IAB-MT is set to the transmission timing of the IAB-DU in the same IAB-node
· Observation 6: Any relative timing error between the transmission timings of IAB-MT and IAB-DU in the same IAB node depends on IAB internal architecture and depends on RF impairements inside the IAB. These issues are outside the scope of RRM.
· Proposal #3: No RRM requirements are needed for Case # 6 timing procedure. 
CLI for IAB:
· Observation 7: According to RAN1 approved IAB CR, there is no new IAB specific CLI procedure for IAB is based on existing Rel-16 CLI solutions for UE.
· Observation 8: It is expected that RAN2/RAN3 signaling for CLI for IAB will be based on the existing Rel-16 CLI solutions for UE.
· Observation 9: Unlike, the UE, which moves around, the IAB is fixed node. Therefore, the need for CLI requirements (if CLI is needed) will depend on the actual deployment scenario.
· Observation 10: RAN4 concluded in Rel-16 not to define RRM measurement requirements for IAB-MT to prevent any implementation limitation.
· Proposal #4: For CLI measurements by IAB-MT, no RRM requirements need to be specified. 
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