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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 simultaneous IAB operation on RRM
The following related to the simultaneous IAB operation was agreed in the last RAN4 WF [1]:
In general simultaneous operation between IAB-MT TX and DU RX or between IAB-MT RX and DU TX is not expected to impact RRM requirements for IAB-MT or DU. RAN4 will continue assessing any possible impact on RRM requirements based on RAN1/2 agreements related to RRM.
RAN4 has not received any further input from RAN1 or RAN2 regarding any specific RRM related impact due to simultaneous operation between IAB-MT TX and DU RX or between IAB-MT RX and DU TX. Furthermore, the discussion in the RF group is related to handling the simultaneous operation of the IAB by means sufficient isolation [2]. This may very well be left for the IAB implementation. Therefore, it can be concluded that so far no RRM impact has been identified due to the simultaneous operation between IAB-MT and DU.
3. Impact of Case 6 timing on RRM
The following related to case 6 was agreed in the last RAN4 WF [1]:
Impact of case 6 timing on RRM requirements can be assessed after RAN1 and RF groups agreements on case 6 timing.

To recap, the Case # 6 timing configuration is related to the simultaneous transmission by IAB-MT and IAB-DU transmitters in the same IAB node. There can be different architectural options for implementing IAB-MT and IAB-DU within an IAB nodeas discussed in RF group [3]. In one example the IAB-MT and IAB-DU are implementing using different hardware. In this case the IAB-MT is synchronized to its parent IAB-DU, while the child IAB-DU can be synchronized to common sync source e.g. GNSS. The child IAB-DU and parent IAB-DU (parent of IAB-MT) are time aligned within time alignment error (± 3 µ). Therefore, IAB-MT and IAB-DU do not have the same timing.  In another example the IAB-MT and IAB-DU are implementing with shared hardware. In this case both IAB-MT and IAB-DU (in the same IAB node) have the same or similar timing. The child IAB-DU and parent IAB-DU (parent of IAB-MT) are time aligned within time alignment error (± 3 µ). Since IAB-MT and IAB-DU have the same timing, therefore the parent IAB-DU needs to be aware of the IAB-MT transmission timing. 

To enable Case # 6 timing in this scenario, RAN1 has been discussing different solutions including signaling and non-signaling based mechanisms. RF group is also discussing the RF architectural aspects and impact on RF requirements for different options of implementing IAB-MT and IAB-DU in the same IAB node. 

In RAN1#106-e meeting in August, the following agreement related to Case # 6 timing was reached:

Agreement
For Case-6 timing at a given IAB-node, the IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx.
· FFS: Need for additional details with reference to support of OTA synchronization (e.g. T_delta)
In RAN1#106bis-e meeting in October, the following further agreement related to Case # 6 timing was reached:
Agreement
RAN1 to downselect in RAN1#107-e one of the following for an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode:
· Alt 1: no change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing.
· Alt 2: in Rel-17 the Rel-16 OTA synchronization specification is updated to support OTA synchronization for an IAB-node operating solely in Case 6 timing during IAB-MT Tx.
· FFS range of T_delta.
NOTE: this is to provide a feasible solution to the RAN1#103-e agreement: “An IAB-node can rely on an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode”
Firstly, the RAN1 agreement means that for Case 6 timing, the OTA timing synchronization is achieved by setting the IAB-MT transmit timing to the IAB-DU downlink timing e.g. by T_delta signaling. 
According to the options identified at RAN1#106bis-e, if alternative #1 is agreed by RAN1 then obviously there is no RAN4 impact. But if alternative #2 is agreed then there is possible change to the T_delta range defined in Rel-16. However, the extension of the T_delta range is related to increasing the number of signaling bits which is mainly RAN2 issue. 
In summary RRM group should wait for further agreements in RAN1 in their November meeting before drawing conclusion on the RRM impact.
4. Impact of CLI for IAB
The following related to CLI for IAB was agreed in the last RAN4 WF [1]:

The impact of CLI on RRM requirements can be assessed after CLI related agreements in RAN1/2.
The RAN1 agreements related to the CLI framework for IAB are shown below:

Agreement 
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns. 
• 	FFS: Support the exchange of IAB-DU H/S/NA resource configuration information among neighbouring IABnodes/IAB-donors for CLI management purposes. 
Agreement
Use the Rel-16 interference management frameworks (e.g. CLI, RIM) to handle IAB interference scenarios, and discuss if any of the following enhancements are needed (not an exhaustive list):
· FFS: extend the information exchange (e.g. the resource configuration, result of CLI measurements, etc.) among different entities (e.g. between parent-child nodes, adjacent IAB nodes, between network and IAB-node, etc.)  
· FFS: required enhancements on CLI measurement accuracy (e.g. via timing adjustment, etc.)
· FFS: required enhancements on CLI measurements (e.g. introducing short-term measurements, multi-beam measurements, etc.)
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) 
 
Based on the RAN1 agreements, firstly the CLI framework for IAB is based on existing Rel-16 CLI solutions for UE. RAN4 has defined RRM requirements for UE CLI measurements (SRS-RSRP and RSSI). However, for IAB RAN4 has concluded in Rel-16 not to specify measurement requirements for IAB-MT related measurements. The main reason is enable sufficient IAB implementation flexibility. 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:
Simultaneous IAB operation:
· Observation 1: No further input received on simultaneous operation between IAB-MT TX and DU RX or between IAB-MT RX and DU TX that would impact RRM.
· Proposal #1: No further RRM impact for IAB-MT or DU due to simultaneous operation between IAB-MT TX and DU RX or between IAB-MT RX and DU TX is identified. 
Case # 6 timing:
· Observation 2: Case # 6 timing configuration is related to the simultaneous transmission by IAB-MT and IAB-DU transmitters in the same IAB node with different implementation.
· Observation 3: According to RAN1 agreement for Case 6 timing, the OTA timing synchronization is achieved by setting the IAB-MT transmit timing to the IAB-DU downlink timing e.g. by T_delta signaling.
· Observation 4: According to RAN1 agreement for Case 6 timing, either existing Rel-16 T_delta signaling will be used or T_delta range may be extended.
· Proposal #2: Wait for further RAN1 agreements related to OTA timing synchronization mechanism for Case # 6 timing before drawing final conclusions on the RRM impact. 
CLI for IAB:
· Observation 5: According to RAN1 agreements, CLI framework for IAB is based on existing Rel-16 CLI solutions for UE.
· Observation 6: RAN4 concluded in Rel-16 not to define RRM requirements for IAB-MT and leave it for implementation.
· Proposal #3: For CLI measurements by IAB-MT, no RRM requirements need to be specified. 


5. References
[1] R4-2115353, WF on eIAB RRM, ZTE.
[2] R4-2118979, RF impact analysis for Simultaneous operation of DU and MT, Ericsson.

