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1 Introduction

A new work item on “Enhancements to Integrated Access and Backhaul for NR” was approved in RAN#86 [1]. One of main objectives in the work item is to specify enhancements to the resource multiplexing between child and parent links of an IAB node as follows: 
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:

· Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
In this contribution, we discuss remaining issues for Rel-17 eIAB based on agreements in previous RAN1 meetings.

2 Discussion 
IAB node behavior for both FDM H/S/NA configurations and Rel-16 H/S/NA configurations
If both Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided in a slot, the following Working Assumption was made in RAN1#106b-e:
Working Assumption

If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, one of the following is selected:

· Alt. 1: An IAB node applies the frequency domain H/S/NA only if the IAB node is currently operating in a non-TDM multiplexing mode in the slot, otherwise the Rel-16 time domain H/S/NA configuration is applied.
During re-discussing the Working Assumption in RAN1#107-e, the following relevant agreement was additionally made: 

Agreement

Whether or not an IAB node can operate under a given non-TDM multiplexing mode (i.e. multiplexing info in 38.473) is left to IAB implementation in Rel-17


As a result of the re-discussion, the above Working Assumption was not confirmed and then, how to resolve IAB node behavior if both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided still remains open.
In RAN1#109-e, the following Conclusions were made and then according to the first Conclusion, an explicit signaling will not be introduced in Rel-17. In addition, depending on the second Conclusion, further discussion on each alternative is needed:

Conclusion

There is no consensus in RAN1 on the support of optional MAC-CE signaling from child node to parent node to indicate switching between TDM/non-TDM multiplexing mode operation.
Conclusion

If both Rel-16 H/S/NA and Rel-17 H/S/NA are configured for a given resource and the child node is operating in TDM multiplexing mode, consider the following alternatives until RAN1#110:
· Alt. 1: the child node follows the Rel-16 H/S/NA configuration for the resource
· Alt. 2: the child node follows the Rel-17 H/S/NA configuration for the resource
· Alt. 3: A resource configured with Rel-16 H or Rel-16 S with dynamic indication of availability overrides the Rel-17 H/S/NA configuration, otherwise the child node follows the Rel-17 H/S/NA configuration for the resource
· Alt. 4: the child node follows the Rel-16 or Rel-17 H/S/NA based on implicit indication (e.g. Case 6 timing indication) between parent and child node.
 
Our analysis for each alternative is summarized in Table 1: 

Table 1: Analysis for each alternative

	
	Analysis for each alternative

	Alt.2
	- If Alt.2 is supported in case the child node can operate in TDM multiplexing mode, there is a consistent understanding on the applied H/S/NA configuration at the child node among parent node, Donor CU and its neighbor nodes.

- The parent node cannot guarantee whether or not NA RB set(s) for the child MT can be utilized because it is up to the child node implementation whether H RB set(s) for the child DU is used or NA RB set(s) for the child MT is used. On the other hand, even if H RB set(s) for the child DU is prioritized over NA RB set(s) for the child MT by the child node implementation, the parent node may address the issue by the parent node implementation when the child MT cannot operate something on the NR RB set(s).

	Alt.3
	- If Alt.3 is supported in case the child node can operate in TDM multiplexing mode, there is no consistent understanding on the applied H/S/NA configuration at the child node among parent node, Donor CU and its neighbor nodes because whether or not the child node operates in TDM multiplexing mode is up to the child node implementation and then Donor CU and other neighbor nodes don’t know whether the resource being currently used by the child node is Rel-16 H/Rel-16 S or the Rel-17 H/S/NA.

	Alt.4
	- If Alt.4 is supported in case the child node can operate in TDM multiplexing mode, there is a same understanding on the applied H/S/NA configuration between the child node and the parent node but Donor CU and its neighbor nodes don’t have the understanding.
- It is not possible to configure Case#6 timing for SDM operation without overriding Rel-16 H/S/NA configuration.


Given the analysis in the Table 1, each alternative has pros. and cons. and in our view, it is preferred to support the second alternative taking into account minimum impacts on specification and IAB operations.
Proposal 1: If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, the child node follows the Rel-17 frequency domain H/S/NA configuration for the resource.
Range of DL Tx power adjustment
In RAN1#109-e, RAN1 decided to wait reply LS from RAN4 to R1-2202877 before finalizing the numerical value of the endpoints for the range of the DL Tx power adjustment. Finally, RAN4 sent the reply LS to RAN1 in R1-2205710 that “for the range of DL TX adjustment (at the parent-node), there is no additional consideration from RAN4 perspective beside what has already been replied in previous RAN4 LS R4-2203020 as RAN4 has no requirements for DL power control for average power”. As discussed in previous RAN1 meetings, in principle, it is possible to use the same range of values as the RRC parameter powerControlOffset that indicates the power offset between PDSCH and NZP CSI-RS in current specification which does not bring further impacts on current RAN4 requirements. Therefore, it is proposed to support [-8, 15] for the range of DL Tx power adjustment.
Proposal 2: [-8, 15] is supported for the range of DL Tx power adjustment.
RB set configuration for IAB
In a LS [2] to RAN1, RAN3 asked RAN1 to clarify the following questions:
1.
Whether the RB set needs to be configurable to the IAB-donor-DU.

2.
Whether the current F1AP signalling about RB set size is clear enough. If not, which kind of clarification should be added?

For the first question, the IAB donor DU does not have MT and then, basically there is no need to configure the RB set configuration given a main motivation for the RB set configuration is for multiplexing between IAB MT and IAB DU in a same IAB node. Therefore, it is suggested to inform RAN3 that the RB set don’t need to be configurable to the IAB-donor-DU.

For the second question, the current F1AP signaling about RB set size quoted in the LS is clear enough given values, i.e., N = {2, 4, 8, 16, 32, 64} according to relevant RAN1 agreements in the below are well captured. 
Agreement (RAN1#105-e)
The minimum resource size for configuring the frequency domain granularity is a set of N RBs:

· Candidate values for N: {4, 8, 16, other values TBD}

· N is at least the # PRBs that are corresponding to the MT’s # PRBs of an RBG).

· FFS: Scaling or configuration of N based on system BW or size of IAB-MT BWP

 
Agreement (RAN1#106-e)
N is a configured number of PRBs, where the CU configures N

· N = {2, 4, 8, 16, 32, 64}

· FFS: Value(s) of N in case of multiple configured BWPs at the IAB-MT

· This agreement does not revert any existing RAN1 agreement 

Agreement (RAN1#106b-e)
A single value for the RB set size, N, is configured for a given IAB-DU cell’s Rel-17 frequency domain H/S/NA configuration

Therefore, it is suggested to inform RAN3 that the current F1AP signalling about RB set size is clear enough in RAN1 perspective. The draft reply LS is provided in [3]
Proposal 3: Inform RAN3 that the RB set don’t need to be configurable to the IAB-donor-DU and the current F1AP signalling about RB set size is clear enough in RAN1 perspective.
3 Conclusions 

This contribution discusses remaining issues for Rel-17 eIAB and then proposes the following depending on the discussion:
Proposal 1: If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, the child node follows the Rel-17 frequency domain H/S/NA configuration for the resource.

Proposal 2: [-8, 15] is supported for the range of DL Tx power adjustment.
Proposal 3: Inform RAN3 that the RB set don’t need to be configurable to the IAB-donor-DU and the current F1AP signalling about RB set size is clear enough in RAN1 perspective.
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