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Introduction
In this paper, we provide our views on some remaining issues of Rel-17 IAB enhancements.
Coexistence between Rel-16 and Rel-17 H/S/NA configurations
It was concluded in RAN1#108-e [1] to further discuss the potential specification impact for conflict resolution, if both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for IAB, but the IAB node “needs” to apply the Rel-16 time domain H/S/NA configuration.
	Conclusion
Defer discussion (contribution driven) about potential specification impact for conflict resolution between parent and child IAB nodes in case the Rel-17 H/S/NA configuration is provided but the IAB node needs to instead operate according to the Rel-16 H/S/NA configuration (based on its implementation as agreed previously in RAN1#107-e) in the slot until RAN#109-e.


The prerequisites of discussing conflict resolution is that both the parent node and child node are aware that the conflict would occur. However, based on current mechanism, parent node cannot be aware of whether the child node is able to operate non-TDM multiplexing mode or not at a given time. The multiplexing mode of IAB at a certain slot depends on its implementation as agreed in RAN1#107-e. For example, with the hardware capability to provide good isolation between backhaul and access, the TX/RX of DU may be transparent to parent node in some resources.
Observation 1: Parent node cannot be aware of the multiplexing mode of child node and dynamic switching between Rel-16 and Rel-17 H/S/NA configurations would lead to misunderstanding on resource configurations between parent and child.
One may argue that parent node can determine the multiplexing mode of its child node based on the multiplexing conditions/parameters reporting and configuration, including mechanisms introduced in Rel-17 on timing/beam/power control. First, there is no such rules or mechanisms agreed that the parent node can infer the multiplexing mode of its child node based on conditions/parameters reporting and configuration. Secondly, even if the multiplexing mode of child node for a given slot can be based on whether configurations provided by parent satisfied the multiplexing conditions/parameters reported by child node, the ambiguity still exists. Since the current mechanism did not enforce how the child/parent node will report and configure conditions/parameters. Taking FDM operation as an example, there are four possible cases:
· Case 1：Multiplexing configuration provided by parent node satisfied with multiplexing condition reported by child node, and thus FDM based operation can be enabled by the child node. 
In Case 1, the reported conditions for multiplexing was “confirmed” by the parent node, the Rel-17 H/S/NA can be applied directly and the potential multiplexing can be enabled by IAB node.
· Case 2：Multiplexing configuration provided by parent node satisfied with multiplexing condition reported by child node, but FDM based operation cannot be enabled by the child node.
In this Case, the child node reports an inappropriate condition and even although parent node provides configurations which satisfied with multiplexing condition reported by child IAB node, FDM is still impossible. In this case, parent node may assume child node is able to operate with FDM and assume the resource in the slot as Rel-17 H/S/NA. But the child node may consider it cannot operate in non-TDM multiplexing mode and apply Rel-16 H/S/NA configurations. 
· Case 3：Multiplexing configurations provided by parent node do not match multiplexing conditions reported by child node, but FDM based operation can be enabled by the child node.
Case 3 is an opposite case of Case 2, where the parent node provides multiplexing configurations do not matched the conditions that child previously reported. However, FDM operation is still possible at the child node based on its capability. In this case, the parent node may assume child node is unable to operate in FDM mode and apply Rel-16 H/S/NA configurations. While the child node may consider it can operate in FDM multiplexing mode and apply Rel-17 H/S/NA configurations.
· Case 4：Multiplexing configuration provided by parent node do not match multiplexing conditions reported by child node, and FDM based operation cannot be enabled by the child node.
Case 4 is also a normal case that child IAB node reports its desired conditions/parameters, while for some reason the parent nodes does not provide corresponding configurations, hence the FDM is not possible at child node.
[image: ]
Figure 1: Actual multiplexing mode at child and parent node’s understanding of child’s mode
Case 2 and Case 3 are similar, as the actual multiplexing capability does not match with the configuration provided by parent node. Hence there may not have common understanding between parent node and child node on multiplexing mode, thus different H/S/NA may be applied by parent and child in a given slot. 
Observation 2: Depending on whether the conditions/parameters reported by child nodes were satisfied by parent node, the common understanding between parent node and child node on multiplexing mode still cannot be achieved.
In Case 4, it seems that both parent node and child node believe the non-TDM mode cannot be enabled. Only in this case, the conflict resolution is needed between Rel-17 and Rel-16 H/S/NA configuration. Figure 2 shows examples on possible situations for both Rel-16 and Rel-17 H/S/NA configuration provided for a given slot. In this example, for Rel-17 H/S/NA resource configuration, some RB sets are configured as “Soft” while the rest of the frequency resources are configured as “Hard”. For situation 1, a Rel-16 “Soft” was configured for this slot, while a “Hard” was configured for this slot for the second situation.
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Figure 2: Examples of coexistence between Rel-16 and Rel-17 H/S/NA in a slot
Considering that an IAB node cannot enable FDM in such slot, the Rel-16 H/S/NA may be adopted at the slot as the fallback. Recalling the definition of DU hard resources, it refers to resources that the IAB DU are always be able to use. By implementation, an IAB DU cell may configure the cell-specific or semi-static signals/resources on the hard resources.
In situation 1, if FDM is not feasible for a slot and Rel-16 H/S/NA is applied, the hard resource in frequency domain may be replaced by soft resource in the slot as configured by Rel-16 H/S/NA. Such fallback may impact DU operation since the cell-specific or semi-static signals/resources may exist on the frequency domain “Hard”. 
In situation 2, it seems that the fallback to Rel-16 H/S/NA resource configuration is feasible, since signals/resources on frequency hard will not be impacted. However, a conflict resolution rule to force IAB node fallback to Rel-16 H/S/NA is not necessary. In case the parent node do not TX/RX on the TDM slot, the sub-band soft resource can be utilized by child node by implementation, i.e. parent node can use DCI 2_5 to indicate the frequency domain soft as available. Hence there is no resource waste.
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Figure 3: An example of issue of applying Rel-16 H/S/NA when FDM is not enabled
Observation 3: If an IAB node applies the Rel-16 time domain H/S/NA configuration when the FDM is not possible, the cell-specific or semi-static signals/resources on the frequency domain “Hard” resources may be impacted if they are configured as soft resources in Rel-16 H/S/NA configuration.
To solve this issue, a simple and straight forward solution is as follows: when 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, IAB node applies the frequency domain H/S/NA in the slot. 
Proposal 1: If both 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 IAB node applies the frequency domain H/S/NA in the slot.
Remaining issue on DL power control
CSI acquisition with DL TX power adjustment
In RAN1#108-e, the following agreement on DL power control was made:
	Agreement
The IAB-MT shall account for the provided DL TX power adjustment (as indicated by the parent-node) in addition to Pc when deriving CSI feedback.


Based on above agreement, the child IAB node will account for the provided DL TX power adjustment when deriving CSI feedback. However, for any CSI report, it is not clear whether child IAB node can explicitly indicate whether DL TX power adjustment has been taken into account for this CSI feedback. Therefore, it is ambiguous for the parent node to understand the received CSI feedback without explicit indication on power assumption for CSI feedback. For example, when parent node receives a CSI feedback with remarkably different CQI/RI/PMI from a previous feedback, there are at least two possible situations: the channel quality is fluctuating; or this CSI feedback is derived based on DL TX power adjustment. 
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Figure 4: The issue of not explicit differentiate the CSI report
Table 1: The issue of misunderstanding on CSI feedback
	Child CSI derivation assumed DL TX power
	Parent node’s understanding
	Use this CSI to schedule TDM or non-TDM slot
	Potential consequence

	Adjusted DL TX power
	Adjusted DL TX power
	Non-TDM
	No problem

	Adjusted DL TX power
	Original DL TX power
	TDM
	Unsuitable MCS, rank
Performance loss

	Original DL TX power
	Adjusted DL TX power
	Non-TDM
	Unsuitable MCS, rank
Performance loss

	Original DL TX power
	Original DL TX power
	TDM
	No problem


If parent node has a wrong understanding on the received CSI feedback, unsuitable MCS/rank may be used for TDM or non-TDM slots. It may cause performance loss due to the misunderstanding on CSI feedback as shown in Table 1. 
In summary, without explicit scheme to differentiate the CSI feedback, parent node may have wrong understanding on the received CSI feedback, thus unsuitable MCS/rank may be used for scheduling. Therefore, we propose to explicit differentiate the DL TX power assumption for deriving the CSI feedback.
Observation 4: For a given CSI report, the gNB should be able to differentiate whether DL TX power adjustment is accounted when deriving the CSI.
The fundamental issue is to differentiate CSI feedback with different DL TX power. Two possible but straightforward solutions may be considered. One option is to separately report the CSI feedback for different cases, thus the CSI feedback can be differentiated by both child and parent node based on reporting resources or reporting ID, e.g. one parameter is introduced to CSI-ResourceConfig or CSI-ReportConfig to indicate whether the CSI report should take into account the DL Tx power adjustment or not. In this case, the existing CSI reporting signalling can be reused. Another solution is to include the CSI feedback for both TDM and SDM/FDM in one reporting instance. This solution provides more flexibility for parent node to make scheduling decisions as channel information for both cases are adopted. 
Proposal 2: To differentiate whether the provided DL TX power adjustment has been accounted when deriving CSI feedback, either use a separate CSI report for the CSI feedback or extend the CSI report to include results for both assumptions.
On the range of DL power adjustment
There was an FFS point followed by the agreement on DL TX power adjustment granularity: 
	Agreement
The desired/provided DL TX power adjustment can be indicated with 5 bits and a 1 dB resolution.
· FFS endpoints of the range



According to the agreement, 5 bits will be used for DL TX power adjustment indication. This means a maximum of 25=32 values can be indicated. In current specification, the offset of PDSCH RE to NZP CSI-RS RE is configured by powerControlOffset in NZP-CSI-RS-Resource in RRC, which the range is [-8, 15] dB. It uses 5 bits (although the candidate values are not fully used) and a 1 dB resolution. Considering in IAB, the main intention for DL TX power adjustment is to decrease the interference power for multiplexing, especially for simultaneously reception between IAB MT and DU. Hence, for the offset under SDM/FDM, more negative values can be allocated to increase the flexibility on DL TX power adjustment. So further to extend the range of negative part as [-15, 8] can provide more flexibility since more values for decreasing DL TX power.
Proposal 3: For the range of DL power adjustment, the following two alternatives can be considered:
· Alt 1: Reuse the range of powerControlOffset in NZP-CSI-RS-Resource as [-8, 15]
· Alt 2: Extend the range of negative part as [-15, 8]

Summary and conclusion
In this contribution, we observe and propose the following:
Observation 1: Parent node cannot be aware of the multiplexing mode of child node and dynamic switching between Rel-16 and Rel-17 H/S/NA configurations would lead to misunderstanding on resource configurations between parent and child.
Observation 2: Depending on whether the conditions/parameters reported by child nodes were satisfied by parent node, the common understanding between parent node and child node on multiplexing mode still cannot be achieved.
Observation 3: If an IAB node applies the Rel-16 time domain H/S/NA configuration when the FDM is not possible, the cell-specific or semi-static signals/resources on the frequency domain “Hard” resources may be impacted if they are configured as soft resources in Rel-16 H/S/NA configuration.
Observation 4: For a given CSI report, the gNB should be able to differentiate whether DL TX power adjustment is accounted when deriving the CSI.

Proposal 1: If both 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 IAB node applies the frequency domain H/S/NA in the slot.
Proposal 2: To differentiate whether the provided DL TX power adjustment has been accounted when deriving CSI feedback, either use a separate CSI report for the CSI feedback or extend the CSI report to include results for both assumptions.
Proposal 3: For the range of DL power adjustment, the following two alternatives can be considered:
· Alt 1: Reuse the range of powerControlOffset in NZP-CSI-RS-Resource as [-8, 15]
· Alt 2: Extend the range of negative part as [-15, 8]
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