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1. Introduction
[bookmark: _Hlk32401284][bookmark: _Hlk24102609]In the RAN3#111-e meeting, RAN3 discussed the interpretation of the following RAN1 agreements:
· From RAN1#98: “The H/S/NA attributes for the per-cell DU resource configuration should take into account the associated MT carrier frequency(ies)”
· From RAN1#98bis: “H/S/NA attributes for the per-cell DU resource configuration are explicitly indicated per-resource type (D/U/F) in each slot.”
RAN3 sent an LS [1] asking “RAN1 to inform RAN3 on the granularity of the H/S/NA slot configurations for the IAB-DU, with respect to the RAN1#98 and RAN1#98bis agreements.”
In what follows, we provide our view on the raised question by RAN3.

2. Granularity of the H/S/NA slot configuration
In the current RAN3 specification (38.473), the semi-static resource configuration indicated in gNB-DU Cell Resource Configuration is provided per DU cell. The LS [1] asks whether H/S/NA slot configurations should be alternatively provided per (IAB-DU cell, collocated IAB-MT’s serving cell) pair, rather than per IAB-DU cell
While our interpretation of the RAN1 agreements and the related discussions is aligned with what has been already adopted by RAN3, we will further argue below that the alternative suggested by the LS would not provide any significant extra functionality, and, at the same time, would require several changes to the current specifications. 
On the benefits of more granular configuration
It has been discussed that the more granular, i.e., per (DU cell, MT CC), H/S/NA configuration may provide more flexible and efficient operation when, for example, there is no half-duplex constraints for a pair of MT CC and a DU cell.
Let us assume the following:
· The IAB-MT is served by two cells (CC): CC1 on band1 and CC2 on band2,
· There is a single cell served by the collocated DU: DU-cell1 on band1. 
Based on the current spec (baseline scheme), a DU-cell1’s resource (say slot n) can be indicated as one of hard (H), soft (S), or not-available (NA). The alternative scheme would provide two labels for the same resource. Noting that DU-cell1 and CC2 operate in different bands and likely do not have a TDM-required constraint, the alternative scheme may indicate one the following,
· Example1. DU-cell1’s slot n is (H) with respect to MT CC1, and (H) with respect to MT CC2.
· Example2. DU-cell1’s slot n is (S) with respect to MT CC1, and (H) with respect to MT CC2.
· Example3. DU-cell1’s slot n is (NA) with respect to MT CC1, and (H) with respect to MT CC2.


Example1 is supported by the current spec (baseline scheme). We further examine the other examples.
Example2 has a perceived benefit that the IAB-node does not need to worry about CC2 while determining whether slot n is available for DU’s communications or not. We argue slot n could be labelled as (S) in the baseline scheme, and one would achieve the same performance as the alternative scheme: in both cases the determination of availability is either based on receiving an explicit availability indication (AI) in DCI format 2_5, or implicitly by the IAB-node (i.e. avoiding any impact on the IAB-MT’s communications).
In both cases the IAB-node may be configured to monitor for explicit AI, e.g. on CC1, and up on receiving the indication, the IAB-node determines the resource is indicated available for the IAB-DU.  
If no AI is received, or if IAB-node is not configured to monitor for AI, the availability can still be determined implicitly. While in example2 the IAB-node can ignore CC2, because the slot n is told to be (H) with respect to CC2, in the baseline scheme the outcome of the implicit determination would be the same, because presumably there is no conflict between the IAB-MT’s communication on CC2 in band2 and the IAB-DU’s communication in band1 (no TDM-required constraint between DU-cell1 and MT CC2).
Example3 has a potential benefit for the case that the MT’s CCs may be added/removed more dynamically. For example, in some periods of time, the IAB-MT is configured with only CC1, or CC2, and sometimes with both CC1 and CC2. Now if CU has provided two DU resource configurations (per CC1 and per CC2), the IAB-DU can freely use slot n when only CC2 is configured for MT’s communications (because slot n is labelled (H) with respect to CC2). 
The baseline scheme can achieve the same either through (a) providing a new DU resource configuration in response to changes to the MT’s CCs configuration, or (b) configuring slot n as (S).
We acknowledge that (a) may lead to more F1-AP signalling overhead if the MT’s CCs configuration changes very dynamically, and (b) may lead to more overhead of availability determination in case CC1 is active. 
 
Observation 1:
The H/S/NA resource configuration based on the current spec can offer the same functionality as the proposed alternative based on a per (IAB-DU cell, collocated IAB-MT’s serving cell) pair configuration. However, the latter may provide more efficient signaling in some special cases.

Required changes and implications of adopting the alternative configuration
In what follows, we will discuss what changes are required to adopt the alternative H/S/NA configuration, and what implications it would have.
38.213 and 38.331
The definition and the relevant descriptions of H/S/NA resources should be updated.
Moreover, the configuration of availability indication for soft resources should be updated/redesigned. Based on the current spec, 
· The configuration of availability indication is per DU cell 
· MT may be configured to receive AI, i.e., monitor DCI 2_5, on any (or none) of the serving cells.
· The spec does not specifically talk about receiving AI indication from multiple serving cells for the same DU cell resource. The baseline assumption, and the only one that complies with the current spec, is that up on receiving an AI, on any serving cell, for a given DU cell resource, IAB-node can assume that resource is available for the IAB-DU. 
To accommodate the alternative scheme, there may be two options:
· Option 1: extend the AI configuration to be per (MT CC, DU cell) pair. Note that this would require changes to 38.331.
· Option 2: mandate a new behaviour that the AI received on a given serving cell X only applies to the soft resources defined for (MT’s serving cell X, DU cell) pairs. This implies the IAB-MT may have to monitor for multiple DCI 2_5 on multiple serving cells. 
38.473 
The gNB-DU Cell Resource Configuration should be updated to provide multiple H/S/NA Slot Configuration Lists for multiple IAB-MT’s serving cells. 
One implication is increased signalling overhead, especially when providing child DU resource configurations to the IAB-donor or IAB-node. One may argue that the semi-static nature of this signalling limits the extent of this overhead.
There is also another implication in the context of providing the DU resource configuration of the IAB-donor. We believe that it should also be possible to provide IAB-donor-DU with semi-static (H/NA and TDD) configuration. This understanding is also aligned with the following:
· RAN1#AH1901 agreement: 
· IAB-node/IAB-donor DU resources are provided by a semi-static configuration which is provided separately from the MT resource indication
· FFS: whether the configuration is per-link or per-DU 
· FFS: details for the configuration
· 38.300:
· The scheduler on an IAB-DU or IAB-donor-DU complies with the gNB-DU resource configuration received via F1AP, which defines the usage of scheduling resources to account for the aforementioned duplexing constraint.
· 38.473:
· The IAB procedures are applicable for IAB-nodes and IAB-donor-DU, where the term "gNB-DU" applies to IAB-DU and IAB-donor-DU, and the term "gNB-CU" applies to IAB-donor-CU, unless otherwise specified.
Since there is no collocated MT with the IAB-donor-DU, the alternative scheme to provide H/S/NA configuration per (MT’s serving cell, DU cell) will not be applicable for IAB-donor-DUs. A special case would have to be defined in the specifications to handle this situation.

Observation 2:
The adoption of the alternative scheme for H/S/NA configuration would lead to several changes in 38.213, 38.473, and possibly 38.331.

Given the above discussions and observations, we believe there is no need to change the Rel-16 spec for the H/S/NA configuration. Interested companies to adopt the suggested alternative may bring their proposals to Rel-17 in the context of enhanced IAB resource management. 

Proposal 1:
RAN1 to inform RAN3 that the granularity of the H/S/NA slot configurations for the IAB-DU and IAB-donor-DU is per DU-cell. No change is required to the current specifications.







3. Conclusion
In response to the LS [1], we provided our views and made the following observations and proposal:
Observation 1:
The H/S/NA resource configuration based on the current spec can offer the same functionality as the proposed alternative based on a per (IAB-DU cell, collocated IAB-MT’s serving cell) pair configuration. However, the latter may provide more efficient signaling in some special cases.

Observation 2:
The adoption of the alternative scheme for H/S/NA configuration would lead to several changes in 38.213, 38.473, and possibly 38.331.

Proposal 1:
RAN1 to inform RAN3 that the granularity of the H/S/NA slot configurations for the IAB-DU and IAB-donor-DU is per DU-cell. No change is required to the current specifications.
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