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RAN3 sent the following LS to RAN1 [1]:
	At 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.”

In TS 38.473, RAN3 previously specified the HSNA Slot Configuration List IE, which allows the CU to provide H/S/NA slot configurations per IAB-DU cell.

Some companies believe that this specification does not correctly reflect the above RAN1 agreements, and that the CU should instead provide H/S/NA slot configurations per (IAB-DU cell, collocated IAB-MT’s serving cell) pair, rather than one configuration per IAB-DU cell.

Since no consensus could be reached, RAN3 respectfully asks RAN1 to clarify the granularity of H/S/NA slot configurations for the IAB-DU. 


In this paper, we clarify the H/S/NA resource configuration for IAB-DU in Rel-16.
[bookmark: _Ref129681832]Discussion
In TS38.213 V16.5.0 [2], the definitions of H/S/NA attributes are captured as follows:
	With reference to slots of an IAB-DU serving cell, a symbol in a slot of an IAB-DU serving cell can be configured to be of hard, soft, or unavailable type. When a downlink, uplink, or flexible symbol is configured as hard, the IAB-DU serving cell can respectively transmit, receive, or either transmit or receive in the symbol. 
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-DU can respectively transmit, receive or either transmit or receive in the symbol only if
-	the IAB-MT does not transmit or receive in the symbol, or
-	the IAB-MT would transmit or receive in the symbol, and the transmission or reception in the symbol is not changed due to a use of the symbol by the IAB-DU, or
-	the IAB-MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available
When a symbol is configured as unavailable, the IAB-DU neither transmits nor receives in the symbol. 


It is clear that the current RAN1 specification assumes that the H/S/NA resource types are configured one per IAB-DU serving cell, NOT one per (IAB-DU cell, collocated IAB-MT’s serving cell) pair. This is aligned with the agreement in RAN1#98bis:
· 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.”
Observation 1: In RAN1#98bis, RAN1 concludes that the DU resource configuration is “per-cell”, and per-cell DU resource configuration is also captured in RAN1 specification.
Furthermore, by definition the H/S/NA attributes of DU cell resources does not depend on the MT CCs. Back in SI phase, as defined in TR 38.874, the hard resource has the following definition:
	<TR 38.874 Section 7.3.3>
Each of the downlink, uplink and flexible time-resource types of the DU child link can belong to one of two categories:
-	Hard: The corresponding time resource is always available for the DU child link 
-	Soft: The availability of the corresponding time resource for the DU child link is explicitly and/or implicitly controlled by the parent node.


Also as captured in TS 38.213: “When a downlink, uplink, or flexible symbol is configured as hard, the IAB-DU serving cell can respectively transmit, receive, or either transmit or receive in the symbol.” This will no longer hold with per (IAB-DU cell, collocated IAB-MT’s serving cell) pair H/S/NA configuration. As an example shown in Figure 2, for a slot configured as Hard for DU Cell #1 with (IAB-DU Cell #1, collocated IAB-MT’s serving cell #1) pair, should not be configured as Hard eventually if it were configured as Soft or NA in (IAB-DU Cell #1, collocated IAB-MT’s serving cell #2) pair for the same DU cell. Otherwise the Hard resources becomes not always available for the DU child link which is not aligned with the definition of Hard resources.
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Figure 2: Determine “Hard” resources for a DU cell based on per CC-cell pair configuration
Observation 2: With H/S/NA resource configurations per (IAB-DU cell, collocated IAB-MT’s serving cell) pair, the definition of “Hard” resource will no longer hold.
It seems that the confusion mainly comes from the agreement in RAN1#98
· 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)”
However, the intention of the above agreement is two-fold:
1. When the CU configures H/S/NA resource types for an IAB-DU, whether the collocated IAB-MT is operating on the same or different carriers should be taken into account. For example, when the IAB-MT and IAB-DU are operating in different bands, the per-cell IAB-DU resources can be configured as Hard without affecting the transmission/reception of the IAB-MT. 
2. When the IAB-DU determines the resource availability for a DU cell, it should take the MT carrier frequencies into account. In particular, when the IAB-MT and the IAB-DU are operating on different bands, even the resource of the IAB-DU cell is configured as Soft, it can still transmit or receive in the corresponding resources since it does not impact the transmission or reception of the IAB-MT. This implicit availability determination for IAB-DU has been captured in current specification.
It should be noted that in addition to the per DU cell H/S/NA configuration agreed in RAN1#98bis, it was agreed in RAN#99 that the multiplexing capability indication is provided with respect to each transmission-direction combination per {MT CC, DU cell} pair. Combined with the multiplexing capability information, a Hard DU resource does not mean the corresponding MT resources being unavailable to the parent node on all MT carrier frequencies. For example, a DU cell operates on carrier frequency fDU with bandwidth overlapped with two MT CCs. If the multiplexing capability indicating that, for instance, simultaneously TX/RX for {DU cell 1, MT CC 1} is supported, and simultaneously TX/RX for {DU cell 1, MT CC 2} is NOT supported. Then even if the DU is configured as Hard, the parent node may assume that the resource of MT CC 1 is available on its carrier frequency. The efficiency of resource utilization can be guaranteed. 
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Figure 1: An example for DU cell carrier frequency spans over two MT CCs
Observation 3: Combined with the multiplexing capability indication, per DU cell H/S/NA resource configuration can guarantee the resource utilization efficiency, and the parent node can figure out which MT CC resource is available.
In summary, current H/S/NA configuration captured in RAN3 specification as “per-cell”, correctly reflects RAN1 agreement and is in line with RAN1 specification
Proposal: Send a reply LS to RAN3 to clarify that H/S/NA resource configurations should be provided per IAB-DU cell.
Conclusions
In this paper, we observed and proposed:
Observation 1: In RAN1#98bis, RAN1 concludes that the DU resource configuration is “per-cell”, and per-cell DU resource configuration is also captured in RAN1 specification.
Observation 2: With H/S/NA resource configurations per (IAB-DU cell, collocated IAB-MT’s serving cell) pair, the definition of “Hard” resource will no longer hold.
Observation 3: Combined with the multiplexing capability indication, per DU cell H/S/NA resource configuration can guarantee the resource utilization efficiency, and the parent node can figure out which MT CC resource is available.
Proposal: Send a reply LS to RAN3 to clarify that H/S/NA resource configurations should be provided per IAB-DU cell.
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TS 38.213: Physical layer procedures for control
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