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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #102e [1], it was concluded that inter-frequency DC is the starting point of IAB DC:
	Agreement
Reuse by IAB-MT of existing Inter-frequency DC is considered as a starting point to support concurrent BH links to two parents. 
· FFS: Reuse of multi-TRP transmission resource allocation features (if intra-freq DC scenario is supported for IAB)
FFS: Additional specification effort to support IAB


In RAN1 #103e [2], it was further agreed that the resource coordination between parent IAB-DUs for an IAB in DC should be supported:
	Agreement
From a RAN1 perspective, resource multiplexing and coordination is supported for the following DC scenarios in Rel-17.
· Inter-carrier, inter-band 
· Inter-carrier, intra-band is additionally supported at least for FR2 
· At least to the extent it reuses solutions for supporting Inter-carrier, inter-band
· FFS: whether specific enhancements for inter-carrier, intra-band DC are introduced in Rel-17


According to the above agreements, for both inter-band DC and intra-band inter-carrier DC, resource allocation coordination between two parent IAB-DUs should be supported to avoid scheduling collisions between two parent nodes. This paper further discusses whether the semi-static resource coordination between two parent IAB-DUs can completely avoid the duplexing ambiguity of child IAB node and the necessity of enhancements based on IAB specific resource multiplexing.
2. Discussion
For inter-carrier DC, it was agreed to reuse existing DC schemes as starting point. In Rel-16 NR TEI, for the case that UE is configured with multiple serving cells and is subject to half duplex constraint, RAN1 has specified the scheduling expectation from scheduling node to avoid the full duplex scheduling, where the UE is not expected to be scheduled with the link direction conflict across serving cells, i.e., DL in cell #1, while UL in cell #2. It is natural that the aforementioned mechanism is reused for IAB-MT, which means that at least the corresponding resource configuration (e.g., TDD and resource type indication) of the serving cells of MCG and SCG should be coordinated and known by parent node(s). According to the existing conclusion from RAN1, it has already been agreed that resource multiplexing and coordination is supported for inter-band DC and intra-band inter-carrier DC.
From network structure perspective, for intra-CU DC the two parent IAB nodes can be controlled by the same CU while for inter-CU DC the two parent IAB nodes are controlled by different CUs as illustrated in Figure 1. When two parent nodes belong to different CUs, inter-CU exchange of the resource configurations intended by the parent nodes is beneficial to avoid conflicted scheduling for the IAB-MT between MCG cell and SCG cell. 
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[bookmark: _Ref60674466]Figure 1 Illustration of IAB DC: Intra-CU (left); Inter-CU (right)
Observation 1 When an IAB-MT is scheduled by two parent IAB-DUs and subject to half-duplexing constraints, semi-static resource coordination (Hard UL/DL, Soft DL/UL, NA) is supported to avoid scheduling collisions across legs:
a. For intra-CU DC, the coordination is up to CU implementation;
b. For inter-CU DC, the coordination is achieved via Xn signaling;
With semi-static resource coordination between two parent IAB-DUs, the TX/RX over hard UL/DL resources can be aligned and the soft resource window between two parent IAB-DUs may align as well. However, the scheduled TX/RX for the IAB-MT using soft resource across legs may not align since the availability and/or link direction (UL/DL) of soft resource may conditionally change due to independent scheduling between two parent DUs.
Observation 2 With semi-static resource coordination via CU, the window of different resource types (hard/soft/NA) between two parent IAB-DUs may align but the dynamic scheduling behavior of soft resource may not be well aligned between two legs.
RAN2 to discuss the IAB-MT behavior when there is collided scheduling across legs in case of DC.
According to Rel-16 IAB, dynamic resource sharing between the BH link to the parent IAB-DU and the link to child IAB-MT/UEs is supported. The basic principle is that an IAB-DU may access the soft resources only when the IAB-DU determines that its parent IAB-DU will not schedule these soft resources. According to the conclusion from RAN1, an IAB-DU can determine the soft resource availability either implicitly by implementation or based on the DCI 2-5 indication from the parent IAB-DU. 

Observation 3 According to R16 IAB, each parent IAB-DU can dynamically indicate the certain soft resource availability to the child DU through DCI 2-5.
For an IAB node in DC, there can be resource availability indication from two different parent IAB-DUs. Since the resource availability to the child IAB-DU is independently determined by the two parent IAB-DUs respectively, the resource availability indication from two parent IAB-DUs for a child IAB-DU can be different, which may cause ambiguity of the child IAB-MT/DU as illustrated in Table 1.
 
[bookmark: _Ref60671321]      Table 1 Child IAB node behaviour ambiguity upon reception of resource availability in case of DC.
	Case
	description
	ambiguity of child IAB node 

	1
	MCG sends the resource availability indication to the child IAB node where the SCG does not send the resource availability to the child IAB node.
	exists

	2
	MCG does not send the resource availability indication to the child IAB node while the SCG indicates the resource availability to the child IAB node.
	exists

	3
	Both MCG and SCG indicate the resource availability to child IAB node, wherein the resource availabilities do not match in time domain and/or link direction. 
	exists

	4
	Both MCG and SCG indicate the resource availability to child IAB node, wherein both time domain and link direction are matched
	Does not exist


Observation 4 When the two parent IAB-DUs may indicate different resource availability to child IAB node, the related child IAB-DU/MT behavior is not clear.
Based on the above discussion, we propose:
RAN2 to discuss the IAB-DU/MT behavior when the received resource availability from two parent IAB-DUs is different in case of DC.
Further, it is worth to discuss whether an IAB node in DC should report the scheduling collisions and resource availability mismatch across legs:
RAN2 to discuss whether to report the scheduling collision and resource availability mismatch between legs in case of DC;
3. Conclusion
In this paper, we have discussed the duplexing constraints of inter-carrier DC and the related enhancements in RAN2. There are the following observations:
1. When an IAB-MT is scheduled by two parent IAB-DUs and subject to half-duplexing constraints, semi-static resource coordination (Hard UL/DL, Soft DL/UL, NA) is supported to avoid scheduling collisions across legs:
a. For intra-CU DC, the coordination is up to CU implementation;
b. For inter-CU DC, the coordination is achieved via Xn signaling;
Observation 6 With semi-static resource coordination via CU, the window of different resource types (hard/soft/NA) between two parent IAB-DUs may align but the scheduling behavior of soft resource may not be well aligned between two legs.
Observation 7 According to R16 IAB, each parent IAB-DU can dynamically indicate the certain soft resource availability to the child DU through DCI 2-5.
Observation 8 When the two parent IAB-DUs may indicate different resource availability to child IAB node, the related child IAB-DU/MT behavior is not clear.
Based on the above discussions and observations, we have the following proposals:
1. RAN2 to discuss the IAB-MT behavior when there is collided scheduling across legs in case of DC.
1. RAN2 to discuss the IAB-DU/MT behavior when the received resource availability from two parent IAB-DUs is different in case of DC.
1. RAN2 to discuss whether to report the scheduling collision and resource availability mismatch between legs in case of DC;
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