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Introduction
This contribution addresses an ambiguity issue when a soft resource receives multiple DCI format 2_5 indications from the same parent IAB-node.
[bookmark: _Ref178064866]Discussion
According to TS 38.213 [1] and TS 38.331 [2], the resourceAvailability-r16 in AvailabilityCombination-r16 can have a length between 1 to 256 (maxNrofResourceAvailabilityPerCombination-16) elements, i.e., the AI index in the DCI format 2_5 can provide, for different IAB-DU cells, explicit availability indication for different numbers of slots. This makes sense, because it allows for flexibility in indicating availability for a cell at different times or across cells as traffic can vary in both cases. This can be true for a single parent case but also and maybe especially in dual connectivity scenarios. TS 38.213 [1] also states that the DCI format 2_5 is “starting from the earliest slot of the IAB-DU which overlaps in time with the slot of the IAB-MT where the IAB-MT detects the DCI format 2_5”. Since the DCI format 2_5 indication provides information for a predefined set of IAB-DU cells, availability indication becomes effective for all these IAB-DU cells at the same time. The above-mentioned two factors imply that it could happen that some slots will receive multiple DCI format 2_5 indications. Figure 1 provides an example to illustrate a potential problem by multiple DCI format 2_5 indications due to varied length of the resourceAvailability sequences configured for different IAB-DU cells. In the example, the resourceAvailability sequence for IAB-DU cell 1 can indicate AI for 4 slots, while the resourceAvailability sequence for IAB-DU cell 2 can indicate AI for 6 slots. Assuming the (N+1)th DCI indication should start at the 5th slot, the 5th and 6th slots of IAB-DU cell 2 will receive both the last two indications of Nth DCI format 2_5 and the first two indications of (N+1)th DCI format 2_5. In Rel-16 IAB, the IAB-MT expects that DCI formats 2_5, if received for overlapping slots, indicate the same value for such slots, according to the following agreement from the RAN1#99 meeting [3]: 
	Agreements:
If the IAB node receives multiple DCI Format 4_0 indicating resource availability for a given slot, the IAB node does not expect to receive different AI index fields for a given slot in Rel-16. 


In case of different values for overlapping slots, the ambiguous application of the DCI Format 2_5 at the IAB-node results in an equally ambiguous understanding in the parent node about the use of Soft resources at the IAB-node. Due to associating an AI-index (see top of Figure 1) with a certain IAB-DU cell by the bit position of the index information, an AI-index cannot simply be skipped, since that would change the position of following indices. 
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[bookmark: _Ref74334740]Figure 1: An example illustrates ambiguity of explicit indication for overlapping slots between different DCI format 2_5. For the sake of simplification all slots are indicated as Soft. 

[bookmark: _Toc79179317]An AI index in the DCI format 2_5 can provide explicit availability indication for different numbers of resource slots for different IAB-DU cells, which may result in an ambiguity issue when some slots receive multiple DCI format 2_5 indications.
It should be noted that the parent IAB-node has the complete information on DCI format 2_5 configuration for all IAB-DU cells (including the length of each resourceAvailability sequence), as well as which resource slots will receive multiple DCI format 2_5 indications. Basically, the conflict can be avoided by the parent IAB-node configures the overlapping DCI indications for the same slots with aligned AI values. However, this approach implies a need for flexibility in the resourceAvailability sequences, resulting in a great number of combinations of the resourceAvailability sequences. This is infeasible since the current specification only allows maximum 512 unique resourceAvailability sequences. 
[bookmark: _Toc79179318]Aligning overlapping DCI format 2_5 indications for the same slot may be infeasible due to the increased demand of unique resourceAvailability sequences.
The above-mentioned ambiguity issue can also be solved if the parent IAB-node could inform the IAB-node to disregard certain overlapping information from multiple DCI format 2_5 for the same slot. An efficient approach could be to include a “No Change of AvailabilityIndication” or a “Disregard” indication, for example by reserving one index in availabilityCombinations table to signal to an IAB-DU cell that “No Availability Indication is provided”, i.e., to disregard the provisioning of this AI-index for a certain IAB-DU cell, in DCI format 2_5 for slots which would receive multiple/overlapping Availability Indicators (AIs) otherwise.
Based on the above observation, we are proposing the following enhancement on DCI format 2_5 to solve the ambiguity issue and increase configuration flexibility when receiving multiple AIs for a slot:
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[bookmark: _Toc79179319]One resourceAvailability element of the availabilityCombinations table is reserved to signal the IAB-DU that “No Availability Indication is provided” in DCI format 2_5 for slots which receive multiple Availability Indicators.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	An AI index in the DCI format 2_5 can provide explicit availability indication for different numbers of resource slots for different IAB-DU cells, which may result in an ambiguity issue when some slots receive multiple DCI format 2_5 indications.
Observation 2	Aligning overlapping DCI format 2_5 indications for the same slot may be infeasible due to the increased demand of unique resourceAvailability sequences.

Based on the discussion in the previous sections we propose the following:
Proposal 1	One resourceAvailability element of the availabilityCombinations table is reserved to signal the IAB-DU that “No Availability Indication is provided” in DCI format 2_5 for slots which receive multiple Availability Indicators.
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