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Introduction
[bookmark: OLE_LINK2]This contribution discusses some remaining issues in the resource multiplexing between backhaul and access links, based on the agreements already made.
Dynamic indication of DU resource availability 
Dynamic indication related to DU soft resource availability was reached in RAN1 #98bis meeting [1]:
Agreements:
A DCI following the DCI Format 2_0 structure is used to indicate DU-IA to an IAB node using a new IA-RNTI different from SFI-RNTI.
This DCI contains one or multiple fields (similar to SFI-index fields in DCI Format 2_0), each field value is used as the index in a RRC configured AI (Availability Indicator) AvailabilityCombination table (similar to the SFI SlotFormatCombination table).
Each entry in the AI AvailabilityCombination table indicates the resource availability for a set of consecutive slots.
Each element of each entry in the AI AvailabilityCombination table indicates the resource availability in a slot.
The resource availability can take 8 values:
	Value
	Meaning

	0
	No resources available

	1
	D resources available

	2
	U resources available

	3
	D and U resources available

	4
	F resources available

	5
	D and F resources available

	6
	U and F resources available

	7
	All resources available


 The maximum number of entries in the AI AvailabilityCombination table is 512.
According to the above agreement, the DU-IA indication is applied to “set of consecutive slots”. These consecutive slots may contain the slot having no soft resource at all, e.g., the symbols in the slot are either Hard or NA. For a more general case, RAN1 has not yet determined whether a type-D (or U or F) soft resource availability indication should require the applicable slot indeed have type-D (or U or F) soft resource. Meanwhile, even though RAN1 #96bis agreed the following: 
· An IAB node has the ability to be made aware of the semi-static DU resource configuration (D/U/F/H/S/NA) of all its child IAB nodes. 
· in the case the full DU resource configuration information of its child IAB nodes is not necessary, ensure that only the necessary configuration information is signaled to the IAB node.
· FFS the necessary configuration information.
it is still not clear whether and (if yes) how the semi-static DU resource configuration at the child node and the dynamic DU-IA indication from the IAB node are always made synchronized/compatible to each other.    
Therefore, the above-mentioned RAN1 #98bis agreement can have two alternatives for the further clarification: 
· Alt-1: The indication of availability of certain resource type from {D, F, U} does not require the corresponding slot have the soft resource for that resource type. For example, any value of availability indication from 0 to 7 can be applied to a slot having only Hard and/or NA resource.     
· Alt-2: The indication of availability of certain resource type from {D, F, U} requires the corresponding slot have the soft resource for that resource type. Then the DU-IA indication should cover the case in which the slot has no soft resource at all.   
	Value
	Alt-1 definition
	Alt-2 definition

	0
	No soft resources (if any) available
	There is no soft resource of any D/F/U type, or there are soft resources but none of them is available 

	1
	Soft D resources (if any) available
	Soft D resources available

	2
	Soft U resources (if any) available
	Soft U resources available

	3
	Soft D and soft U resources (if any) available
	Soft D and soft U resources available

	4
	Soft F resources (if any) available
	Soft F resources available

	5
	Soft D and soft F resources (if any) available
	Soft D and soft F resources available

	6
	Soft U and soft F resources (if any) available
	Soft U and soft F resources available

	7
	All soft resources (if any) available
	All soft resources available


Table 1 Definition of DU-IA indication values
[bookmark: _Toc30621][bookmark: _Toc11423][bookmark: _Toc22512][bookmark: _Toc32198][bookmark: _Toc16086][bookmark: _Toc8582][bookmark: _Toc24081625]To down-select from Alt-1 and Alt-2 for DU-IA indication.
Soft resource modification by cell-specific signals/channels
RAN1 #98bis made following agreements: 
· H/S/NA attributes for the per-cell DU resource configuration are explicitly indicated per-resource type (D/U/F) in each slot.
· The minimum granularity of explicit indication of DU-IA for IAB DU is per resource type (D/U/F) in a slot.
It can be seen that the “per resource type (D/U/F) in single slot” is the granularity for both semi-static indication of H/S/NA resource attribute and the dynamic indication of soft resource availability. Besides the explicit indication, the DU soft resource can be somehow modified in a way given by the following RAN1 #97 agreement: 
· In case of NA or Soft not Indicated Available DU resources, for potential conflicting configuration between NA and Soft not Indicated Available DU resources and cell-specific signals/channels (e.g. SSB, SI, PRACH) configured at the DU, the resource is treated as if it were a Hard DU resource.
· The list of cell-specific signals/channels includes:
· resources for SSB transmission at DU, including both CD-SSB and non-CD-SSB;
· configured RACH occasions for receiving at the DU
· periodic CSI-RS transmission at the DU
· scheduled resource for receiving SR at DU
· The parent does not need to be aware of the cell-specific signals/channel configurations of the child DU. 
The above RAN1 #97 agreement does not clearly mention the granularity of NA/soft-INA DU resource that is treated as Hard due to existence of cell-specific signal/channel on DU resource. There is one interpretation that the granularity in this particular agreement is just the time-domain resources occupied by the corresponding cell-specific signal/channel, which is different from the “per resource type (D/U/F) in single slot” granularity used in the explicit indication. To follow this interpretation, “per resource type (D/U/F) in single slot” is just a granularity for explicit indication of H/S/NA, but not a granularity for actual resource usage per H/S/NA, because the cell-specific signal/channel may make just one subset of D-resource (or U-resource or F-resource) as soft and another sub-set in the same slot treated as hard. It is not clear how this mismatch between “explicit indication” and “actual usage” could bring any benefits. So it is proposed that
[bookmark: _Toc14775][bookmark: _Toc15935][bookmark: _Toc24703][bookmark: _Toc16191][bookmark: _Toc12870][bookmark: _Toc20503][bookmark: _Toc24081626]The “resource treated as if it were a Hard DU resource” in the RAN1 #97 agreement has the minimum granularity of “per resource type (D/U/F) in single slot”.  
[bookmark: _Toc15096][bookmark: _Toc18214]There is also another ambiguity issue in the above-mentioned RAN1 #97 agreement, regarding to the wording “treated as if”. There are at least two interpretations for this non-standard-use phrase.
· Interpretation #1: the attribute of the corresponding resource is still NA or INA, but the resource is used in the same way as Hard. 
· Interpretation #2: the attribute of the corresponding resource is changed to Hard.  
The two different interpretations may lead to different DU/MT behaviors, at least in the context given in the following RAN1 agreement (as an example): 
· In case of Hard or Soft Indicated Available DU resources, no additional exception cases need to be defined for cell specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH). 
· The decision on whether to give priority to the DU or to the MT for the use of the resource (e.g. in case of MT RACH transmission) is left to the IAB node implementation.
The above DU/MT behaviors may not be considered applicable to the NA/INA resources following Interpretation #1, but otherwise if following Interpretation #2. 
[bookmark: _Toc24081627]RAN1 clarifies the meaning of “resource treated as if it were a Hard DU resource” in the RAN1 #97 agreement, by e.g. one of following two interpretations.
· [bookmark: _Toc24081628][bookmark: _GoBack]Interpretation #1: the attribute of the corresponding resource is still NA or INA, but the resource is used in the same way as Hard. 
· [bookmark: _Toc24081629]Interpretation #2: the attribute of the corresponding resource is changed to Hard.  

[bookmark: _Toc30716][bookmark: _Toc19141][bookmark: _Toc8335][bookmark: _Toc5213][bookmark: _Toc13228]Conclusion
Based on the discussion, we have the following proposals:
Proposal 1:	To down-select from Alt-1 and Alt-2 for DU-IA indication.
	Value
	Alt-1 definition
	Alt-2 definition

	0
	No soft resources (if any) available
	There is no soft resource of any D/F/U type, or there are soft resources but none of them is available

	1
	Soft D resources (if any) available
	Soft D resources available

	2
	Soft U resources (if any) available
	Soft U resources available

	3
	Soft D and soft U resources (if any) available
	Soft D and soft U resources available

	4
	Soft F resources (if any) available
	Soft F resources available

	5
	Soft D and soft F resources (if any) available
	Soft D and soft F resources available

	6
	Soft U and soft F resources (if any) available
	Soft U and soft F resources available

	7
	All soft resources (if any) available
	All soft resources available



Proposal 2:	The “resource treated as if it were a Hard DU resource” in the RAN1 #97 agreement has the minimum granularity of “per resource type (D/U/F) in single slot”.
Proposal 3:	RAN1 clarifies the meaning of “resource treated as if it were a Hard DU resource” in the RAN1 #97 agreement, by e.g. one of following two interpretations.
	Interpretation #1: the attribute of the corresponding resource is still NA or INA, but the resource is used in the same way as Hard.
	Interpretation #2: the attribute of the corresponding resource is changed to Hard.
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