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Introduction
This contribution addresses the issue of a missing H/S/NA configuration option per IAB-MT carrier. The current specification in TS 38.213 [1] regarding the H/S/NA configuration of a DU cell as well as the reception of DCI 2_5 do not prevent to have multiple configurations of either. However, no prioritisation or conflict resolution is provided for how an IAB-DU should interpret conflicting configurations or availability information.
Furthermore, presently TS 38.213 is purely assuming operation in a single carrier on parent and child links. RAN1 did not intend this in Rel-16 IAB. Not only is an important Rel-16 agreement left unimplemented; but, since IAB in Rel-17 will also enable multi-parent scenarios, an IAB-node operating on uncoordinated though potentially interacting carriers, there may be backwards compatibility issues with the signalling and IAB node behaviour if not addressed already in Rel-16.
Discussion
IAB is expected to leverage on the larger bandwidth available for NR (e.g., mmWave spectrum) [2]. It is therefore quite likely that IAB will operate over several and possibly also adjacent carriers on both IAB-MT and IAB-DU sides.
In order to better coordinate resources between IAB-DU and co-located IAB-MT, RAN1 has specified the concept of H/S/NA IAB-DU resources, when an IAB-node operates in IAB half-duplex mode. As the improper operation even on non-overlapping carriers can have mutually negative effects (interference), if not properly coordinated, it is preferable that all carriers used by an IAB-DU can be coordinated (in terms of their use, i.e., H/S/NA) relative to any relevant carrier used by the co-located IAB-MT.
For example, a DU serves carrier fDU and an MT supports carriers fMT,1 and fMT,2. If fDU equals fMT,1, only TDM may be supported on that carrier resulting in a corresponding H/S/NA configuration to orthogonalize the IAB-DU and IAB-MT resources. However, if the MT is transmitting/receiving on fMT,2, the required interactions are more ambiguous. Depending on the spectral proximity between fMT,1 and fMT,2, different H/S/NA configuration could result, if use of fDU was to be coordinated against fMT,2. Assuming the use of more carriers on IAB-MT and IAB-DU sides makes it even more obvious that pairs of an IAB-MT carrier and an IAB-DU carrier that are a) overlapping, that are b) just close to each other and pairs of carriers that c) have no significant RF relation require different H/S/NA configurations on the IAB-DU side. At least that is what RAN1 intended.
An IAB-node can always operate according to the worst-case assumption on the IAB-MT and IAB-DU carriers, but the main point is that currently it can only operate based on worst-case assumptions which is a huge limitation.
[bookmark: _Toc21079338][bookmark: _Toc21097363][bookmark: _Toc21097510][bookmark: _Toc21097559][bookmark: _Toc21098317][bookmark: _Toc54189377][bookmark: _Toc54205961]In fact, in the RAN1 #98 meeting, the following agreements on mechanisms for resource multiplexing among backhaul and access links were reached [3]:
	Agreements:
The H/S/NA attributes for the per-cell DU resource configuration should take into account the associated MT carrier frequency(ies).


Our understanding is that the H/S/NA resource configuration should indeed be provided per {MT CC, DU cell} pair, which means slots of an IAB-DU cell can have different H/S/NA resource configurations associated to different carrier components or serving cells of the collocated IAB-MT. Accordingly, multiple availability indicators can be provided to the same IAB-DU cell with regard to different CCs of the collocated IAB-MT. 
This aspect of H/S/NA resource configuration and the corresponding availability indication for soft resource is not captured in TS 38.213 [1], see below excerpt:
	- - - - - - - - - - - - - - - - Extract from TS 38.213 - - - - - - - - - - - - - - - - - -
With reference to slots of an IAB-DU cell, a symbol in a slot of an IAB-DU 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 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.
A symbol of a slot is equivalent to being configured as hard if an IAB-DU would transmit a SS/PBCH block, PDCCH for Type0-PDCCH CSS sets configured by pdcchConfigSIB1, or a periodic CSI-RS in the symbol of the slot, or would receive a PRACH or a SR in the symbol of the slot.
If an IAB-node is provided an AvailabilityIndicator, the IAB-node is provided an AI-RNTI by ai-RNTI and a payload size of a DCI format 2_5 by dci-PayloadSizeAI. The IAB-node is also provided a search space set configuration, by SearchSpace, for monitoring PDCCH.
For each cell of an IAB-DU in a set of cells of the IAB-DU, the IAB-DU can be provided:
· an identity of the IAB-DU cell by iab-DU-CellIdentity
· a location of an availability indicator (AI) index field in DCI format 2_5 by positionInDCI-AI
· a set of availability combinations by availabilityCombinations, where each availability combination in the set of availability combinations includes
· resourceAvailability indicating availability of soft symbols in one or more slots for the IAB-DU cell, and
· a mapping for the soft symbol availability combinations provided by resourceAvailability to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId

- - - - - - - - - - - - - - - - End extract from TS 38.213 - - - - - - - - - - - - - - - -


Based on the above observation, in Sec. 3 we provide a text proposal that provides the desired behaviour for H/S/NA configuration in TS 38.213. Furthermore, a draft LS to RAN3, reflecting the proposed changes, is provided in Sec. 4.

[bookmark: _Toc39677494][bookmark: _Toc39690409][bookmark: _Toc39831692][bookmark: _Toc39831735][bookmark: _Toc40169042][bookmark: _Toc40272802][bookmark: _Toc40273712][bookmark: _Toc40276981][bookmark: _Toc40357638][bookmark: _Toc40361848][bookmark: _Toc40448028][bookmark: _Toc40458171][bookmark: _Toc40463216][bookmark: _Toc40467582][bookmark: _Toc40467645][bookmark: _Toc68641826]Adopt the text proposal in Sec. 3 regarding changes to H/S/NA configuration in TS 38.213, Clause 14 and send LS to RAN3 as provided in Sec. 4.
[bookmark: _Ref64484670]Text proposal
Based on the above identified inconsistency in the specification, we provide the following update for Clause 14 in TS 38.213. The below proposed text may seem like a larger change than it really is, since it is only an application of De Morgan’s law,

	- - - - - - - - - - - - - - - - Begin extract from TS 38.213 - - - - - - - - - - - - - - - - - -
With reference to slots of an IAB-DU cell, for each pair of an IAB-DU cell and an IAB-MT serving cell, a symbol in a slot of an IAB-DU 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 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 ifIn a downlink, uplink, or flexible symbol, the IAB-DU cell cannot respectively transmit, receive, or either transmit or receive in the symbol if
-	the DU symbol is configured as unavailable (with respect to any MT serving cell), or
-	for any MT serving cell for which the DU symbol is configured as soft,
-	the IAB-MT does not transmit or receive in the symbol, andor
-	the IAB-MT would transmit or receive in the symbol, and theany IAB-MT transmission or reception in the symbol is not changed due to a use of the symbol by the IAB-DU, andor
-	the IAB-MT does not 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. 
A symbol of a slot is equivalent to being configured as hard if an IAB-DU would transmit a SS/PBCH block, PDCCH for Type0-PDCCH CSS sets configured by pdcchConfigSIB1, or a periodic CSI-RS in the symbol of the slot, or would receive a PRACH or a SR in the symbol of the slot.
If an IAB-node is provided an AvailabilityIndicator, the IAB-node is provided an AI-RNTI by ai-RNTI and a payload size of a DCI format 2_5 by dci-PayloadSizeAI. The IAB-node is also provided a search space set configuration, by SearchSpace, for monitoring PDCCH.
For each pair of an IAB-DU cell and an IAB-MT serving cell, cell of an IAB-DU in a set of cells pairs of an IAB-DU cell and an IAB-MT serving cellof the IAB-DU, the IAB-DU can be provided: 
-	an identity of the IAB-DU cell by iab-DU-CellIdentity
-	a location of an availability indicator (AI) index field in DCI format 2_5 by positionInDCI-AI
-	a set of availability combinations by availabilityCombinations, where each availability combination in the set of availability combinations includes
-	resourceAvailability indicating availability of soft symbols in one or more slots for the IAB-DU cell, and 
-	a mapping for the soft symbol availability combinations provided by resourceAvailability to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId
- - - - - - - - - - - - - - - - End extract from TS 38.213 - - - - - - - - - - - - - - - -


[bookmark: _Ref68611976]Draft reply LS to RAN3
RAN3 has had a related discussion on the F1AP signalling design to configure the H/S/NA resource types, since it affects higher layer parameters that are needed to support operations on the physical layer [4]. Since no consensus could be reached on the interpretation of the agreement from RAN1#98, RAN3 has sent an LS R3-211359 [5] asking for guidance from RAN1 to clarify the granularity of the H/S/NA slot configurations for the IAB-DU, with respect to the RAN1#98 and RAN1#98bis agreements.
Based on the above proposal and text proposal from Section 3, we provide the following draft reply LS to RAN3:
	1	Overall Description
RAN1 thanks RAN3 for the LS about a clarification regarding the granularity of H/S/NA slot configurations for the IAB-DU and provides the following response.
RAN3 asked RAN1 about 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.”
and whether these should be interpreted as the CU should provide one H/S/NA slot configuration per IAB-DU cell or one H/S/NA slot configuration per pair of IAB-DU cell and collocated IAB-MT’s serving cell.
2	Actions
To RAN3 group:
ACTION:	RAN1 respectfully informs RAN3 that H/S/NA slot configuration should be provided per pair of IAB-DU cell and co-located IAB-MT’s serving cell.


Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the text proposal in Sec. 3 regarding changes to H/S/NA configuration in TS 38.213, Clause 14 and send LS to RAN3 as provided in Sec. 4.
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