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Introduction
In this contribution, we address a remaining issue on the switching between TDM and FDM operation modes.
[bookmark: _Hlk74596840]Discussion
Application of frequency domain H/S/NA configuration
In the RAN1#110bis-e meeting [1], the working assumption from RAN1#110 was confirmed 
	Agreement (RAN1#110-bis)

Confirm the WA from RAN1#110:
	If Rel-16 H/S/NA resource configuration and Rel-17 H/S/NA resource configuration are both provided for a given RB set within a slot: 
Alt 3b. A resource configured with Rel-16 S with dynamic indication of availability overrides the Rel-17 H/S/NA configuration, otherwise the child node follows the Rel-17 H/S/NA configuration for the resource.



Correction on coexistence of Rel-17 and Rel-16 HSNA configuration for TS38.213 is agreed. Final CR in R1-2210757.



The confirmed WA allows a switch between the application of Rel-16 TDM and Rel-17 FDM H/S/NA configurations, based on the availability indication from the parent IAB-node. However, the switch can only take place for a slot where both TDM and FDM H/S/NA configurations contain soft resource. In the example in Figure 1, only Slot 2 and Slot 3 can switch between TDM and FDM H/S/NA configurations. In our opinion, the availability indication should have the flexibility to indicate availability for certain RB set(s) or all RB sets, that is to say the parent node should be allowed to indicate availability for both TDM and FDM soft resources.
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[bookmark: _Ref114145574]Figure 1: An example illustrating slots which receive both TDM and FDM H/S/NA configurations
In Rel-17 eIAB, the following agreements were made on the enhanced DCI Format 2_5 for FDM configuration.
	Agreement (RAN1#108)
Enhance the RRC signaling for the configuration of DCI Format 2_5 to include the configuration of availability indication for soft resources in multiple RB set groups by introducing the following new RRC parameters:
· AvailabilityCombination-Rel17 to include multiple resourceAvailaibity-Rel17 indications, where each resourceAvailaibity-Rel17 indicates the availability of soft resources in one or multiple slots for each configured RB set group in sequence. 
· The RB set groups are configured for all availabilityCombinationId(s) with the following parameters and are applied over each slot:
· Number of RB set groups.
· FFS: max value
· Number of RB sets for each group.
· FFS: max value
· If an RB set group is not provided, only one resourceAvailablity-Rel17 is included in AvailabilityCombination-Rel17 to indicate availability of soft resources in one or multiple slots for all RB sets of a DU cell.


Agreement (RAN1#109)
An IAB node can be configured with two availabilityCombinations tables, one for TDM and one for FDM

Agreement (RAN1#109)

If an IAB node is configured with two availabilityCombinations tables, both shared and separate AI index fields are supported by introducing positioninDCI-AI-rel17.

Agreement (RAN1#111)
If only Rel-16 time-domain H/S/NA configuration is provided, the availabilityCombinations-r16 is used for dynamic indication of availability.
· The IAB-MT ignores the dynamic indication of availability based on availabilityCombinations-r17 for this slot.



As agreed in the RAN1#109e meeting, an IAB node can be configured with two availabilityCombinations tables. For a slot which is only configured with Rel-16 time-domain H/S/NA, the Rel-16 availabilityCombinations table should be applied, see the RAN1 agreement from the RAN1#111 meeting. Theoretically, for a slot which is only configured with Rel-17 frequency domain H/S/NA, the Rel-17 availabilityCombinations table should be applied. In the above cases, the selection of the availabilityCombinations table is based on the configured type of H/SNA configuration. However, the recently agreed working assumption has an ambiguity on the application of the availabilityCombinations tables for slots which are configured with both Rel-16 time-domain and Rel-17 frequency-domain H/S/NA configurations. 
Below describes three alternatives on how to determine how the Rel-16 availability is determined, Alt. 1 and Alt. 2 are further illustrated in Figure 2:
1. The (Rel-16) availability indication uses the Rel-16 availabilityCombinations table to determine availability for Rel-16 S. If Not Indicated Available, a second (Rel-17) availability indicator is needed to determine Rel-17 availability. The benefits with this approach are that it is unrestrictive in the Rel-16 and Rel-17 configurations, but it also requires dual availability indicators and both (Rel-16 and Rel-17) availabilityCombinations tables to be used simultaneously, further limiting already sparse DCI resources and increasing complexity. In this case, each slot will be assigned two DCI indexing fields in one DCI format 2_5, one indexing field pointing to the Rel-16 availabilityCombinations-r16 and the other indexing field pointing to Rel-17 availabilityCombinationsRB-Groups-r17, hence, there is a need to indicate which DCI indexing field is valid. Therefore, this alternative is not sufficient without additional specification changes.
2. The (Rel-16) availability indication uses the Rel-17 availabilityCombinations table (i.e., availabilityCombinationsRB-Groups-r17). The indication of availability of Rel-16 Soft resources can be provided by an availabilityCombination which indicates availability for all RB sets of the DU cell, see the yellow highlighted parts of the RAN1#108 agreement above. If an availabilityCombination without associated RB set group indicates IA for a slot, the entire bandwidth (i.e., all RB sets) of the slot can be used by the IAB-DU, and the slot is a TDM slot per agreed WA. No additional availability indication is required. Similarly, if an availabilityCombination without associated RB set group indicates INA for a slot, the entire bandwidth of the slot cannot be used by the IAB-DU. For an FDM slot, the parent IAB-node can indicate Rel-17 availability for soft RB sets by selecting the relevant availabilityCombinations which have associated RB set groups. The benefit with this solution is that more cells can fit in the DCI since only one availability indication is needed per cell, at the expense of a restriction in configuration flexibility. 
[bookmark: _Toc127561965]If both Rel-16 TD H/S/NA configuration and Rel-17 FD H/S/NA configuration are provided for a given RB set within a slot, the following alternatives have specification impact:
[bookmark: _Toc127561966]Alt.1: The IAB node is expected to read dynamic availability indication from two index fields of the same DCI format 2_5, one for Rel-16 soft resources from availabilityCombinations-r16 and one for Rel-17 soft resources from availabilityCombinationsRB-Groups-r17.
[bookmark: _Toc127561967]Alt.2: availabilityCombinationsRB-Groups-r17 is used to provide dynamic availability indication for both Rel-16 or Rel-17 configured soft resources.
Above, we have omitted a third alternative, to leave it to implementation, since it was widely recognized in RAN1 #111 that it was an undesirable alternative.
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[bookmark: _Ref119416600]Figure 2: Illustration of Alt. 1 (left) and Alt. 2 (right) above.
Since Alt.1 may need additional signaling, as discussed above, and also dual table accesses, Alt.2 is our preferred solution, i.e., we can support the working assumption from the RAN1#110 meeting with the clarification according to Proposal 1 on the application of the dynamic availability indication, see draft CR in [2].
[bookmark: _Toc87042238][bookmark: _Toc127561968]If both Rel-16 TD H/S/NA configuration and Rel-17 FD H/S/NA configuration are provided for a given RB set within a slot, availabilityCombinationRB-Groups-r17 is used to provide dynamic availability indication for both Rel-16 or Rel-17 configured soft resources.
[bookmark: _Toc127561969]Adopt the text proposal in the associated CR reflecting the above behavior.
Conclusion
In the previous sections we made the following observations: 
Observation 1	If both Rel-16 TD H/S/NA configuration and Rel-17 FD H/S/NA configuration are provided for a given RB set within a slot, the following alternatives have specification impact:
Alt.1: The IAB node is expected to read dynamic availability indication from two index fields of the same DCI format 2_5, one for Rel-16 soft resources from availabilityCombinations-r16 and one for Rel-17 soft resources from availabilityCombinationsRB-Groups-r17.
Alt.2: availabilityCombinationsRB-Groups-r17 is used to provide dynamic availability indication for both Rel-16 or Rel-17 configured soft resources.

Based on the discussion in the previous sections we propose the following:
Proposal 1	If both Rel-16 TD H/S/NA configuration and Rel-17 FD H/S/NA configuration are provided for a given RB set within a slot, availabilityCombinationRB-Groups-r17 is used to provide dynamic availability indication for both Rel-16 or Rel-17 configured soft resources.
Proposal 2	Adopt the text proposal in the associated CR reflecting the above behavior.
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Only FDM availabilityCombinations is used to indicate rel-16 or rel-17 soft resource

DCI format 2_5

Al-index 1 Al-index 2 Al-index 3 Al-index 4
DUcell 1 DU cell 2
] Sotinder
A 5 . [ =
TDM
. s oAy
/ : anotherresouceAvalabity
: ot escurcAvaiony
T e anotner esourceaviotty
> cnatrer resourcesvatainy
~|

another resourceAvailability





image1.png
Soft
NA

FDM
H/S/NA

TDM
H/S/NA

|,

T

frequency
1A

INA

Slot O

Slot 1

A
INA

Slot 2

A

Slot 3

v

time




image2.png
Separate TDM and FDM availablity indications in one DCI 2_5
DCl format2_5

Alindex 1 ‘ Alindex 2 | Al-index 3

Al-index 4
DU cell 1 DU cell 1 DU cell 2 DU cell 2
TOM FDM TOM FDM
TOM field el
indicates INA
TDM
Ju— Sotndex "ﬁ“:; e .
e = T S
o [ D e
e sy e sy
s e sy - —





