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[bookmark: OLE_LINK1]Reference SCSs For AI configuration  
In current specification [1], if an IAB-node is provided an RRC parameter availablityIndicator, the IAB-node DU assumes a same SCS configuration for availabilityCombinations for a serving cell as an SCS configuration provided by IAB-DU-Resource-Configuration-TDD-Config for the serving cell. There is no reference SCS for RRC configuration related to DCI format 2_5. 
Regarding the search space of DCI format 2_5, RAN1#100b-e has made the following agreements [2]. 
· Confirm DCI Format 2_0 and DCI Format 2_5 can be monitored by an IAB-MT in at least a common search space. The same number of aggregation levels and candidates can be separately configured for both DCI Format 2_0 and DCI Format 2_5.
· DCI Format 2_0 is not monitored by an IAB-MT in a UE(MT)-specific search space. DCI Format 2_5 can be additionally monitored by an IAB-MT in a UE(MT)-specific search space. Signaling details (e.g. whether the configuration is in the existing UE-specific search space configuration or a new MT-specific search space configuration is left up to RAN2).
In the new agreements as above, DCI format 2_5 can be monitored by an IAB-MT in a common search space, which means one DCI format 2_5 can be sent to a group of IAB nodes for soft availability indication. In this case, each IAB node cannot assume the SCS related to the soft availability indication on its own and reference SCSs will be needed, similar to the reference SCSs in DCI format 2_0 configuration for slot format indication. 
Hence, in the RRC IE AvailabilityCombinationPerCell for soft resource availability indication configuration, an IAB node can be provided with reference SCSs as follows. 
AvailabilityCombinationsPerCell-r16 ::=   SEQUENCE {
iabDuCellId-AI-r16               IAB-DU-CellID-AI-r16,
subcarrierSpacing-AI-r16         SubcarrierSpacing,
subcarrierSpacing2-AI-r16        SubcarrierSpacing                              OPTIONAL,
    positionInDCI-AI-r16             INTEGER(0..maxAI-DCI-PayloadSize-r16-1)        OPTIONAL, 
availabilityCombinations-r16     SEQUENCE (SIZE (1..maxNrofAvailabilityCombinationsPerSet)) 
									  OF AvailibilityCombination-r16,
    ...
}
· For unpaired spectrum operation, a reference SCS configuration  is provided by subcarrierSpacing-AI and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration  is provided by subcarrierSpacing2-AI for the supplementary UL carrier.
· For paired spectrum operation, a reference SCS configuration  for a DL BWP is provided by subcarrierSpacing-AI and a reference SCS configuration  is provided for an UL BWP by subcarrierSpacing2-AI. 

Proposal 1: Add reference SCSs for soft resource availability indication configuration in the RRC IE AvailabilityCombinationPerCell. 
· For unpaired spectrum operation, a reference SCS configuration  is provided by subcarrierSpacing-AI and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration  is provided by subcarrierSpacing2-AI for the supplementary UL carrier.
· For paired spectrum operation, a reference SCS configuration  for a DL BWP is provided by subcarrierSpacing-AI and a reference SCS configuration  is provided for an UL BWP by subcarrierSpacing2-AI. 
Soft Resource Availability Indication For Paired Spectrum
[bookmark: _Ref510628869]Regarding IAB operation in paired spectrum, RAN1#100b-e has made the following agreements [2].
· For paired spectrum, the DU resource configuration framework is extended with the following:
· Two separate per-cell D/U/F and H/S/NA configurations are provided for DL and UL respectively.
Whether this signaling is supported in Rel-16 is up to RAN3 and no additional specification impact is considered in RAN1 in Rel-16 for IAB operation in paired spectrum.
· No additional specification impact for 38.213 is required for the definition of half-duplex operation in case of IAB nodes operating in paired spectrum. Further discussion of the default multiplexing capability indication for IAB nodes operating in paired spectrum can be discussed under the IAB-MT Features agenda item in the future (if needed).
However, there are still some concern regarding DCI format 2_5 operation for paired spectrum [3]. Current resource availability element can take eight values to differentiate D/U/F soft resource availability. When there are F symbols on both downlink and uplink in the same slot for paired spectrum indication, the eight values cannot further differentiate downlink flexible and uplink flexible soft resource availability. 
There can be several alternatives to solve this issue: 
· Alt.1: Separate multi-slot availability indication into DL BWP and UL BWP. 
This alternative is similar to current solution to DCI format 2_0 operation for paired spectrum [1]. For an IAB MT on a serving cell for paired spectrum operation, the AI index field in DCI format 2_5 indicates both a combination of availability indication values for a reference DL BWP and a combination of availability indication values for a reference UL BWP, according to the reference SCS configuration  and .  
· Alt. 2: Separate DCI format 2_5 payload into DL and UL payload. 
The payload size of DCI format 2_5 (up to 128 bits) is configured by RRC parameter dci-PayloadSize-AI. We can separate the DCI format 2_5 payload into DL and UL payload, according to the reference SCS configuration  and . The maxAI-DCI-PayloadSize can be remained as 128 or be extended to 256. 
· Alt. 3: Extend soft resource availability element value from 0-7 to 0-15. 
In this alternative, current eight resource availability element values (0-7) can be further extend to 16 values (0-15) to differentiate D/DF/U/UF soft resource availability, where “DF” is flexible symbols in downlink and “UF” is flexible symbols in uplink. 
Compare these three alternatives, Alt.1 is more consistent with DCI format 2_0 configuration, hence Alt.1 is preferred. More details about Alt. 1 is listed as below. 
The IAB MT is provided by subcarrierSpacing a reference SCS configuration  for the combination of availability indication values indicated by the AI index field value in DCI format 2_5 for the reference DL BWP of the serving cell. 

The IAB MT is provided by subcarrierSpacing2 a reference SCS configuration  for the combination of availability indication values indicated by the AI index field value in DCI format 2_5 for the reference UL BWP of the serving cell. 

· If : for each  values provided by resourceAvailability, the first  values for the combination of availability indication values are applicable to the reference DL BWP and the next value is applicable to the reference UL BWP. 
· If : for each  values provided by resourceAvailability, the first value for the combination of availability indication values are applicable to the reference DL BWP and the next  values are applicable to the reference UL BWP. 

Proposal 2: Further discuss DCI format 2_5 operation in paired spectrum and consider three alternatives for DCI 2_5 indication when flexible symbols on both downlink and uplink in the same slot. Alt.1 is preferred. 
· Alt.1: Separate multi-slot availability indication into DL BWP and UL BWP. 
· Alt. 2: Separate DCI format 2_5 payload into DL and UL payload. 
· Alt. 3: Extend soft resource availability element value from 0-7 to 0-15. 
Proposal 3: In Alt. 1 for DCI format 2_5 operation in paired spectrum with a reference SCS configuration  provided for the reference DL BWP of the serving cell and a reference SCS configuration  provided for the reference UL BWP of the serving cell: 
· If : for each  values provided by resourceAvailability, the first  values for the combination of availability indication values are applicable to the reference DL BWP and the next value is applicable to the reference UL BWP. 
· If : for each  values provided by resourceAvailability, the first value for the combination of availability indication values are applicable to the reference DL BWP and the next  values are applicable to the reference UL BWP. 
Conclusion
In this contribution, we further discussed soft availability indication for IAB. It is summarized by the following observations and proposals. 
Proposal 1: Add reference SCSs for soft resource availability indication configuration in the RRC IE AvailabilityCombinationPerCell. 
· For unpaired spectrum operation, a reference SCS configuration  is provided by subcarrierSpacing-AI and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration  is provided by subcarrierSpacing2-AI for the supplementary UL carrier.
· For paired spectrum operation, a reference SCS configuration  for a DL BWP is provided by subcarrierSpacing-AI and a reference SCS configuration  is provided for an UL BWP by subcarrierSpacing2-AI. 
Proposal 2: Further discuss DCI format 2_5 operation in paired spectrum and consider three alternatives for DCI 2_5 indication when flexible symbols on both downlink and uplink in the same slot. Alt.1 is preferred. 
· Alt.1: Separate multi-slot availability indication into DL BWP and UL BWP. 
· Alt. 2: Separate DCI format 2_5 payload into DL and UL payload. 
· Alt. 3: Extend soft resource availability element value from 0-7 to 0-15. 
Proposal 3: In Alt. 1 for DCI format 2_5 operation in paired spectrum with a reference SCS configuration  provided for the reference DL BWP of the serving cell and a reference SCS configuration  provided for the reference UL BWP of the serving cell: 
· If : for each  values provided by resourceAvailability, the first  values for the combination of availability indication values are applicable to the reference DL BWP and the next value is applicable to the reference UL BWP. 
· If : for each  values provided by resourceAvailability, the first value for the combination of availability indication values are applicable to the reference DL BWP and the next  values are applicable to the reference UL BWP. 
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