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Introduction
This contribution addresses the appropriate value for the maximum payload size of the DCI format 2_5 since the present design prevents configuring the maximum number (512) of IAB-DU cells.
[bookmark: _Ref178064866]Discussion
The current version of TS 38.212 [1], in chapter 7.3, provides information on the maximum payload size of DCI format 2_5, which can be configured by higher layers up to 128 bits, as shown below: 
	- - - - - - - - - - - - - - - - Extract from TS 38.212 - - - - - - - - - - - - - - - - - -
7.3.1.3.6	Format 2_5
DCI format 2_5 is used for notifying the availability of soft resources as defined in Clause 9.3.1 of [10, TS 38.473]
The following information is transmitted by means of the DCI format 2_5 with CRC scrambled by AI-RNTI:
-	Availability indicator 1, Availability indicator 2, …, Availability indicator N.
The size of DCI format 2_5 is configurable by higher layers up to 128 bits, according to Clause 14 of [5, TS 38.213].
- - - - - - - - - - - - - - - - End extract from TS 38.212 - - - - - - - - - - - - - - - -


The related agreement, see below, was reached in the RAN1#100bis meeting [2], motivated by the factor that the design of the availability indicator (DCI format 2_5) followed the SFI design (DCI format 2_0), and it should be straightforward that they have the same value:
	Agreement
maxAI-DCI-PayloadSize = maxSFI-DCI-PayloadSize = 128.


We observe that according to TS 38.331 [3], the maximum payload size of the DCI format 2_0 suits the product of maxNrofSlotFormatsPerCombination in bits (8) and maxNrofAggregatedCellsPerCellGroup (16). Following the same reasoning, ideally, the maximum payload size of the DCI format 2_5 should be given by the product of maxNrofAvailabilityCombinationsPerSet-r16=512 in bits (9) and maxNrofDUCells-r16 (512) which is 9*512=4608 bits. Assuming the maximum AI index requires 9-bits representation, the current maximum payload size of DCI format 2_5 of 128 bits can only provide availability indication for 14 (=128/9) IAB-DU cells (of maximum 512 IAB-DU cells). The size of any DCI is limited to 140 bits; the DCI payload bits are attached a 24-bit CRC and together must fit an interleaving pattern of length 164 (see [1], Section 7.3.2 and 5.3.1). Another related aspect leads to that it is possible to configure up to 512 elements of AvailabilityCombinationsPerCell but the included position indication, positionInDCI-AI, for AI-indices in a DCI format 2_5 is limited to 128, which will lead to ambiguity if more than 128 AvailabilityCombinationsPerCell are configured.
With current specification, in order to use DCI format 2_5 for additional IAB-DU cells, the higher layer parameters AvailabilityIndictor and AvailabilityCombinationsPerCell would need to be re-configured. This is a serious limitation, reducing flexibility to provide availability information to all possible IAB-DU cells which can be 512.
	- - - - - - - - - - - - - - - - Extract from TS 38.331 - - - - - - - - - - - - - - - - - -
AvailabilityIndicator information element
-- ASN1START
-- TAG-AVAILABILITYINDICATOR-START

AvailabilityIndicator-r16 ::=    SEQUENCE {
    ai-RNTI-r16                      AI-RNTI-r16,
    dci-PayloadSizeAI-r16            INTEGER (1..maxAI-DCI-PayloadSize-r16),
    availableCombToAddModList-r16    SEQUENCE (SIZE(1..maxNrofDUCells-r16)) OF AvailabilityCombinationsPerCell-r16          OPTIONAL, -- Need N
    availableCombToReleaseList-r16   SEQUENCE (SIZE(1..maxNrofDUCells-r16)) OF AvailabilityCombinationsPerCellIndex-r16     OPTIONAL, -- Need N
    ...
}

AI-RNTI-r16 ::=                      RNTI-Value

-- TAG-AVAILABILITYINDICATOR-STOP
-- ASN1STOP


AvailabilityCombinationsPerCell information element
-- ASN1START
-- TAG-AVAILABILITYCOMBINATIONSPERCELL-START

AvailabilityCombinationsPerCell-r16 ::=     SEQUENCE {
    availabilityCombinationsPerCellIndex-r16     AvailabilityCombinationsPerCellIndex-r16,
    iab-DU-CellIdentity-r16                      CellIdentity,
    positionInDCI-AI-r16                         INTEGER(0..maxAI-DCI-PayloadSize-r16-1)                              OPTIONAL, -- Need M
    availabilityCombinations-r16                 SEQUENCE (SIZE (1..maxNrofAvailabilityCombinationsPerSet-r16)) OF AvailabilityCombination-r16,
    ...
}

AvailabilityCombinationsPerCellIndex-r16 ::= INTEGER(0..maxNrofDUCells-r16)

AvailabilityCombination-r16 ::=         SEQUENCE {
    availabilityCombinationId-r16           AvailabilityCombinationId-r16,
    resourceAvailability-r16                SEQUENCE (SIZE (1..maxNrofResourceAvailabilityPerCombination-r16)) OF INTEGER (0..7)
}

AvailabilityCombinationId-r16 ::=       INTEGER (0..maxNrofAvailabilityCombinationsPerSet-r16-1)

-- TAG-AVAILABILITYCOMBINATIONSPERCELL-STOP
-- ASN1STOP

Multiplicity and type constraint definitions
(only relevant definitions from TS 38.331 [3], Section 6.4)
-- ASN1START
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxAI-DCI-PayloadSize-r16 INTEGER ::= 128 --Maximum size of the DCI payload scrambled with ai-RNTI

maxNrofDUCells-r16 INTEGER ::= 512 -- Max number of cells configured on the collocated IAB-DU

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP
-- ASN1STOP

- - - - - - - - - - - - - - - - End extract from TS 38.331 - - - - - - - - - - - - - - - -


On the one hand side, there is a need to increase the current maximum payload size to allow availability indication for more IAB-DU cells; on the other hand, the maximum DCI size is limited to 140 bits. Hence, it is necessary to review the signalling of DCI format 2_5 to, in an unambiguous manner, increase the overall number of IAB-DU cells which can be indicated by DCI format 2_5 , without continuous reconfiguration of the higher layer parameters AvailabilityIndictor and AvailabilityCombinationsPerCell. Based on the above observation, we are proposing to agree on one of the following alternatives for the maximum payload size of DCI format 2_5:
[bookmark: _Toc71663614]RAN1 consider the following alternatives for the maximum payload size of DCI format 2_5:
a. [bookmark: _Toc71663615]the current maximum payload size should remain 128 bits
b. [bookmark: _Toc71663616]the current maximum payload size should be extended to 140 bits which can only be used for AI indices.
c. [bookmark: _Toc71663617]Improving the DCI format 2_5 in another way.
If Alt. c above is agreed on, our proposal for improving DCI format 2_5 is twofold:
· introduce additional indexing bits to payload of DCI format 2_5 to increase the number of configurable IAB-DU cells in DCI format 2_5, and
· introduce a mapping between the additional indexing in the DCI 2_5 and, e.g., the position indication in AvailabilityCombinationsPerCell IE.
[bookmark: _Toc71663618]If Alt. c in Proposal 1 is agreed, we propose the following enhancements to DCI format 2_5:
d. [bookmark: _Toc71663619]introduce additional indexing bits to payload of DCI format 2_5 to increase the number of configurable IAB-DU cells in DCI format 2_5, and
e. [bookmark: _Toc71663620]introduce a mapping between the additional indexing in the DCI 2_5 and, e.g., the position indication in AvailabilityCombinationsPerCell IE.
Furthermore, although we bring this up in Rel-17, we think companies will be interested in implementing this also in Rel-16. For that reason, we think that possibility should at least be discussed.
[bookmark: _Toc71663621]Discuss whether any change to DCI format 2_5 related signaling and configuration should also apply to Rel-16 specification.
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Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 consider the following alternatives for the maximum payload size of DCI format 2_5:
a.	the current maximum payload size should remain 128 bits
b.	the current maximum payload size should be extended to 140 bits which can only be used for AI indices.
c.	Improving the DCI format 2_5 in another way.
Proposal 2	If Alt. c in Proposal 1 is agreed, we propose the following enhancements to DCI format 2_5:
a.	introduce additional indexing bits to payload of DCI format 2_5 to increase the number of configurable IAB-DU cells in DCI format 2_5, and
b.	introduce a mapping between the additional indexing in the DCI 2_5 and, e.g., the position indication in AvailabilityCombinationsPerCell IE.
Proposal 3	Discuss whether any change to DCI format 2_5 related signaling and configuration should also apply to Rel-16 specification.
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