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Introduction
This contribution provides our views on several issues need to be discussed and clarified for IAB resource multiplexing.

Discussion 
Guard Symbol MAC CE indication
In the LS from RAN2 [1], a question was raised whether the Guard Symbol MAC CE should be indicated per each individual cell or it applies to all cells within a cell group.
As discussed in on our companion contribution in [2], both options 1) Guard Symbol MAC CE indication per cell and 2) Guard Symbol MAC CE indication per cell group have its own merits. So, we propose to support both. 

Proposal 1: Guard Symbol MAC CE can be indicated per each individual cell or applies to all cells within a cell group.

DCI format 2_5 in UE(MT)-specific search space 
In the last meeting, it was agreed to support DCI format 2_5 monitoring in a UE(MT)-specific search space in addition to CSS, where it is up to RAN2 decision whether the configuration is in the existing UE-specific search space configuration or a new MT-specific search space (i.e., MSS) configuration. 
In TS 38.213 specification, related descriptions on availability indicator acquisition in DCI format 2_5 are provided as follows.
	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-PayloadSize-AI. The IAB-node is also provided a search space set configuration, by SearchSpace-IAB, for monitoring PDCCH.
For each serving cell of an IAB-node DU in a set of serving cells of the IAB-node DU, the IAB-node DU can be provided: 
-	an identity of the IAB-node DU serving cell by iabDuCellId-AI
-	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-node DU serving cell, and 
-	a mapping for the soft symbol availability combinations provided by AvailabilityCombination to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId
The IAB-node DU can assume 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.
An AI index field value in a DCI format 2_5 indicates to an IAB-node DU a soft symbol availability in each slot for a number of slots starting from a slot where the IAB-node detects the DCI format 2_5. The number of slots is equal to or larger than a PDCCH monitoring periodicity for DCI format 2_5 as provided by SearchSpace-IAB. The AI index field includes [image: ] bits where maxAIindex is the maximum of the values provided by corresponding availabilityCombinationId. An availability for a soft symbol in a slot is identified by a corresponding value resourceAvailability as provided in Table 14.2.



A DCI format 2_5 is composed of multiple availability indicator fields. When a DCI format 2_5 is transmitted in CSS, availability indicator fields for multiple IAB-nodes which have the same AI-RNTI can be included in a DCI. For example, if IAB-node 1 and IAB-node 2 have the same AI-RNTI and monitor DCI format 2_5 in the same search space resource, a DCI monitored carries availability indicator fields for all DU cells in IAB-node 1 and IAB-node 2.
As shown in Figure 1, within a DCI, an IAB-node DU cell determines bit location of its availability indicator field in a DCI using positionInDCI-AI is IAB-node DU cell specifically configured and dci-PayloadSize-AI is IAB-node specifically configured by higher-layer signaling. The maxAIindex is the maximum of the values provided by corresponding availabilityCombinationId, where availabilityCombinationId is configured by higher-layer IAB-node specifically. An IAB-node DU cell assumes that a DCI format 2_5 has dci-PayloadSize-AI payload size, and starting bit location and bit length of its corresponding availability indicator field are positionInDCI-AI and max{ceil(log2(maxAIindex+1)), 1}, respectively.

[image: ]
Figure 1. Location of availability indicator field for an IAB-node DU-cell in DCI format 2_5

On the other hand, when a DCI format 2_5 is transmitted in USS/MSS, a DCI format 2_5 is composed of availability indicator field(s) corresponding to one IAB-node. In other words, if an IAB-node MT detects DCI format 2-5, it carries availability indicator fields for IAB-node DU cells in the IAB-node. Therefore, when an IAB-node MT monitors DCI format 2_5, the DCI field composition can be different for CSS and USS/MSS. In specifically, the value of dci-PayloadSize-AI and positionInDCI-AI can be different according to monitoring search space, i.e., CSS or USS/MSS. Therefore, it is desirable that dci-PayloadSize-AI and positionInDCI-AI are configured independently for CSS and USS/MSS.
Considering above aspects, we propose to introduce new RRC parameters dci-PayloadSize-AI-MSS and positionInDCI-AI-MSS in addition to dci-PayloadSize-AI and positionInDCI-AI, where dci-PayloadSize-AI and positionInDCI-AI are applied in CSS and dci-PayloadSize-AI-MSS and positionInDCI-AI-MSS are applied in USS/MSS, respectively.

Proposal 2: In addition to dci-PayloadSize-AI and positionInDCI-AI used for CSS, introduce new RRC parameters dci-PayloadSize-AI-MSS and positionInDCI-AI-MSS used for the MT-specific search space. 

The corresponding proposed TP based on Proposal 2 is provided in Annex 1.

PDCCH scrambling in MT-specific search space
According to TS 38.211, the parameters nID and nRNTI are used to generate scrambling sequence for PDCCH as follows. For an UE perspective, the value of nID and nRNTI are applied differently in CSS and USS. 
	The scrambling sequence generator shall be initialized with
	[image: ]
where
-	for a UE-specific search space as defined in clause 10 of [5, TS 38.213], [image: ] equals the higher-layer parameter pdcch-DMRS-ScramblingID if configured,
-	 otherwise
and where 
-	[image: ] is given by the C-RNTI for a PDCCH in a UE-specific search space if the higher-layer parameter pdcch-DMRS-ScramblingID is configured, and
-	[image: ] otherwise.



If DCI format 2_5 can be monitored in MSS, not in existing USS, the scrambling sequence generation for PDCCH in MSS needs to be newly defined. If the current specification is not modified, it can be interpreted to the value of nID = NIDcell and nRNTI = 0 for DCI format 2_5 monitoring in MSS. Since IAB-MT specific DCI format 2_5 is monitored in MSS, the scrambling sequence for PDCCH also needs to be IAB-MT specific. Therefore, the scrambling sequence generation procedure should be the same for USS and MSS. 

Proposal 3: PDCCH scrambling sequence generation for MT-specific search space needs to be defined in TS 38.211.

The corresponding proposed TP based on Proposal 3 is provided in Annex 2.

Availability indicator related configurations in DownlinkPreemption
DownlinkPreemption IE is a set of parameters for DCI format 2_1 which is used to indicate downlink pre-emption resource. In the recent version of TS 38.331, availability indicator related configurations are included as follows. 
	DownlinkPreemption information element
-- ASN1START
-- TAG-DOWNLINKPREEMPTION-START

DownlinkPreemption ::=              SEQUENCE {
    int-RNTI                            RNTI-Value,
    timeFrequencySet                    ENUMERATED {set0, set1},
    dci-PayloadSize                     INTEGER (0..maxINT-DCI-PayloadSize),
    int-ConfigurationPerServingCell     SEQUENCE (SIZE (1..maxNrofServingCells)) OF INT-ConfigurationPerServingCell,
    ...,
    [[
    dci-PayloadSize-Al-r16              INTEGER (1..maxAI-DCI-PayloadSize-r16)         OPTIONAL,
    int-ConfigurationPerServingCell-r16 SEQUENCE (SIZE (1..maxNrofServingCells)) OF INT-ConfigurationPerServingCellAI-r16  OPTIONAL
    ]]
}

INT-ConfigurationPerServingCell ::= SEQUENCE {
    servingCellId                       ServCellIndex,
    positionInDCI                       INTEGER (0..maxINT-DCI-PayloadSize-1)
}

INT-ConfigurationPerServingCellAI-r16 ::=   SEQUENCE {
    servingCellId-r16                           ServCellIndex,
    positionInDCI-AI-r16                        INTEGER (0..maxAI-DCI-PayloadSize-r16-1)        OPTIONAL
}

-- TAG-DOWNLINKPREEMPTION-STOP
-- ASN1STOP



However, these newly included elements highlighted with red color are not relevant to DownlinkPreemption IE, and thus it needs to be eliminated.

Proposal 4: Availability indicator related configurations should be eliminated in DownlinkPreemption IE in TS 38.331, and send LS to RAN2 to inform this.

Summary
In this contribution, we provide our views on IAB resource multiplexing as follows.

Proposal 1: Guard Symbol MAC CE can be indicated per each individual cell or applies to all cells within a cell group.
Proposal 2: In addition to dci-PayloadSize-AI and positionInDCI-AI used for CSS, introduce new RRC parameters dci-PayloadSize-AI-MSS and positionInDCI-AI-MSS used for the MT-specific search space. 
Proposal 3: PDCCH scrambling sequence generation for MT-specific search space needs to be defined in TS 38.211.
Proposal 4: Availability indicator related configurations should be eliminated in DownlinkPreemption IE in TS 38.331, and send LS to RAN2 to inform this.
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Annex 1. Text proposals on 38.213
14. 	Integrated access-backhaul operation 
-------------------------------------------------------- Omitted -----------------------------------------------------
[bookmark: _GoBack]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 in cell-common search space by dci-PayloadSize-AI, and if configured, a payload size of a DCI format 2_5 in MT-specific search space by dci-PayloadSize-AI-MSS. The IAB-node is also provided a search space set configuration, by SearchSpace-IAB, for monitoring PDCCH.
For each serving cell of an IAB-node DU in a set of serving cells of the IAB-node DU, the IAB-node DU can be provided: 
-	an identity of the IAB-node DU serving cell by iabDuCellId-AI
-	a location of an availability indicator (AI) index field in DCI format 2_5 in cell-common search space by positionInDCI-AI
-	a location of an AI index field in DCI format 2_5 in MT-specific search space by positionInDCI-AI-MSS
-	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-node DU serving cell, and 
-	a mapping for the soft symbol availability combinations provided by AvailabilityCombination to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId
The IAB-node DU can assume 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.
An AI index field value in a DCI format 2_5 indicates to an IAB-node DU a soft symbol availability in each slot for a number of slots starting from a slot where the IAB-node detects the DCI format 2_5. The number of slots is equal to or larger than a PDCCH monitoring periodicity for DCI format 2_5 as provided by SearchSpace-IAB. The AI index field includes [image: ] bits where maxAIindex is the maximum of the values provided by corresponding availabilityCombinationId. An availability for a soft symbol in a slot is identified by a corresponding value resourceAvailability as provided in Table 14.2.
-------------------------------------------------------- Omitted -----------------------------------------------------
Annex 2. Text proposals on 38.211
[bookmark: _Toc19796492][bookmark: _Toc26459718][bookmark: _Toc29230368][bookmark: _Toc36026627]7.3.2.3	Scrambling
[bookmark: _Hlk523251629]The UE shall assume the block of bits , where  is the number of bits transmitted on the physical channel, is scrambled prior to modulation, resulting in a block of scrambled bits  according to


where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with
	[image: ]
where
-	for a UE-specific search space or a MT-specific search space as defined in clause 10 of [5, TS 38.213], [image: ] equals the higher-layer parameter pdcch-DMRS-ScramblingID if configured,
-	 otherwise
and where 
-	[image: ] is given by the C-RNTI for a PDCCH in a UE-specific search space or a MT-specific search space if the higher-layer parameter pdcch-DMRS-ScramblingID is configured, and
-	[image: ] otherwise.
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