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1	Introduction
In this contribution, we discuss issues related to Rel-16 IAB operation.  
[bookmark: _Toc415085486][bookmark: _Toc503902285]2	Discussion
2.1	PDCCH monitoring related to DCI format 2-5 
RAN1 #100b meeting agreed on the following, 
Agreements: Confirm that from a RAN1 perspective all Rel-15 UE common search space types are also applicable to Rel-16 IAB nodes. Signaling details are left to RAN2.

Agreements: 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.
 
Agreements: 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).

However, the changes are not captured in Ran1 specs, and as per TS 38.213 [1] it still does not include details related to AI-RNTI. 
	[bookmark: _Toc52208375]38.213 Section 10.1
<text omitted>
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI and
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL-L-CS-RNTI.
<text omitted>



Even though this can be easily fixed by having AI-RNTI also in the above list, it is not appropriate to include IAB related changes outside the Section 14 (as all changes related to IAB are within this section) and would be good to capture a similar text in Section 14. Therefore, we have the following proposal. 
[bookmark: _GoBack]Proposal 1: Capture the following text proposal to allow PDCCH monitoring of DCI format 2-5 in CSS and USS. 
	14 	Integrated access-backhaul operation
<text omitted>
If a PDCCH monitoring periodicity for DCI format 2_5 is smaller than a duration of an availability combination of soft symbols over a number of slots that the IAB-MT obtains at a PDCCH monitoring occasion for DCI format 2_5 by a corresponding AI index field value, and the IAB-MT detects more than one DCI formats 2_5 indicating an availability combination of soft symbols in a slot, the IAB-MT expects that each of the more than one DCI formats 2_5 indicates a same value for the availability combination of the soft symbols in the slot.
The IAB-MT monitors PDCCH candidates in one or more search space sets as described in Clause 10.1, and additionally monitors PDCCH candidates for a DCI format 2_5 with CRC scrambled by AI-RNTI in one or both of the following search spaces sets
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common 
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific. 

<text omitted>



2.2	Use of “serving cell of IAB DU”
TS 38.213 Section 14 has several mentioning of “IAB-DU serving cell” and “serving cell of an IAB-DU”, and this is confusing with the serving cell definition that generally used across 38.213 considering UEs. Also, within the same section, IAB MT also refers to use the terminology of serving cells. In contrast, in TS 38.331, the terminology of “serving” is not used for IAB-DU, and always refer cells of IAB DU as “IAB DU cells”. To align the specs and to remove the confusion of using “serving’ with IAB-DU, we have the following proposal. 

Proposal 2: Capture the following text proposal to clarify IAB DU cells.

	14 	Integrated access-backhaul operation
<text omitted>
If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when , where  is obtained as for a "UE" in Clause 4.2 for the TAG containing the serving cell and  and  are determined as
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR1, 
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR2
The IAB-node may use the time difference to determine a DU transmission time.
A slot format for an IAB-DU or an IAB-MT includes downlink symbols, uplink symbols, and flexible symbols. 
For each serving cell of an IAB-DU, the IAB-DU can be provided an indication for a slot format over a number of slots by IAB-DU-Resource-Configuration. 
<text omitted>
With reference to slots of an IAB-DU serving cell, a symbol in a slot of an IAB-DU serving 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 serving 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-PayloadSize-AI. The IAB-node is also provided a search space set configuration, by SearchSpace, for monitoring PDCCH.
For each serving cell of an IAB-DU in a set of serving cells of the IAB-DU, the IAB-DU can be provided: 
-	an identity of the IAB-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-DU serving 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
The IAB-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-DU a soft symbol availability in each slot for a number of slots starting from the earliest slot of the IAB-DU which overlaps in time with the slot of the IAB-MT where the IAB-MT 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. 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 14-3. 
<text omitted>




3	Conclusions
In this contribution, our proposals are as follows,  
Proposal 1: Capture the following text proposal to allow PDCCH monitoring of DCI format 2-5 in CSS and USS. 
	14 	Integrated access-backhaul operation
<text omitted>
If a PDCCH monitoring periodicity for DCI format 2_5 is smaller than a duration of an availability combination of soft symbols over a number of slots that the IAB-MT obtains at a PDCCH monitoring occasion for DCI format 2_5 by a corresponding AI index field value, and the IAB-MT detects more than one DCI formats 2_5 indicating an availability combination of soft symbols in a slot, the IAB-MT expects that each of the more than one DCI formats 2_5 indicates a same value for the availability combination of the soft symbols in the slot.
The IAB-MT monitors PDCCH candidates in one or more search space sets as described in Clause 10.1, and additionally monitors PDCCH candidates for a DCI format 2_5 with CRC scrambled by AI-RNTI in one or both of the following search spaces sets
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common 
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific. 

<text omitted>



Proposal 2: Capture the following text proposal to clarify IAB DU cells.

	14 	Integrated access-backhaul operation
<text omitted>
If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when , where  is obtained as for a "UE" in Clause 4.2 for the TAG containing the serving cell and  and  are determined as
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR1, 
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR2
The IAB-node may use the time difference to determine a DU transmission time.
A slot format for an IAB-DU or an IAB-MT includes downlink symbols, uplink symbols, and flexible symbols. 
For each serving cell of an IAB-DU, the IAB-DU can be provided an indication for a slot format over a number of slots by IAB-DU-Resource-Configuration. 
<text omitted>
With reference to slots of an IAB-DU serving cell, a symbol in a slot of an IAB-DU serving 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 serving 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-PayloadSize-AI. The IAB-node is also provided a search space set configuration, by SearchSpace, for monitoring PDCCH.
For each serving cell of an IAB-DU in a set of serving cells of the IAB-DU, the IAB-DU can be provided: 
-	an identity of the IAB-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-DU serving 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
The IAB-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-DU a soft symbol availability in each slot for a number of slots starting from the earliest slot of the IAB-DU which overlaps in time with the slot of the IAB-MT where the IAB-MT 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. 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 14-3. 
<text omitted>
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