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[bookmark: OLE_LINK13]This contribution discusses the corrections on the resource multiplexing among backhaul and access links, and proposes corresponding TPs.
[bookmark: _Ref129681832]Corrections on resource multiplexing among backhaul and access links
Correction #1: Slot format configurations for DU and MT
As captured in TS 38.213, the slot formats of IAB node DU and MT can be configured by higher layer parameters:
	14	Integrated access-backhaul operation
-------------------------------------------- skipped text part ------------------------------------------
For each serving cell of an IAB-node DU, the IAB-node DU can be provided an indication for a slot format over a number of slots by IAB-DU-Resource-Configuration. For each serving cell, an IAB-node MT can be provided an indication for a slot format over a number of slots by tdd-UL-DL-ConfigDedicated-IAB-MT. If the IAB-node MT is provided tdd-UL-DL-ConfigDedicated-IAB-MT, the parameter tdd-UL-DL-ConfigDedicated-IAB-MT overrides only flexible symbols over the number of slots as provided by TDD-UL-DL-ConfigurationCommon.
The tdd-UL-DL-ConfigDedicated-IAB-MT provides
-	a set of slot configurations by slotSpecificConfigurationsToAddModList-IAB-MT
-	for each slot configuration from the set of slot configurations
-	a slot index for a slot provided by slotIndex
-	a set of symbols for a slot by symbols where 
-	if symbols = allDownlink, all symbols in the slot are downlink
-	if symbols = allUplink, all symbols in the slot are uplink
-	if symbols = explicit, nrofDownlinkSymbols provides a number of downlink first symbols in the slot and nrofUplinkSymbols provides a number of uplink last symbols in the slot. If nrofDownlinkSymbols is not provided, there are no downlink first symbols in the slot and if nrofUplinkSymbols is not provided, there are no uplink last symbols in the slot. The remaining symbols in the slot are flexible.
-	if symbols = explicit-IAB-MT, nrofUplinkSymbols provides a number of uplink first symbols in the slot and nrofDownlinkSymbols provides a number of downlink last symbols in the slot. If nrofUplinkSymbols is not provided, there are no uplink first symbols in the slot and if nrofDownlinkSymbols is not provided, there are no downlink last symbols in the slot. The remaining symbols in the slot are flexible.
For each slot having a corresponding index provided by slotIndex, the IAB-MT applies a format provided by a corresponding symbols.


The higher layer parameter tdd-UL-DL-ConfigDedicated-IAB-MT for an IAB-node MT is similar to the higher layer parameter tdd-UL-DL-ConfigurationDedicated for a UE in Section 11 of TS 38.213 except that new slot formats for an IAB-node MT can be indicated by tdd-UL-DL-ConfigDedicated-IAB-MT. In Section 11 of TS 38.213, the UE behaviors related to slot format determination with tdd-UL-DL-ConfigurationDedicated are described. However, though it may be straightforward, the IAB-node MT behaviors related to slot format determination with tdd-UL-DL-ConfigDedicated-IAB-MT have not been captured. Consequently, when tdd-UL-DL-ConfigDedicated-IAB-MT is provided, the IAB node MT cannot determine how to use the parameter in order to determine the slot format. 
To solve this issue, one simple clarification can be added that the behaviors of IAB-node MT with tdd-UL-DL-ConfigDedicated-IAB-MT are same as the behaviors of UE with tdd-UL-DL-ConfigurationDedicated.
Besides, since the slot format configurations for DU and MT are provided separately, dividing the first paragraph into two parts seems more proper.
Proposal 1: Adopt TP1 on resource multiplexing among backhaul and access links to TS 38.213 14.
	Text proposal 1:
----------------------------------------------- Start of Text Proposal 2 -----------------------------------------------
< Unchanged parts are omitted >
[bookmark: _GoBack]For each serving cell of an IAB-node DU, the IAB-node DU can be provided an indication for a slot format over a number of slots by IAB-DU-Resource-Configuration.
For each serving cell, an IAB-node MT can be provided an indication for a slot format over a number of slots by tdd-UL-DL-ConfigDedicated-IAB-MT. If the IAB-node MT is provided tdd-UL-DL-ConfigDedicated-IAB-MT, the parameter tdd-UL-DL-ConfigDedicated-IAB-MT overrides only flexible symbols over the number of slots as provided by TDD-UL-DL-ConfigurationCommon.
The tdd-UL-DL-ConfigDedicated-IAB-MT provides
-	a set of slot configurations by slotSpecificConfigurationsToAddModList-IAB-MT
-	for each slot configuration from the set of slot configurations
-	a slot index for a slot provided by slotIndex
-	a set of symbols for a slot by symbols where 
-	if symbols = allDownlink, all symbols in the slot are downlink
-	if symbols = allUplink, all symbols in the slot are uplink
-	if symbols = explicit, nrofDownlinkSymbols provides a number of downlink first symbols in the slot and nrofUplinkSymbols provides a number of uplink last symbols in the slot. If nrofDownlinkSymbols is not provided, there are no downlink first symbols in the slot and if nrofUplinkSymbols is not provided, there are no uplink last symbols in the slot. The remaining symbols in the slot are flexible.
-	if symbols = explicit-IAB-MT, nrofUplinkSymbols provides a number of uplink first symbols in the slot and nrofDownlinkSymbols provides a number of downlink last symbols in the slot. If nrofUplinkSymbols is not provided, there are no uplink first symbols in the slot and if nrofDownlinkSymbols is not provided, there are no downlink last symbols in the slot. The remaining symbols in the slot are flexible.
For each slot having a corresponding index provided by slotIndex, the IAB-MT applies a format provided by a corresponding symbols.
If an IAB-node MT is provided tdd-UL-DL-ConfigDedicated-IAB-MT, the statements using the term "tdd-UL-DL-ConfigDedicated" in clauses 11.1 is replaced with "tdd-UL-DL-ConfigDedicated-IAB-MT" for the IAB-node MT. 

< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 2 -----------------------------------------------


Correction #2: Determining availability of DU soft symbols
As captured in TS 38.213, the IAB node DU determines the availability of soft symbols according to the following procedure:
	14	Integrated access-backhaul operation
-------------------------------------------- skipped text part ------------------------------------------
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
-	for the IAB-node MT, ability to transmit or receive by the IAB-node DU in the soft symbol is equivalent to a configuration of the soft symbol as unavailable, or
-	the IAB-node DU detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception


The corresponding agreement was made in RAN1 #99: 
	Agreements:
Adopt the following regarding the IAB behaviour as it relates to soft DU resources:
The IAB node may use a soft DU resource for transmission and/or reception in line with D/U/F configuration of the resource, if and only if
· the use of the resource does not change the IAB-MT behavior relative to the IAB-MT behavior if the resource was instead configured as unavailable type
or
· the IAB node has received a DCI with DCI format 4_0 (format 2_5) indicating that the resource is available


This intention of the agreement can be summarize as follows: even if a soft symbol is not indicated as available by DCI format 2_5, the IAB node DU can use the soft symbol as long as the behaviors of MT is not changed by the transmission or reception of DU. 
However, the current specification does not capture the intention clearly. The ability to transmit or receive is for the IAB-node MT instead of the IAB-node DU. Therefore, we have the following proposal:
Proposal 2: Adopt TP2 on resource multiplexing among backhaul and access links to TS 38.213 14.
	Text proposal 2:
----------------------------------------------- Start of Text Proposal 2 -----------------------------------------------
< Unchanged parts are omitted >
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
-	for the IAB-node MT, the ability to transmit or receive is not impacted by the IAB-node DU in the soft symbol is equivalent to a configuration of the soft symbol as unavailables, or
-     the IAB-node DU detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 2 -----------------------------------------------



Correction #3: Availability indication of soft resource
As captured in TS 38.213, the IAB node DU may receive DCI format 2_5 according to the following procedure:
	14	Integrated access-backhaul operation
-------------------------------------------- skipped text part ------------------------------------------
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 for each DL BWP or each UL BWP 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.


It should be noted, BWP is a UE-specific configuration, and the definition of BWP for DU cell has not been discussed and does not seem to be necessary. Besides, the parent node is not aware of the BWPs operated by child IAB node DU. Therefore, it is not necessary to capture BWPs in this part.
Proposal 3: Adopt TP3 on resource multiplexing among backhaul and access links to TS 38.213 14.
	Text proposal 3:
----------------------------------------------- Start of Text Proposal 3 -----------------------------------------------
< Unchanged parts are omitted >
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 for each DL BWP or each UL BWP 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.
< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 3 -----------------------------------------------



Correction #4: Reception of DCI format 2_5
As captured in TS 38.213, the IAB node DU may receive DCI format 2_5 according to the following procedure:
	14	Integrated access-backhaul operation
-------------------------------------------- skipped text part ------------------------------------------
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 UE obtains at a PDCCH monitoring occasion for DCI format 2_5 by a corresponding AI index field value, and the UE detects more than one DCI formats 2_5 indicating an availability combination of soft symbols in a slot, the UE 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.


There are typos in this paragraph, where “UE” should be replaced by “IAB-node MT”.
Proposal 4: Adopt TP4 on resource multiplexing among backhaul and access links to TS 38.213 14.
	Text proposal 4:
----------------------------------------------- Start of Text Proposal 4 -----------------------------------------------
< Unchanged parts are 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-node MT UE obtains at a PDCCH monitoring occasion for DCI format 2_5 by a corresponding AI index field value, and the IAB-node MT UE detects more than one DCI formats 2_5 indicating an availability combination of soft symbols in a slot, the IAB-node MTUE 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.
< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 4 -----------------------------------------------



Conclusion
Based on the discussions, we have the following proposals:
Proposal 1: Adopt TP1 on resource multiplexing among backhaul and access links to TS 38.213 14.
Proposal 2: Adopt TP2 on resource multiplexing among backhaul and access links to TS 38.213 14.
Proposal 3: Adopt TP3 on resource multiplexing among backhaul and access links to TS 38.213 14.
Proposal 4: Adopt TP4 on resource multiplexing among backhaul and access links to TS 38.213 14.
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