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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution addresses the remaining issues for resource multiplexing among backhaul and access links.
2. Discussion
In this section, processing time for explicit availability indication and condition of implicit availability indication of soft resource will be discussed.
· Processing time for explicit availability indication 
At the RAN1#97 meeting, it has been concluded to further study whether the processing time for applying an explicit indication at the child DU is defined or left to implementation.
	Conclusion:
The following alternatives are considered (to be down-selected in RAN1#98) for the explicit indication of the availability of soft resources:
· Alt 1) Indicate which MT resources are “IA” for the child DU (DU-IA)
· Alt 2a) Indicate DU-IA and MT resource type (MT-D/MT-U/MT-F)
· Alt 2b) Indicate DU-IA and DU resource type (DU-D/DU-U/DU-F)
· Alt 3) Jointly or separately indicate DU-IA, the DU resource type, and/or MT resource type 
· FFS: monitoring occasions for the explicit indication at the MT
· FFS: whether the processing time for applying an explicit indication at the child DU is defined or left to implementation.


For the case of DL DU soft resource activation of an IAB-node, when parent node activates the DL soft resources of IAB-node via DL indication (i.e., DCI format 2_5), the IAB-node needs some time for decoding the indication and some time for preparing using the activated DL soft resources. Figure 2 illustrates the required processing time between the DL indication and activated DL soft resource, where  denotes the processing time to decode the DL indication, A denotes scheduling preparation time for the access link. If the processing time is known by parent node, the parent node can still schedule resources within the  time duration to IAB-node MT, thus to improve the resource utilization efficiency.
[image: ]
Figure 1 IAB node scheduling delay and processing delays for downlink
For the case of UL DU soft resource activation of an IAB-node, IAB-node also need some time for decoding the indication (). Also, preparation of the scheduling is also needed (). In additional,  processing time as defined in the current spec should be added in order to allow UE to prepare the PUSCH after receiving uplink grant. The definition of   is also beneficial to improve resource utilization efficiency as mentioned above.
[image: ]
Figure 2 IAB node scheduling delay and processing delays for uplink
Furthermore, when parent node deactivates the soft resources of IAB-node via DL indication, i.e., indicating the soft resources from Available to Not-Available,  can be applied to restrict the processing time to decode the DL indication as well. If the processing time is known by parent node, parent node will not schedule the resource within the  time duration to IAB node MT, thus to avoid non-effective scheduling, since IAB node MT is ready to receive scheduling command.
Regarding the value of , since  is mainly used for PDCCH decoding, similar processing time definition used for other feature can be reused, e.g., uplink cancellation indication. PUSCH preparation time for PUSCH timing capability 2 is used for uplink cancellation indication (TS38.214 Table 6.4-2) at least for FR1. It is proposed that  can also use the same value at least for FR1.
For FR2, the PUSCH preparation time  capability 1(which includes PDCCH decoding time) can be reused for simple specification effort, since no PUSCH preparation time  capability 2 is defined for FR2 so far.
Regarding the value of the scheduling preparation time,  and  can be equal, which can be a IAB-node capability, such capability can be reported to parent node and/or CU.  
Proposal 1: RAN1 to define the processing time for DCI format 2_5, i.e., 
· For FR1, Table 6.4-2 in TS38.214 is used (same as PUSCH preparation time for PUSCH timing capability 2)
· For FR2, Table 6.4-1 in TS38.214 is used (same as PUSCH preparation time for PUSCH timing capability 1)
Proposal 2: IAB node reports its scheduling preparation time, i.e., value A, to parent node and CU.
Proposal 3: Capture the TP in Annex 1 in R1-2000314 for availability indication in TS38.213.
· Implicit availability indication 
At the RAN1#99 meeting, it has been agreed that implicit activation of DU soft resource can be applied, only when 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.
	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
· …


However, the implicit indication of soft resource availability is not captured in specification correctly. In 38.213 chapter 14 [1], whether the transmission or reception ability freedom is applied to IAB-node MT or IAB-node DU is not clear.
	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 corresponding TP is formulated as in TP in Annex 2, where the transmission or reception ability freedom is only applied to IAB-node MT, which is aligned with the agreement made at the RAN1#99 meeting.
Proposal 4: Accept the proposed TP in Annex 2 in R1-2000314 to clarify the transmission or reception ability freedom of IAB-node MT.
3. Conclusion
This contribution focus on resource multiplexing among backhaul and access link and the following is proposed,
Proposal 1: RAN1 to define the processing time for DCI format 2_5, i.e., 
· For FR1, Table 6.4-2 in TS38.214 is used (same as PUSCH preparation time for PUSCH timing capability 2)
· For FR2, Table 6.4-1 in TS38.214 is used (same as PUSCH preparation time for PUSCH timing capability 1)
[bookmark: _GoBack]Proposal 2: IAB node reports its scheduling preparation time, i.e., value A, to parent node and CU.
Proposal 3: Capture the TP in Annex 1 in R1-2000314 for availability indication in TS38.213. 
Proposal 4: Accept the proposed TP in Annex 2 in R1-2000314 to clarify the transmission or reception ability freedom of IAB-node MT.
4. Reference 
[1] R1-1913638, “CR 38.213 for integrated access-backhaul operation,” RAN1#99.
Annex 1 : TP for TS38.213
---------------------------------------- Start of TP of TS 38.213 ----------------------------------------14	Integrated access-backhaul operation 
<Unchanged parts omitted>
DCI format 2_5 decoding time is , where  is equal to PUSCH processing time in Table 6.4-2 sub-clause 6.4 in [TS38.214] for FR1 and Table 6.4-1 sub-clause 6.4 in [TS38.214] for FR2. IAB-node scheduling preparation time is .
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 IAB-node DU is not expected  to transmit PDSCH corresponds to a DCI format 2_5 indicates its soft resource as available earlier than at symble , where  is defined starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI format 2_5. 
The IAB-node DU is not expected  to receive PDSCH corresponds to a DCI format 2_5 indicates its soft resource as available earlier than at symbol , where is defined starting  after the end of the reception of the last symbol of the PDCCH carrying 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  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.
---------------------------------------------- End of TP ----------------------------------------------------
Annex 2 : TP for TS38.213
---------------------------------------- Start of TP of TS 38.213 ----------------------------------------
14	Integrated access-backhaul operation 
<Unchanged parts 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, ability to transmit or receive by the IAB-node DU in the soft symbol of the IAB-node DU is equivalent to a configuration of the soft symbol as unavailable, or
---------------------------------------------- End of TP ----------------------------------------------------
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