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1	Introduction
This contribution deals with the remaining open issues related to resource multiplexing among backhaul and access links. We consider the following issues in this Tdoc:
· Semi-static resource configuration
· Indicating DU-IA to an IAB node (including IAB node behavior)
· SFI table design
· Processing time.
2	Semi-static resource configuration
It was agreed in RAN1 #97 that “The resources are configured on a per DU (cell) basis” with “FFS: indication of additional supplemental per-link resource configurations of child DUs”. We think that it makes sense to support per link resource configuration in the case of multiple parent nodes. This is necessary for dual connectivity enabling topological redundancy by providing an alternative link and a redundant route to the donor node.

Proposal 1: Support per-link resource configurations of child DUs in the case of dual connectivity
From resource allocation point of view, there are different dual connectivity scenarios as shown in the example of Figure 1. These cases should be considered when determining resource allocation rules for different half-duplex scenarios involving MCG and SCG(s) links. For example:
· Case #0: IAB#A connected to two parent IAB nodes (IAB#1 and IAB#2), and both parent nodes are connected to the same CU. NR should discuss on how to determine which resource configuration (MCG, SCG or both) is valid for MT part of IAB#A?  
· Case #1: IAB#2 support two child IAB nodes (MCG to IAB#A and SCG to IAB#B). NR should discuss on how to determine the priority between two resource configurations (MCG, SCG) for IAB#2?
· Case #2: IAB#B connected to two parent IAB nodes (IAB#2 and IAB#3), and parent IAB nodes are connected to the different CUs. NR should discuss on how to determine the resource availability for a parent node (such as IAB #2 or IAB#3) configured to operate as a part of dual connectivity configuration with another IAB node (such as IAB#B)?

Proposal 2: Extend the current IAB resource configuration rules to support different dual connectivity scenarios in Rel-17.

[image: ]
Figure 1. Dual connectivity scenarios


Default resources:
Another FFS point based on RAN1#97 agreements is “FFS: default resources or pattern”. Based on Rel-15 rules, flexible resource is a default resource type for the cases when UE has not received any resource configuration. It makes sense to keep this functionality also for MT part of the IAB node. Additionally, it makes sense to define a default resource type for DU part of the IAB node. We think that Flexible soft should be used as the default resource type for DU: 
· Parent BH connection is maintained during flexible Soft
· Based on implicit or explicit indication, DU link is available for both DL transmission and UL reception in the Child link provided that Parent BH link is not assigned.

Proposal 3: Default resource types for IAB node are the following: 
· MT part: Flexible
· DU part: Flexible Soft

Resource type conflicts
The following agreements on DU resource configuration were made in RAN1#98bis [1]:

Agreements:
· A parent IAB node can be made aware of the number of symbols Ng the child IAB node would like the parent IAB node not to use at the edge (beginning or end) of a slot when there is a transition between child MT and child DU. Separately or additionally, the child IAB node can be made aware of the number of guard symbols that the parent IAB node will provide.
· Ng can be provided for each of the [8] possible transitions with potential overlap:
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	
	

	UL Tx
	
	

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	
	

	UL Rx
	
	


· If Ng is not provided it is assumed to be 0
NOTE: this agreement does not introduce any performance requirement on IAB nodes.

For each transition the potential overlap depends on the following parameters: 


	Parameter
	Description
	Value range: FR2 as the example

	Tp
	Propagation delay on the BH link
	[0,3us] Assuming max ~1km cell size for FR2

	Tg
	RX/TX switching gap of the IAB-DU
	[TA_offset, (TA_offset + Tsymbol)] *)

	Tg’
	RX/TX switching gap of the parent IAB-DU
	[TA_offset, (TA_offset + Tsymbol)] *)

	dTg
	Difference of Tg at the IAB node and the parent node
	[-Tsymbol, Tsymbol] *)

	TA
	Timing advance used for the UL TX by the IAB node
	[0, (2*Tp + Tg)]

	Tsw
	Switching time for the transition between IAB-MT and IAB-DU RX/TX
	[0,3us], 9.5.3.3 /TS 38.104


Table 1 Parameters for the derivation of the guard symbols
*) Assuming the range defined by RAN4 for T_delta.
With these assumptions, the slot overlap at the defined transitions will become:
Table 2 Possible slot overlap and affecting transient between IAB-MT and IAB-DU RX/TX.
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	Tp + Tsw
	Tp + Tg + Tsw

	UL Tx
	Tp – TA *)
	Tp – TA + Tsw

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	-Tp + Tsw
	TA – Tp + Tsw

	UL Rx
	-Tp – Tg *)
	-Tp + TA – Tg + Tsw


*) TA or Tg provide the gap for the transition, if required.
Further, taking into account that TA = 2*Tp + Tg’, and, assuming Tp(max) = 3us for FR2 (covering cell radius close to 1km), we end up with the following range for values of the number of guard symbols, [min, max]:
Table 3 Number of guard symbols for different transitions
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	[1,2]
	[1,4]

	UL Tx
	[0] **)
	[0,2]

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	[0,1]
	[0,3]

	UL Rx
	[0] **)
	[0,2]


**) Only negative values, i.e. no overlap of slots.
The same values are valid also for FR1 covering cell ranges up to 7.4km.
All possible values for the number of guard symbols in each transition can be represented with 2-bit information. The total number of bits to signal all values would become 16, i.e. two octets. If some optimization was needed, the two transition cases having no overlap could be omitted in order to reduce the size of the signaled information. This can be left to RAN2 to discuss and agree.
It was agreed in RAN1#98bis that “the child IAB node can be made aware of the number of guard symbols that the parent IAB node will provide”. This signaling can be seen as a confirmation of understanding between two nodes and it will ensure that the child node does not need to apply additional constraints for the DU resource usage. The actual signaling format can be the same for both gap request and gap confirmation (details are up-to RAN2 to decide).
Proposal 4: RAN1 is asked to confirm the range for the number of guard symbols for each possible transition as shown in the table below.
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	[1,2]
	[1,4]

	UL Tx
	[0] **)
	[0,2]

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	[0,1]
	[0,3]

	UL Rx
	[0] **)
	[0,2]


**) Only negative values, i.e. no overlap of slots.

Proposal 5: Two-bit information is used to indicate the number of guard symbols per each transition resulting in max 16 information. For possible optimization, the transitions having the only zero could be left out from the signalled information.

2	Indicating DU-IA to an IAB node  
Based on agreements made in RAN1#96, in the case of soft resources both implicit and explicit indication of the availability of soft resources at an IAB node are supported

Agreements:
· If a resource is configured as not available, the DU cannot assume it can use the resource 
· In case of hard DU resources, the DU can assume it can use the resource regardless of the MT's configuration 
· FFS: Exception cases for specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH) 
· In case of soft DU resources: 
· If the soft resource is indicated as available, the DU can assume it can use the resource
· If the soft resource is not indicated as available, the DU cannot assume it can use the resource 
· The use of soft resources at least corresponds to transmission/reception of specific signals and channels (e.g. PDSCH/PUSCH) at the DU 
· FFS the use of soft resources in case of cell-specific (e.g. SS/PBCH blocks, SI reception, RACH) signals and channels to be potentially transmitted/received at the DU
· Both implicit and explicit indication of the availability of soft resources at an IAB node is supported 
· In case of implicit indication of DU soft-resource availability, the IAB node knows that the DU resource can be used without impacting the MTs ability to transmit/receive according to its configuration and scheduling based on indirect means. Examples of such means may include:
· the lack of uplink scheduling grant at the MT
· no data available for MT transmission
· the configured MT search space, 
· configured RS measurement occasions (e.g. SSB/CSI-RS)
· FFS: consider whether the parent should be able to always be aware of/control the outcome of implicit indications at child nodes

The following agreement related to explicit indication was made in RAN1#98bis [1]:

Agreements:
A DCI following the DCI Format 2_0 structure is used to indicate DU-IA to an IAB node using a new IA-RNTI different from SFI-RNTI.
· This DCI contains one or multiple fields (similar to SFI-index fields in DCI Format 2_0), each field value is used as the index in a RRC configured AI (Availability Indicator) AvailabilityCombination table (similar to the SFI SlotFormatCombination table).
· Each entry in the AI AvailabilityCombination table indicates the resource availability for a set of consecutive slots.
· Each element of each entry in the AI AvailabilityCombination table indicates the resource availability in a slot.
· The resource availability can take 8 values:

	Value
	Meaning

	0
	No resources available

	1
	D resources available

	2
	U resources available

	3
	D and U resources available

	4
	F resources available

	5
	D and F resources available

	6
	U and F resources available

	7
	All resources available


 			The maximum number of entries in the AI AvailabilityCombination table is 512.


Table 4 shows the anticipated IAB node behavior for DU Soft resources under different configuration options. It assumes that implicit determination is based on the Rel-15 UE behaviors and rules defined for UL/DL/Flexible symbols. In addition to Rel-15 rules, we need to consider all different configuration options and their combinations as shown in Table 4:
· SFI-RNTI not configured 
· SFI-RNTI configured and received
· SFI-RNTI configured but not received
· AI-RNTI not configured
· AI-RNTI configured and received
· AI-RNTI configured but not received.

We propose to maintain Rel-15 rules defined for flexible resources with and without SFI-RNTI.

Proposal 6: When operating according to implicit indication, MT determines the availability of flexible resources according to Rel-15 rules defined in TS 38.213 (Section 11.1) and based on received DCI and/or higher layer configuration.
· If Flexible MT resource is not assigned for Parent BH link it is considered as “IA” – i.e. DU resource is implicitly indicated as available
· otherwise, if Flexible MT resource is assigned for Parent BH DL or Parent BH UL link it is considered as “INA” - i.e. DU resource is implicitly indicated as not available.


[bookmark: _Hlk23421443]Table 4 IAB node behaviour with SFI-RNTI and AI-RNTI (Rel-15 behaviour)
	Configuration
	IAB node behavior
	

	
	MT
	DU

	Neither SFI-RNTI nor AI-RNTI
	MT flexible resources are adapted based tdd-UL-DL config. and the corresponding Rel-15 UE behaviors defined for DL/UL/Flexible symbols
	DU Soft resources are adapted based on implicit rules. 
· Prerequisite: DU Soft can be IA only if the corresponding MT resources is Flexible based on tdd-UL-DL config.
· DU Soft = IA only if the MT has not been scheduled for any transmission or reception (including PDCCH monitoring) on the corresponding Flexible resource.

	SFI-RNTI only
	MT flexible resources are adapted based on SFI-RNTI and the corresponding Rel-15 UE behaviors defined for DL/UL/Flexible symbols

In the absence of SFI-RNTI, MT flexible resources are adapted based tdd-UL-DL config. and the corresponding Rel-15 UE behaviors defined for DL/UL/Flexible symbols 

	DU Soft resources are adapted based on SFI-RNTI and the implicit rules. 

A DU Soft resource can be IA in the following cases:

· Case 1: SFI-RNTI is detected
· DU Soft = IA only if MT resource is indicated as Flexible by dynamic SFI and it’s not dynamically scheduled for DL reception or UL transmission
· Case 2: SFI-RNTI not detected
· Prerequisite: DU Soft can be IA only if the corresponding MT resources is Flexible based on tdd-UL-DL config
· DU Soft = IA if the resource is not dynamically scheduled for DL reception or UL transmission
· DU Soft = IA also when the has been scheduled for SPS/periodic transmission or reception (excluding PDCCH monitoring).

	AI-RNTI only
	MT flexible resources are adapted based tdd-UL-DL config. and the corresponding Rel-15 UE behaviors defined for DL/UL/Flexible symbols. 

Additionally, MT behavior is determined based on AI-RNTI:
· DU Soft = IA indicates that the corresponding DL/UL/Flexible resource is not available for MT

 
	DU Soft resources are adapted based on AI-RNTI and the implicit rules.

· Case a: AI-RNTI is detected
· DU Soft = IA only when indicated as available by AI-RNTI
· Case b: AI-RNTI is not detected. 
· Prerequisite: DU Soft can be IA only if the corresponding MT resources is Flexible based on tdd-UL-DL config
· DU Soft = IA only when if MT has not been scheduled for any transmission or reception (including PDCCH monitoring) on the corresponding Flexible resource 

	Both SFI-RNTI and AI-RNTI
	MT flexible resources are adapted based on SFI-RNTI and the corresponding Rel-15 UE behaviors defined for DL/UL/Flexible symbols

In the absence of SFI-RNTI, MT flexible resources are adapted based tdd-UL-DL config. and the corresponding Rel-15 UE behaviors defined for DL/UL/Flexible symbols.
Additionally, MT behavior is determined based on AI-RNTI:
· DU Soft = IA indicates that the corresponding DL/UL/Flexible resource is not available for MT
 

	DU Soft resources are adapted based on AI-RNTI, SFI-RNTI and implicit rules

· Case A: Both AI-RNTI and SFI-RNTI detected
· DU Soft = IA when indicated as available by AI-RNTI
· DU Soft can be IA also based on implicit determination
· DU Soft = IA also if MT resource is indicated as Flexible by dynamic SFI and it’s not dynamically scheduled for DL reception or UL transmission
· Case B: AI-RNTI is detected, SFI-RNTI is not detected
· DU Soft = IA when indicated as available by AI-RNTI
· DU Soft can be IA also based on implicit determination
· Prerequisite: DU Soft can be IA only if the corresponding MT resources is Flexible based on tdd-UL-DL config
· DU Soft = IA if the resource is not dynamically scheduled for DL reception or UL transmission
· DU Soft = IA also when the has been scheduled for SPS/periodic transmission or reception (excluding PDCCH monitoring).
· Case C: AI-RNTI not detected, SFI-RNTI detected:
· DU Soft = IA only if MT resource is indicated as Flexible by dynamic SFI and it’s not dynamically scheduled for DL reception or UL transmission.
· Case D: Neither AI-RNTI nor SFI-RNTI detected. 
· Prerequisite: DU Soft can be IA only if the corresponding MT resources is Flexible based on tdd-UL-DL config.
· DU Soft = IA if the resource is not dynamically scheduled for DL reception or UL transmission
· DU Soft = IA also when the has been scheduled for SPS/periodic transmission or reception (excluding PDCCH monitoring).



An open issue based on RAN1#98bis is what is the relationship between different indications. We think that it makes sense to follow Rel-15 principles where dynamically indicated SFI overrides the higher layer configured tdd-UL-DL configuration. On the other hand there is a need to decide which one to follow when SFI-RNTI and AI-RNTI are conflicting with each other. We think that in these cases it makes sense to follow the more conservative approach (=DU INA) as shown in Table 5.

Proposal 7: Define priorities related to AI-RNTI in the following way:
· AI-RNTI is prioritized over implicit determination
· When SFI-RNTI and AI-RNTI are conflicting with each other, operate according to DU INA.


Table 5 The proposed IAB behaviour when AI-RNTI and SFI-RNTI conflicting with each other.
	AI-RNTI 
	SFI-RNTI
	Proposed IAB behavior

	IA
	INA
	DU INA

	INA
	IA
	DU INA




Joint indication for SFI and AI: 

There are three issues with separately configured SFI-RNTI and AI-RNTI 
1. DCI overhead issue
2. Error cases and the related complexity for defining the IAB MT/DU behavior
3. Increased adaptation delay in the multi-hop scenarios (Due to the overhead issue, it may not be possible to transmit SFI-RNTI and AI-RNTI during the same slot). 

In order to mitigate these issues, it makes sense to support a configuration option where entries of the AI Availability combination table can be mapped to reserved entries of Table 11.1.1-1 in TS 38.213. This approach would provide the following benefits:
· UL/DL ratio for Parent BH link can be adjusted dynamically based on SFI defined for Rel-15
· The availability of DU Soft resources can be adjusted dynamically based on AI Availability combination table defined in RAN1#98bis [1]
· Overhead due to DCI format 2_0 is reduced by 50% compared to the case where both SFI-RNTI and AI-RNTI are configured. 
· The complexity related to error case mitigation is reduced considerably. This would mean that Case B and Case C showed in Table 4 can be completely avoided. 
Table 6 shows the IAB node behaviour for the case where entries of the AI Availability Combination Table are mapped to reserved entries of Table 11.1.1-1 in TS 38.213.


Proposal 8: Support a configuration option where entries of the AI Availability Combination Table can be mapped to reserved entries of Table 11.1.1-1 in TS 38.213. 

Table 6 IAB node behaviour with SFI-RNTI and AI-RNTI (Rel-15 behaviour)
	Configuration
	IAB node behavior
	

	
	MT
	DU

	Only SFI-RNTI configured. 
· 8 entries of the AI Availability Combination Table are  mapped to reserved entries of Table 11.1.1-1 in TS 38.213
	MT flexible resources are adapted based on SFI-RNTI and the corresponding Rel-15 UE behaviors defined for DL/UL/Flexible symbols

In the absence of SFI-RNTI, MT flexible resources are adapted based tdd-UL-DL config. and the corresponding Rel-15 UE behaviors defined for DL/UL/Flexible symbols.
Additionally, MT behavior is determined based on AI Availability Combination table:
· DU Soft = IA indicates that the corresponding DL/UL/Flexible resource is not available for MT
 

	DU Soft resources are adapted based on SFI-RNTI and implicit rules

· Case A1: SFI-RNTI detected
· DU Soft = IA when indicated as available by AI-RNTI
· DU Soft can be IA also based on implicit determination
· DU Soft = IA also if MT resource is indicated as Flexible by dynamic SFI and it’s not dynamically scheduled for DL reception or UL transmission
· Case A2: SFI-RNTI not detected. 
· Prerequisite: DU Soft can be IA only if the corresponding MT resources is Flexible based on tdd-UL-DL config.
· DU Soft = IA if the resource is not dynamically scheduled for DL reception or UL transmission
· DU Soft = IA also when the has been scheduled for SPS/periodic transmission or reception (excluding PDCCH monitoring).







PDCCH monitoring related to SFI-RNTI and AI-RNTI:
[bookmark: _Hlk23421874]
One FFS point based on RAN1#97 agreements is the following: “monitoring occasions for the explicit indication at the MT”. It is noted that Type-3 CSS applied for DCI Format 2_0 supports only slot-based monitoring from three first OFDM symbols of the slot. The main limitation of this approach is that SFI-RNTI or AI-RNTI can be sent only for one hop within each slot (in other words, it’s not possible to send one DCI format 2_0 by Parent node and another DCI format 2_0 by IAB node during the same slot). This will slightly increase the latency for explicit indication in multi-hop scenarios. On the other hand, the slot duration is already short for the considered mmWave scenarios. Furthermore, supporting multiple DCI Format 2_0 within one slot according to non-slot-based monitoring framework would be challenging from IAB processing time point of view. Based on that, slot-based monitoring can be seen as a sufficient solution at least for Rel-16.

Proposal 9: Use Rel-15 Type-3 CSS for configuring PDCCH monitoring for DCI format configured with SFI-RNTI or AI-RNTI
3	SFI table design 
When defining new slot formats for Rel-16 IAB scenario, the existing Table 11.1.1-1 (TS 38.213) and the related resource types (D, U, F) should be taken as the starting point. This is inline with the agreement made in RAN1#98bis [1]:

Agreements:
· Dynamic indication of UL-Flexible-DL (intended to dynamically update the flexible symbols) is supported for IAB-node MTs
· The dynamic indication of slot formats of UL-Flexible-DL should use DCI format 2_0 and reserved entries in Table 11.1.1-1 in 38.213. 

Table 7 shows an example of Rel-15 SFI table (parent link) with new slot formats added for supporting sequence order U-F-D, as well as slot formats for joint indication of SFI and AI
· Legacy slot formats #0-55 
· Slot formats for sequence order U-F-D #56 – (#55 + Y)
· Slot formats 246-254 for joint indication of SFI and AI 

The exact slot formats with sequence order UL-Flexible-DL are FFS. One reasonable design is proposed in [2].

Proposal 10: Use DCI format 2_0 and reserved entries of Table 11.1.1-1 in 38.213 to indicate SFI with sequence order UL-Flexible-DL 
· The exact slot formats with sequence order UL-Flexible-DL are FFS.
· Slot formats 246-254 are used for conveying the AI Availability Combination Table in the case of joint indication of SFI and AI
Table 7: Example for extension of Slot formats (with DU-IA) for normal cyclic prefix
	Format
	Symbol number in a slot

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	0
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	1
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	2
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F

	3
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	F

	4
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	F
	F

	5
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	F
	F
	F

	…
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	50
	D
	D
	F
	F
	U
	U
	U
	D
	D
	F
	F
	U
	U
	U

	51
	D
	F
	F
	U
	U
	U
	U
	D
	F
	F
	U
	U
	U
	U

	52
	D
	F
	F
	F
	F
	F
	U
	D
	F
	F
	F
	F
	F
	U

	53
	D
	D
	F
	F
	F
	F
	U
	D
	D
	F
	F
	F
	F
	U

	54
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D

	55
	D
	D
	F
	F
	F
	U
	U
	U
	D
	D
	D
	D
	D
	D

	56
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D

	57
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D

	58
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D

	59
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D

	…
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	55+Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(56+Y) - 245 
	Reserved

	246
	No resources available

	248
	D resources available

	249
	U resources available

	250
	D and U resources available

	251
	F resources available

	252
	D and F resources available

	253
	U and F resources available

	254
	All resources available

	255
	UE determines the slot format for the slot based on TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated and, if any, on detected DCI formats



4	IAB processing time for applying an explicit indication at the child DU 
The following agreement was made in RAN1#96:

Agreements:
· Further consider factors impacting the usage of soft resources at a child DU, including:
· MT's decoding delay
· Information exchange delay between MT and DU
· DU's PDSCH preparation time
· UE PUSCH preparation time
· Accumulated delay across hops.

Based on conclusions made in RAN1#97 it’s a FFS point “whether the processing time for applying an explicit indication at the child DU is defined or left to implementation.”

UE processing time related to PDSCH decoding is defined in terms of parameter N1, and PUSCH preparation  by parameter N2, respectively 
· N1: end of PDSCH to the earliest possible start of HARQ-ACK
· N2: End of PDCCH to the earliest possible start of PUSCH
Table 8 shows these values defined in Rel-15 specs (TS 38.214). 

Table 8: PUSCH preparation and PDCCH processing time defined in Rel-15
	

[image: ]
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First of all, we think that parameters N1 and N2 defined for UE should be valid also for the MT part of the IAB node. However, there is no need to define different IAB internal processing time components in the specification: these can be left for IAB implementation. Instead, we think that parameters N1 and N2, as well as principles defined in Rel-15, should be used as the basis for defining when certain soft (=flexible) resource at the latest can be made available for the DU. For example, when operating according to flexible resources in Rel-15 scenario, higher layer configured UL signals (SRS, PUCCH, PUSCH or PRACH) are cancelled only if the DCI indicating CSI-RS or PDSCH reception is received before than the PUSCH processing time defined by N2 (otherwise the higher layer configured UL signal is transmitted and CSI-RS or PDSCH is not received). 

Usage of Rel-15 principles could mean the following rules: 
· DCI (including DCI scrambled by SFI-RNTI and AI-RNTI) indicating the resource usage for certain flexible MT and/or soft DU resources should be received at least N2 symbols earlier in order to make the corresponding soft resource available for the IAB node. 
· Similarly, if MT does not receive DCI indicating PUSCH/PUCCH/SRS transmission or PDSCH reception within processing time defined by N2 (or N1 in the case of PDSCH HARQ-ACK), the corresponding flexible resource(s) are implicitly available for DU.  

Proposal 11: For the usage of soft resources at a child DU, use processing times defined for flexible resources in Rel-15 as the basis to determine when certain soft resource at the latest be made available for the DU.

  
5	Conclusions
In this contribution, we have discussed resource allocation aspects between Parent BH and Child links. Based on the discussion, we make the following proposals:

Proposal 1: Support per-link resource configurations of child DUs in the case of dual connectivity
Proposal 2: Extend the current IAB resource configuration rules to support different dual connectivity scenarios in Rel-17.
Proposal 3: Default resource types for IAB node are the following: 
· MT part: Flexible
· DU part: Flexible Soft

Proposal 4: RAN1 is asked to confirm the range for the number of guard symbols for each possible transition as shown in the table below.
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	[1,2]
	[1,4]

	UL Tx
	[0] **)
	[0,2]

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	[0,1]
	[0,3]

	UL Rx
	[0] **)
	[0,2]


**) Only negative values, i.e. no overlap of slots.


Proposal 5: Two-bit information is used to indicate the number of guard symbols per each transition resulting in max 16 information. For possible optimization, the transitions having the only zero could be left out from the signalled information.
Proposal 6: When operating according to implicit indication, MT determines the availability of flexible resources according to Rel-15 rules defined in TS 38.213 (Section 11.1) and based on received DCI and/or higher layer configuration.
· If Flexible MT resource is not assigned for Parent BH link it is considered as “IA” – i.e. DU resource is implicitly indicated as available
· otherwise, if Flexible MT resource is assigned for Parent BH DL or Parent BH UL link it is considered as “INA” - i.e. DU resource is implicitly indicated as not available.

Proposal 7: Define priorities related to AI-RNTI in the following way:
· AI-RNTI is prioritized over implicit determination
· When SFI-RNTI and AI-RNTI are conflicting with each other, operate according to DU INA.

Proposal 8: Support a configuration option where entries of the AI Availability Combination Table can be mapped to reserved entries of Table 11.1.1-1 in TS 38.213. 

Proposal 9: Use Rel-15 Type-3 CSS for configuring PDCCH monitoring for DCI format configured with SFI-RNTI or AI-RNTI.

Proposal 10: Use DCI format 2_0 and reserved entries of Table 11.1.1-1 in 38.213 to indicate SFI with sequence order UL-Flexible-DL 
· The exact slot formats with sequence order UL-Flexible-DL are FFS.
· Slot formats 246-254 are used for conveying the AI Availability Combination Table in the case of joint indication of SFI and AI

Proposal 11: For the usage of soft resources at a child DU, use processing times defined for flexible resources in Rel-15 as the basis to determine when certain soft resource at the latest be made available for the DU.
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