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Introduction
This contribution provides a summary of section 7.2.3.3 on maintenance for specifications supporting multiplexing of access and backhaul links.

Resource multiplexing among backhaul and access links
Issues are categorized into three categories:
1. Functional corrections to existing specifications 
2. Editorial corrections to existing specifications
3. Proposals for new specification text

For each issue, the current specification status is provided along with a reference to detailed analysis from companies in corresponding contributions. To determine issue priority and whether a correction is essential, the following highlighting is used:
Essential correction with high priority in RAN1#100-e
Editorial correction to be summarized for spec editor consideration after RAN1#100-e
Non-essential correction or correction with low priority in RAN1#100-e

Based on email discussion during RAN1#100-e, for essential issues, this contribution will be updated with TPs (some issues already have TPs provided by companies as a starting point) for Section 14 of TS 38.213.













Functional corrections to existing specifications
Issue #2.1.1: Explicit indication of soft resource availability
Source: R1-2000797
Status: Current RAN1 specifications are ambiguous about whether soft resources can be indicated as not available while RAN1 agreements are clear that only explicit indication of soft resource availability is supported:
RAN1#99 agreement:
Update the agreement from RAN1#98bis as the following:
The resource availability can take 8 values:
	Value
	Meaning

	0
	D soft resources: no indication of availability
U soft resources: no indication of availability 
F soft resources: no indication of availability

	1
	D soft resources: indicated available
U soft resources: no indication of availability 
F soft resources: no indication of availability

	2
	D soft resources: no indication of availability
U soft resources: indicated available 
F soft resources: no indication of availability

	3
	D soft resources: indicated available
U soft resources: indicated available 
F soft resources: no indication of availability

	4
	D soft resources: no indication of availability
U soft resources: no indication of availability
F soft resources: indicated available

	5
	D soft resources: indicated available
U soft resources: no indication of availability
F soft resources: indicated available

	6
	D soft resources: no indication of availability
U soft resources: indicated available
F soft resources: indicated available

	7
	D soft resources: indicated available
U soft resources: indicated available
F soft resources: indicated available



Current 38.213 text:

“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  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.
Table 14.2: Mapping between values of resourceAvailability elements and types of soft symbol availability in a slot
	Value
	Indication

	[bookmark: _Hlk31112371]0
	No soft symbols are indicated available

	1
	Only DL soft symbols are indicated available

	2
	Only UL soft symbols are indicated available

	3
	Only DL and UL soft symbols are indicated available

	4
	Only Flexible soft symbols are indicated available

	5
	Only DL and Flexible soft symbols are indicated available

	6
	Only UL and Flexible soft symbols are indicated available

	7
	DL, UL, and Flexible soft symbols are indicated available


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.”

Conclusion: Merge discussion of this with Issue #2.1.3 and determine if the current specification text in 38.213 is aligned with RAN1 agreements or if a TP is necessary.





Issue #2.1.2: The reference SCS for DCI Format 2_5
Source: R1-2000400 

Status: A reference SCS is used to determine the slot duration, however currently it is ambiguous in Section 14 of 38.213 which reference SCS is used by the IAB DU. Given the resource configuration is per DU cell, the same reference SCS can be used for the semi-static resource configuration and the explicit indication of soft resource availability. 
Current 38.213 text:
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

Conclusion: Section 14 of 38.213 needs to be updated to indicate the reference SCS to be used for determining the slot durations corresponding to the set of availability combinations in availabilityCombinations.


Issue #2.1.3: IAB-node behaviour w.r.t. utilization of soft resources
Source: R1-2000314, R1-2000400, R1-2000797, R1-2000961, R1-2001038 

Status: Implicit utilization of soft resources by an IAB-node DU is supported in Rel-16 IFF the usage of the resource by the DU has the same impact on the IAB-MT behaviour as if the IAB-node DU resource was configured as unavailable. 

RAN1#99 agreement:
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

Current 38.213 text:
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

Conclusion: Discuss whether the current specification text in Section 14 of 38.213 implements RAN1 agreements correctly and if a TP is needed. 



Editorial corrections to existing specifications
Issue #2.2.1: Remove reference to DL/UL BWPs for IAB-node DUs
Source: R1-2001038 

Status: BWP is a UE-specific feature and not defined for DU cells. 
Current 38.213 text:
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.

Conclusion: There is a need to remove the reference to DL BWP and UL BWP in section 14 of 38.213. The corresponding TP #3 in R1-2001038 can be taken as the starting point:
----------------------------------------------- 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 -----------------------------------------------




Issue #2.2.2: Replace UE with IAB-node MT
Source: R1-2001038 

Status: Typos in section 14 of 38.213 with references to “UE” instead of “IAB-node MT” 
Current 38.213 text:
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.

Conclusion: There is a need to replace references to “UE” with “IAB-node MT” in section 14 of 38.213. The corresponding TP #4 in R1-2001038 can be taken as the starting point:
----------------------------------------------- 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 -----------------------------------------------



Issue #2.2.3: Remove reference to “serving” cell for an IAB-DU
Source: R1-2000797

Status: RAN1 agreements are for the semi-static IAB-node DU configuration to be provided on a per-DU cell basis, while serving-cell is a UE(link)-specific concept.
RAN1#99 agreement:
For the semi-static DU resource configuration, the following is supported:
· The resources are configured on a per DU (cell) basis
· FFS: indication of additional supplemental per-link resource configurations of child DUs 

Current 38.213 text:
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.

Conclusion: Identify cases where there is a need to remove references to “serving” cell of an IAB-node DU in section 14 of 38.213. 




Issue #2.2.4: Update references for IAB-DU-Resource-Configuration and tdd-UL-DL-ConfigDedicated-IAB-MT
Source: R1-2000400, R1-2000669, R1-2000797

Status: RAN2 and RAN3 have updated the names of the resource configuration parameters for the IAB-node DU and MT:
IAB-DU-Resource-Configuration -> IAB-DU-Resource-Configuration-TDD-Config for D/U/F config
IAB-DU-Resource-Configuration-H/S/NA-Config for H/S/NA config is not referenced in 38.213 currently
tdd-UL-DL-ConfigDedicated-IAB-MT (and related dependent parameters – e.g. slotSpecificConfigurationsToAddModList-IAB-MT) -> tdd-UL-DL-ConfigDedicated-IAB-MT-v16xy (+ slotSpecificConfigurationsToAddModList-IAB-MT-v16xy, etc.)

Conclusion: There is a need to align terminology in Section 14 of 38.213 with the latest CRs for 38.331 and 38.473. 




Issue #2.2.5: IAB-node behaviour w.r.t. utilization of soft resources
Source: [100e-Prep-NR_IAB-ResourceMux] email discussion

Status: DCI Format 2_5 is detected by IAB-node MT not IAB-node DU. 

Current 38.213 text:
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

Conclusion: Replace IAB-node DU with IAB-node in the above specification text. 





Proposals for new specification text
Issue #2.3.1: Behaviour of tdd-UL-DL-ConfigDedicated-IAB-MT relative to tdd-UL-DL-Config-Dedicated
Source: R1-2001038 

Status: Functionality of tdd-UL-DL-Config-Dedicated and tdd-UL-DL-ConfigDedicated-IAB-MT should be the same, however this is left ambiguous since there is no corresponding reference to Section 11.1 in Section 14 of 38.213

Conclusion: This issue will be discussed jointly with Issue #2.2.4.




Issue #2.3.2: guardSymbolsProvided indicated per MT/DU Tx/Rx transition type.
Source: R1-2000669, R1-2000961, R1-2001092
Status: Current RAN1 specifications do not capture the ability to provide guard-SymbolsProvided per the 8 different transition types:
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	
	

	UL Tx
	
	

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	
	

	UL Rx
	
	



RAN1#99 agreement:
Desired Guard Symbols and Provided Guard Symbols are provided per cell and use 3 bits for each of the 8 transitions to indicate the number of guard symbols.
· In Rel-16, a range of 0-4 symbols are supported for each transition. Additional entries are reserved for future use
A new parameter GuardSymbol-SCS is also provided which indicates the reference SCS (FR1: {15kHz, 30kHz, 60kHz}, FR2: {60kHz, 120kHz}) to be used for the guard symbols.

Current 38.213 text:
For a serving cell of an IAB-node MT, the IAB-node MT can be provided by guard-SymbolsProvided a number of symbols that will not be used for the IAB-node MT in slots where the IAB-node transitions between IAB-node MT and IAB-node DU. A SCS configuration for the number of symbols is provided by guardSymbol-SCS.

Conclusion: TS 28.213 should be updated with a mechanism for indicating a transition direction between the IAB-node MT and IAB-node DU. The proposal and TP in R1-2001092 can be taken as a starting point:
<Unchanged paragraphs omitted>
For a serving cell of an IAB-node MT, the IAB-node MT can be provided by guard-SymbolsProvided a number of symbols that will not be used for the IAB-node MT in slots where the IAB-node transitions between IAB-node MT and IAB-node DU. A SCS configuration for the number of symbols is provided by guardSymbol-SCS. The number of unused symbols, guard-SymbolsProvided, is specified for a specific direction of transition between the IAB-node MT and IAB-node DU, guardSymbol-OperationalSwitch, and a specific duplexing combination, guardSymbol-DuplexCombination. If the IAB-node MT is not provided with guard-SymbolsProvided for a certain IAB-node MT and DU direction of transition and a certain duplexing combination, the IAB-node MT assumes this guard-SymbolsProvided is zero.
<End changes to Ch. 14 of TS 38.213 v16.0.0>




Issue #2.3.3: DU resource configuration for paired spectrum
Source: R1-2000745

Status: The current version of 38.213 does not include specification support for IAB operation in paired spectrum. The design of the signalling for FDD IAB operation was agreed in RAN1#99 with a working assumption:  
[bookmark: OLE_LINK1]RAN1#99 working assumption:
For paired spectrum, the H/S/NA DU resource configuration framework is extended with the following:
· Two separate H/S/NA per-cell DU semi-static configurations are provided (with slot level resolution) for downlink and uplink
FFS: whether the definition of half-duplex operation has to be modified for IAB nodes operating in paired spectrum

Conclusion: This issue will not be discussed during RAN1#100-e and may be revisited in the future.




Issue #2.3.4: Determination of {DU/MT, Tx/Rx} transition direction by child/parent IAB-nodes
Source: R1-2000669, R1-2000961

Status: The determination of the eight different {DU/MT, Tx/Rx} transition directions and when the transitions actually occur is not currently defined in 38.213. Ambiguity of the transition direction and whether or not a transition has occurred (e.g. in the case of Flexible or indicated available soft resources) may result in improper configuration and utilization of guard symbols in certain cases. 

Conclusion: Merged with Issue #2.3.2 for discussion in RAN1#100-e.




Issue #2.3.5: New slot formats with U-D patterns
Source: R1-2000669

Status: IAB-node MTs support slot formats with U-F-D and U-D. Currently the U-D pattern comprises 7 UL and 7 DL symbols. Additional U-D formats are proposed to support improved backhaul link resource utilization:
	Slot
Format
	Symbol number in a slot

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

	97
	U
	U
	U
	U
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	98
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	D
	D
	D
	D



Conclusion: This issue is related to performance optimization and not an essential correction of existing specifications. There is no need to update existing specifications in Rel-16 with new slot formats.




Issue #2.3.6: Definition of processing time for DCI Format 2_5
Source: R1-2000314

Status: RAN1 discussed the need for defining the processing time of DCI Format 2_5 (known as Format 4_0 in RAN1#99) or alternatively defining the behaviour in case multiple DCI Format 2_5 are received with overlapping resource availability:
RAN1#99 FL summary:
Alt 1. If the IAB node receives multiple DCI Format 4_0 indicating resource availability for a given slot, the IAB node follows the indication given by the latest received indication.
The parent DU may assume the indication of DCI Format 4_0 may be applied by the child IAB-DU no later than N_AI slots after the slot in which DCI Format 4_0 is transmitted, where N_AI is given by the following:

	SCS
	N_AI

	0
	1

	1
	1

	2
	2

	3
	3



Alt 2. The IAB node does not expect to receive multiple DCI Format 4_0 with different AI index fields for a given slot.

RAN1#99 agreement:
If the IAB node receives multiple DCI Format 4_0 indicating resource availability for a given slot, the IAB node does not expect to receive different AI index fields for a given slot in Rel-16. 

Conclusion: Given that RAN1 agreed to support Alt. 2 over Alt. 1, there is no need to define the processing time for DCI Format 2_5 in Rel-16. 



Issue #2.3.7: IAB-node DU resource configuration colliding with cell-specific signals/channels
Source: R1-2001105

Status: According to current specification, the IAB-node DU resource for SSB transmission, periodic CSI-RS transmission, PRACH reception and SR receptions will be treated as if it were a Hard DU resource. The resources related to RMSI transmissions was not considered. The PDCCH transmission occasions for Type0-PDCCH CSS sets scheduling the RMSI is determined based on MIB. Considering its similarity to other periodic transmissions such as SSB, CSI-RS, PRACH and SR, it may collide with soft or NA resources for the IAB-node DU. If it is not treated as a Hard resource, RMSI delivery cannot be guaranteed for its child node(s) and access UEs.

Current 38.213 text:
A symbol of a slot is equivalent to being configured as hard if an IAB-node DU would either transmit a SS/PBCH block 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.

Conclusion: A DU NA or Soft resource is colliding with PDCCH transmission occasions for Type0-PDCCH CSS sets, the resource should be treated as if it were a Hard DU resource. The TP proposed in R1-2001105 can be used as a starting point for agreement in RAN1#100-e:

< Unchanged parts are omitted >
A symbol of a slot is equivalent to being configured as hard if an IAB-node DU would either transmit a SS/PBCH block, or PDCCH for Type0-PDCCH CSS sets 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.
< Unchanged parts are omitted >





Summary
[bookmark: _GoBack]Based on the need to prioritize essential corrections to Rel-16 specifications, the following is proposed for the handling of issues under Agenda Item 7.2.3.3 during RAN1#100-e:

Proposal:
One joint email discussion covering the following 3 topics (including TPs to 38.213 if necessary):
· Issue #: {2.1.1, 2.1.3} – Definition of soft resource availability
· Issue #: {2.3.2, 2.3.4} – Guard symbols for MT/DU transitions (including indication per type and identification of transition and/or transition type at parent/child)
· Issue #: {2.3.7} – PDCCH for Type0-PDCCH CSS sets treated as Hard resource
 
Additionally, the following editorial corrections will be summarized during RAN1#100-e and provided for information to the 38.213 specification editor:
Issue #: 2.1.2, 2.2.1, 2.2.2, 2.2.3, {2.2.4, 2.3.1}, 2.2.5
 
The following issues are not considered during RAN1#100-e:
Issue #: 2.3.3, 2.3.5, 2.3.6
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