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Introduction
Guard symbol for DU Flexible symbols was discussed in RAN1#100-e meeting with no consensus reached. This contribution is to revisit the design considerations for guard symbol reservation.
Other issues about 38213 CR [1] are also discussed in this contribution. 
Guard symbols for DU resource
One guard symbols related agreement was reached in RAN1#98 meeting as below:
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.
The concern was raised on the case where the parent node and IAB node may not have the common understanding about DL vs. UL and/or Tx vs. Rx upon flexible symbols where a transition between DU and MT occurs. The following alternative solutions were considered based on the agreed MAC-CE signaling:
[bookmark: _GoBack]Alt 1: To keep the current specification for guard symbols reservation, i.e., no new specification in Rel-16 to handle the ambiguity issue with flexible symbols in DU-MT transition. The raised concerns are handled by CU and/or parent node implementation. For example, CU can avoid configuring flexible symbols around “DU-MT transition area”, and parent node can indicate in MAC-CE a set of proper numbers of guard symbols (e.g., all related numbers in MAC-CE are equal to the effectively maximum) so that the ambiguity issue with flexible symbols is by-passed. 
Alt 2: To introduce additional rules to reserve guard symbols on DU flexible symbols. The key purpose for setting up those rules is to help one node (e.g., the parent node) to clearly know the behavior of another peer node (e.g., the IAB node). The following are some rule examples:
· Alt 2-1. In case of overlapping with flexible symbols, the number of transition guard symbols equal to the minimum or the maximum across all the candidate direction combinations or the whole table. It was recognized in RAN1 #100e meeting that both the minimum and the maximum operation have good supportive reasons with their own pros and cons.   
· Alt 2-2: In case of overlapping with flexible symbols, the number of transition guard symbols is given by the MAC-CE signaling under the assumption that the flexible symbols in transition are DL symbols.   
· Alt 2-3: In case of overlapping with flexible symbols, the number of transition guard symbols equal to a default value (e.g. 0). The default 0 guard symbol is an already-supported mechanism. There seems no issue to make it applicable here.  
Considering the simplicity and effectiveness of the above alternatives, we do not see the new specification is quite competitively needed, and therefore prefer to Alt1 and Alt2-3.
[bookmark: _Toc37244018]Proposal 1: For the transition between DU and MT involving with DU flexible symbols, no new mechanism is introduced. The ambiguity issue in determination of number of guard symbols is handled by either CU/parent-node implementation or an assumption of zero guard symbols being applied.    
Higher layer parameter alignment 
Slot format for MT
The following paragraph copied from section 14 of [1] discusses the higher layer parameters used to configure SlotFormatCombinations applicable for one serving cell and the search space for Slot-Format-Indicators (SFI) of an IAB-node MT.
“An IAB-node MT can be provided, by SlotFormatCombinationsPerCell-IAB-MT, a list of slot format combinations applicable for one serving cell and, by SlotFormatIndicator-IAB-MT, a configuration for monitor a DCI format 2_0 indicating a slot format combination, from the list of slot format combinations, over a number of slots as described in Subclause 11.1.1. In addition to the slot formats in Table 11.1.1-1, an SFI field for an IAB-node MT in DCI format 2_0 can indicate to the IAB-node MT a slot format from the slot formats in Table 14-1.”
The two parameters, SlotFormatCombinationsPerCell-IAB-MT and SlotFormatIndicator-IAB-MT, are not yet agreed to be included in the higher layer parameters list.
[bookmark: _Toc24694][bookmark: _Toc1981][bookmark: _Toc37244019]Proposal 2: SlotFormatCombinationsPerCell-IAB-MT and SlotFormatIndicator-IAB-MT should be included in the higher layer parameters list.
DU resource configuration
The DU resource configuration is given by higher layer parameter gNB-DU Resource Configuration [2] while the parameter name in [1] does not match.
[bookmark: _Toc37244020]Proposal 3: To have following text change in 38.213 (section 14) for DU resource configuration to reflect RAN3 agreement.
	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-ConfigurationgNB-DU Cell Resource Configuration

	The IAB-node DU can assume a same SCS configuration for availabilityCombinations for a serving cell as an SCS configuration provided by IAB-DU-Resource-Configuration-TDD-ConfigNB-DU Cell Resource Configuration for the serving cell



[bookmark: _Toc939][bookmark: _Toc6764][bookmark: _Toc24792]DU resource availability 
One issue about DU-IA configuration is that the 2nd sub-bullet below is used to describe availability combination, while the parameter used for direct mapping the soft symbol availability combination is resourceAvailability in AvailabilityCombination. The current text was modified from the Rel-15 text for DCI 2_0, which is copied below, but the change of “slotFormats” to “resourceAvailability” is not consistently applied in the 2nd sub-bullet. 
-------------------------------------part of 38.213 text for DCI 2_0 ----------------------------------
-	a set of slot format combinations by slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 
-	one or more slot formats indicated by a respective slotFormats for the slot format combination, and 
-	a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by slotFormatCombinationId
--------------------------------------------------------------------------------------------------------
[bookmark: _Toc16351][bookmark: _Toc32019][bookmark: _Toc37244021][bookmark: _Toc21777][bookmark: _Toc26055]Proposal 4: To have the following text change in 38.213 (section 14) for resource availability configuration.
	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 resourceAvailabilityCombination to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId



[bookmark: _Toc8335][bookmark: _Toc19141][bookmark: _Toc30716]Conclusion
According to the discussion above, we provide the following proposal and text proposals on resource multiplexing of IAB:
Proposal 1: For the transition between DU and MT involving with DU flexible symbols, no new mechanism is introduced. The ambiguity issue in determination of number of guard symbols is handled by either CU/parent-node implementation or an assumption of zero guard symbols being applied.
Proposal 2: SlotFormatCombinationsPerCell-IAB-MT and SlotFormatIndicator-IAB-MT should be included in the higher layer parameters list.
Proposal 3: To have following text change in 38.213 (section 14) for DU resource configuration to reflect RAN3 agreement.
	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-ConfigurationgNB-DU Cell Resource Configuration

	The IAB-node DU can assume a same SCS configuration for availabilityCombinations for a serving cell as an SCS configuration provided by IAB-DU-Resource-Configuration-TDD-ConfigNB-DU Cell Resource Configuration for the serving cell


Proposal 4: To have the following text change in 38.213 (section 14) for resource availability configuration.

	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 resourceAvailabilityCombination to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId
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