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Introduction
[bookmark: OLE_LINK2]This contribution provides our views on resource multiplexing between backhaul and access links given the agreements already made.
[bookmark: OLE_LINK14]Dynamic indication of DU resource availability
Dynamic indication related agreement was reached in RAN1 #98 meeting [1]:
Agreements:
For the explicit indication of DU-IA:
· At least DU-IA can be indicated independently of the MT resource configuration:  
· FFS the DCI indicates DU-IA per-resource type (D/U/F), slot, etc.
· FFS: Whether this indication is via a new DCI format or DCI Format 2_0 using existing and/or reserved entries of Table 11.1.1-1 in 38.213
· FFS: Whether for the purpose of signaling optimization a DU/MT resource type can additionally be jointly indicated with DU-IA which overrides the flexible resources in the semi-static DU/MT resource configuration 
The above agreement says that DU-IA can be indicated independently from MT resource configuration. At the same time it does not preclude the scheme of jointly indicate DU-IA with DU/MT resource type.
To share the same DCI between DU-IA and SFI could generate the following issues:
1) The functionality of SFI and DU-IA are coupled. This means that the monitor occasions for DU-IA are restricted by the search space configuration which is specially designed for SFI, and vice versa. It also means, when slotFormatCombinations is configured through RRC signaling for SFI, the DCI position of the DU-IA must be considered as well.
2) DCI payload size is currently designed for SFI(s) delivering. If the SFI and DU-IA share the same DCI, the number of SFI-index field provided by DCI 2_0 has to be reduced. However, it is questionable whether DCI 2_0 can have margin to carry information bits for DU-IA, especially when the maximum number of information bits required by the DU-IA has not been determined. 
3) DU-IA is for DU soft resource and SFI is for MT flexible resource, these two types of resources are not always in the same slot. Therefore joint indication scheme has no obvious advantages.
Based on the above analysis, we prefer the DU-IA indication independent from SFI.
Proposal 1：DU-IA and MT resource type should not be jointly indicated by the same DCI.
In regard to DU-IA granularity, slot level may be a simple way for DU soft resource and the signaling overhead is relatively small. However, the main problem of slot level granularity is that it puts constraint on resource multiplexing. For example, if a parent node only use some symbols of a slot of soft attribute, the remaining time resources cannot be used by child DU through explicit signaling.
Further, it was already agreed in RAN1 #96 meeting [2] that
Both slot and symbol-level multiplexing of access and backhaul links are supported.
Therefore, if the DU-IA granularity is less than one slot, the resource multiplexing between MT and DU can be supported effectively.
Proposal 2：DU-IA granularity less than a slot should be supported.
Slot format signaling scheme of Rel-15 including Table 11.1.1-1 in 38.213, RRC signaling of slotFormatCombinations and DCI 2_0 can be a reference for DU-IA indication. For example, the availability combinations for a set of slots and the position in DCI can be configured through RRC signaling. By extracting specific bits in DCI, IAB node can determine the availability of soft resource(s) for a set of slots.
A simple way for DU-IA indication is to reinterpret D/U/F entries in slot format table (i.e., Table 11.1.1-1) in TS38.213. To be more specific, as shown in Figure 1, when an IAB node acquires a combination from a DCI for purpose of DU-IA indication (e.g., namely DU-IA DCI), it treats the semi-statically configured soft resources not overlapping with DCI-indicated Flexible as IA, and the transmission direction of the IA resource follows semi-static DU resource configuration.  

 
Figure 1 IAB node determines the soft resource availability
Proposal 3：IAB node receiving the DU-IA DCI treats the semi-statically configured soft resources not overlapping with DCI-indicated Flexible as IA.
In the above mechanism, the resource direction (D/U/F) of a soft IA resource follows semi-static configuration, instead of DCI. From signaling optimization or resource/interference coordination point of view, joint indication of DU-IA and resource type (D/U/F) for a DU soft flexible resource can be considered. Another motivation to allow a parent node overriding the DU resource type of a soft flexible resource is to better support SDM/FDM.
The mechanism provided in Proposal 3 can be further explored to additionally indicate the resource type (D or U) of a DU soft flexible resource according to the resource type in DCI indication. As shown in Figure 2, IAB node treats the soft flexible resource as IA-U when the soft flexible resource overlaps with UL resource indicated by DU-IA DCI. IA-U means that the resource can be used as UL for child link. Similarly, IAB node treats the soft flexible resource as IA-D when the soft flexible resource overlaps with D indicated by DU-IA DCI. IA-D means that the resource can be used as DL for child link. Note that the resource types (D/U/F) of other DU resources (i.e., Hard D/U/F, Soft D, Soft U) still follow semi-static configuration. 

  
Figure 2 IAB node determines the soft resource availability and resource type for a soft flexible resource
The above-mentioned joint indication mechanism can be enabled to support CLI or SDM/FDM efficiently. If the parent node does not intend to change the resource type of a DU soft flexible resource for its child node, the joint indication mechanism can be disabled to leave the decision of the resource type of a DU soft flexible resource to the child node. 
Proposal 4：On top of Proposal 3, DU-IA DCI additionally indicates the resource type (D or U) of a DU soft flexible resource.
· IAB node treats the semi-statically configured soft flexible resource as IA-D when the resource overlaps with DL resource indicated by DU-IA DCI, where IA-D refers to the DU soft resource that is available as DL.
· IAB node treats the semi-statically configured soft flexible resource as IA-U when the resource overlaps with UL resource indicated by DU-IA DCI, where IA-U refers to the DU soft resource that is available as UL.
· This function can be enabled or disabled.
Timing misalignment
One FFS related to timing misalignment handling is whether any explicit signaling is necessary or not.
Agreements:
To handle potential misalignment in time of the configured DU and MT resources when determining the validity of H/S/NA at the DU, the following is supported:
· H/S/NA is applied/determined relative to the DU resource configuration (D/U/F) slot timing without considering the MT resource configuration or timing 
· The parent DU should know the information about the misalignment between the MT and DU DL Tx/Rx / UL Tx/Rx timing(s) in order to avoid resource type conflicts
· FFS whether any explicit signalling is necessary or not
· It is up to the parent IAB node implementation and network configuration to handle any potential resource type conflicts (e.g. MT scheduling restrictions or configuration of guard symbols). The child IAB node should handle any remaining conflicts using the existing conflict resolution rules
The resource collision due to the time misalignment between the DU and MT depends on factors such as the propagation delay, Rx/Tx switching time, and IAB DU resource type. Even though these three pieces of information are all known by IAB node, they are also somehow available to the parent node. 
· The parent node can deduce the propagation delay by certain implementation method, for example, through RACH. A parent node can also select a conservative value as the propagation delay, for example, duration of 1 or 2 OFDM symbol(s).
· The Rx/Tx switch time is determined based on carrier frequency[3]. 
· RAN1 agreed to allow the child DU resource configuration being known by the parent DU.
Based on above information, parent DU can reserve necessary or even conservative number of guard symbols to avoid resource type conflicts. This can be fulfilled without additional explicit signaling.
[bookmark: _Toc23959][bookmark: _Toc6502][bookmark: _Toc30404][bookmark: _Toc32167][bookmark: _Toc20071]Proposal 5：To handle timing misalignment without explicit signaling.
Cell-specific signals/channels
RAN1 made following agreement for the DU NA resource and DU soft IA resource that contain certain cell-specific signals/channels. 
Agreements[4]:
[bookmark: OLE_LINK18][bookmark: OLE_LINK17]If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource (Alt. 2 from RAN1#96bis).
· [bookmark: OLE_LINK19]The list of cell-specific signals/channels includes:
· resources for SSB transmission at DU, including both CD-SSB and non-CD-SSB;
· configured RACH occasions for receiving at the DU
· periodic CSI-RS transmission at the DU
· scheduled resource for receiving SR at DU
· The parent does not need to be aware of the cell-specific signals/channel configurations of the child DU
RMSI is not included in the above list for cell-specific signals/channels. 
[bookmark: OLE_LINK20]RMSI transmission should be guaranteed since it is needed for UE/MT access on the child link. From Table 7-2[5] and Table 7-3[6] in Annex, we can find that SSB/CORESET0/RMSI are in the same slot for SSB/CORESET 0 multiplexing pattern 3. When SSB is transferred on NA resource, it is impossible to avoid NA or Soft not indicated Available resources for RMSI. For other SSB/CORESET0 multiplexing patterns, the scheduling flexibility for RMSI is not sufficient to guarantee RMSI to be transmitted always on Hard or Soft Indicated Available resources. Therefore RMSI should be included in the cell-specific signals/channels list.
[bookmark: _Toc24906][bookmark: _Toc14693][bookmark: _Toc29748][bookmark: OLE_LINK3][bookmark: _Toc12801][bookmark: _Toc19984]Proposal 6：RMSI should be included in the cell-specific signals/channels list, which makes the containing resource to be treated as if it were a Hard DU resource even when the resource is configured as DU NA or Soft Not-Indicated-Available.  
At RAN1 #96b meeting, two types of resource were involved in cell-specific signals/channels:
1) [bookmark: OLE_LINK21]DU Hard or Soft Indicated Available resource which collides with cell-specific signals/channels at MT 
2) DU NA or Soft not Indicated Available resources with cell-specific signals/channels configured at DU
The cell-specific signals/channels at RAN1 #96b meeting were treated as the same, while RAN1 #97 meeting only focused on the second issue.
[bookmark: _Toc18607][bookmark: _Toc7191][bookmark: _Toc20909][bookmark: _Toc5223][bookmark: _Toc15940]Proposal 7：When the following cell-specific signals/channels at MT collide with DU Hard or Soft Indicated Available resource, the decision on whether to give priority to the DU or to the MT for the use of the resource is left to the IAB node implementation.
· resources for SSB reception at MT, including both CD-SSB and non-CD-SSB;
· resources for RMSI reception at the MT;
· configured RACH occasions for transmission at the MT;
· periodic CSI-RS reception at the MT;
· scheduled resource for transmission SR at the MT.
Note: The proposal 7 does not apply to the case where the SSB transmission at DU collides with SSB reception at MT, which is handled in a separate agenda item for SSB. 
Conclusion
Based on the discussion, we have the following proposals:
Proposal 1：DU-IA and MT resource type should not be jointly indicated by the same DCI.
Proposal 2：DU-IA granularity less than a slot should be supported.
Proposal 3：IAB node receiving the DU-IA DCI treats the semi-statically configured soft resources not overlapping with DCI-indicated Flexible as IA.
Proposal 4：On top of Proposal 3, DU-IA DCI additionally indicates the resource type (D or U) of a DU soft flexible resource.
· IAB node treats the semi-statically configured soft flexible resource as IA-D when the resource overlaps with DL resource indicated by DU-IA DCI, where IA-D refers to the DU soft resource that is available as DL.
· [bookmark: _GoBack]IAB node treats the semi-statically configured soft flexible resource as IA-U when the resource overlaps with UL resource indicated by DU-IA DCI, where IA-U refers to the DU soft resource that is available as UL.
· This function can be enabled or disabled.
Proposal 5：To handle timing misalignment without explicit signaling.
Proposal 6：RMSI should be included in the cell-specific signals/channels list, which makes the containing resource to be treated as if it were a Hard DU resource even when the resource is configured as DU NA or Soft Not-Indicated-Available.  
Proposal 7：When the following cell-specific signals/channels at MT collide with DU Hard or Soft Indicated Available resource, the decision on whether to give priority to the DU or to the MT for the use of the resource is left to the IAB node implementation.
· resources for SSB reception at MT, including both CD-SSB and non-CD-SSB;
· resources for RMSI reception at the MT;
· configured RACH occasions for transmission at the MT;
· periodic CSI-RS reception at the MT;
· scheduled resource for transmission SR at the MT.
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Annex
Table 7-1[3] Transition time  and  
	Transition time
	FR1
	FR2

	
	25600
	13792

	
	25600
	13792



Table 7-2[5] PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {120, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0
	


 
	4, 8, 2, 6 in




, , , 

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 7-3[6] : Default PDSCH time domain resource allocation C 
	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1 (Note 1)
	2,3
	Type B
	0
	2
	2

	2 
	2,3
	Type B
	0
	4
	2

	3
	2,3
	Type B
	0
	6
	2

	4
	2,3
	Type B
	0
	8
	2

	5
	2,3
	Type B
	0
	10
	2

	6
	Reserved

	7
	Reserved

	8
	2,3
	Type B
	0
	2
	4

	9
	2,3
	Type B
	0
	4
	4

	10
	2,3
	Type B
	0
	6
	4

	11
	2,3
	Type B
	0
	8
	4

	12
	2,3
	Type B
	0
	10
	4

	13 (Note 1)
	2,3
	Type B
	0
	2
	7

	14 (Note 1)
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	15 (Note 1)
	2,3
	Type A
	0
	0
	6

	16 (Note 1)
	2,3
	Type A
	0
	2
	6

	Note 1: The UE may assume that this PDSCH resource allocation is not used, if the PDSCH was scheduled with SI-RNTI in PDCCH Type0 common search space
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