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Introduction
This contribution provides our views on resource multiplexing between backhaul and access links, based on the agreements reached before.
NA or soft resources with cell-specific signals/channels
Regarding to whether the DU resources of type NA or Soft INA can be used for cell-specific signals/channels, two alternatives established in RAN1 #96bis are to be down-selected [1]:
Agreements (RAN1 #96bis):
· In case of NA or Soft not Indicated Available DU resources, for potential conflicting configuration between NA and Soft not Indicated Available DU resources and cell-specific signals/channels (e.g. SSB, SI, PRACH) configured at the DU, the following alternatives are to be considered (to be down-selected): 
· Alt 1): A resource with cell-specific signals/channels configured at DU shall not be configured as type NA or Soft without being Indicated Available. 
· Alt 2): 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.


Figure 1 operation conflict between parent DU and child DU
Basically both the two alternatives state that the cell-specific signals/channels cannot live on DU resources marked as type NA or soft INA. The difference between the two is that, alt-1) denies the problematic configuration combination while alt-2) automatically converts the problematic configuration combination to a different one. 
The alt 2) may cause operation conflict between parent DU and child DU. As shown in Figure 1, the parent DU resources of type Soft Available or Hard align to the child DU resources of type Soft INA or NA so that the child MT communicates with the parent on these resources; however, the cell-specific signals/channels on the corresponding child DU resources would have two consequences: 
· These child DU resources are converted from Soft INA or NA to Hard according to the principle of alt 2). In other words, child node is provided with a mechanism to overrule the DU resource configuration determined by the network (CU), which is in our view unnecessary and against the original design logic when RAN1 agrees that Hard, Soft and NA resource types on DU side are all configured by network, i.e., the flexibility of DU resources such as variation between Soft Available and Soft INA cannot go beyond network configuration. 
· The child node needs to handle the cell-specific signals/channels on its DU resources and therefore would not have a chance to deal with its MT communications on its parent link resources that its parent treats as Soft Available or Hard, which causes resource waste at parent. How to make the parent to know and to handle its network-configured Hard DU resources not being guaranteed to be available may bring more complicated design philosophy and more specification efforts.   
Based on above analysis, the DU resources of type NA or Soft INA should not be used for cell-specific signals/channels transmission on child link.
In addition, our further view is that, the soft DU resource, regardless of its eventual status between NA and INA, is not suitable for predefined transmission, including cell-specific signals/channels. Take SSB as an example, if certain SSB is arranged on soft resource that is further turned into INA and therefore not transmitted, the measurement of its child nodes and UEs would be affected. The same issue applies to RMSI and PRACH. Because the cell-specific signals/channels are usually statically configured, they require either Hard resource or Soft resource that is “permanently marked as Available” to ensure the transmission opportunity. However, the feasibility and effectiveness of permanently marking the soft resource as Available are questionable, because:
· The parent needs to know which soft DU resources are used by the IAB node for its cell-specific signals/channels in order to configure them as Soft Available, which requires additional mechanism and signaling for the IAB node to report to its parent the information of cell-specific signals/channels. We believe this is not desirable because otherwise there should have been no problem as well for the cell-specific signals/channels to be on IAB DU resources of type NA or Soft INA. 
· RAN1 already agreed that the default status of soft resource is INA, to permanently mark the soft resource as Available may need the frequent transmission of explicit indication from the parent, which is an unnecessary resource waste and scheduling burden comparing to just using Hard resource. Here the implicit indication may fail to sufficiently guarantee the parent node and IAB node to have the same understanding on IAB node’s behavior.
· Per functionality wise, a “permanent Soft Available” resource has no difference from the “Hard” resource.  
Based on the above analysis, we think that cell-specific signals/channels in fixed period or predefined pattern should not be configured on soft resources, i.e., they should be on Hard resources only.
One FFS point is left from RAN1 #96bis for which cell specific signals/channels to be considered in above context [1]:
· FFS the cell specific signals/channels. The list may include (not necessarily an exhaustive list)
· SSB transmissions
· Broadcast system information
· Configured periodic CSI-RS
· PRACH resources
· Resources for scheduling requests
SSB and PRACH are critical to setup and maintain child link, and therefore should not be on NA or Soft DU resources. 
SI can be divided into RMSI and OSI. OSI can be delivered through dedicated signaling, while RMSI transmission should be guaranteed as RMSI is the necessary information for network access. Therefore RMSI should not be configured on NA or soft resources.
SR is used for resource request, which can be also achieved by PRACH in case no SR resource is available. On the other hand, for the SR resources allocated on NA or Soft DU resources, the IAB node can block the child nodes and UEs from using these SR resources by marking the whole symbols as reserved. The same implementation can be applied to CSI-RS resources that are allocated on NA or Soft DU resources. Therefore, the SR resources and CSI-RS resources configured on DU resources of type NA or Soft do not have to be handled under exception rules being discussed.  
[bookmark: _Toc9166][bookmark: _Toc1424][bookmark: _Toc11786][bookmark: _Toc7629306][bookmark: _Toc7753650]An IAB or donor node is not expected to use its DU resources of type NA or soft (including both soft Available and soft INA) for cell-specific signals/channels on child link, where the cell-specific signals/channels include
[bookmark: _Toc30266][bookmark: _Toc7629307][bookmark: _Toc7753651]SSB transmissions
[bookmark: _Toc7629308][bookmark: _Toc15329][bookmark: _Toc7753652]PRACH occasions
[bookmark: _Toc19610][bookmark: _Toc7629309][bookmark: _Toc7753653]RMSI
Acquisition of child DU configuration
This section address the FFS point in the following agreement:
Agreements:
· An IAB node has the ability to be made aware of the semi-static DU resource configuration (D/U/F/H/S/NA) of all its child IAB nodes.
· in the case the full DU resource configuration information of its child IAB nodes is not necessary, ensure that only the necessary configuration information is signaled to the IAB node.
· FFS the necessary configuration information.
There are some facts regarding to which types of child DU resources should be necessarily visible to its parent DU.
· Because the parent node has the functionality to indicate Available versus Not-Available status upon child soft DU resources, the soft resources at child DU should be visible to the parent.
· Due to half-duplex constraint across hops for IAB node, parent node should know the Hard and NA DU resource at child node to avoid scheduling conflict.
[bookmark: _Toc20617][bookmark: _Toc29859][bookmark: _Toc27240][bookmark: _Toc7629311][bookmark: _Toc7753654]At least the information of Hard/Soft/NA configuration of the child node DU is necessary to be signaled to the IAB node.
DU resource configuration
Regarding the semi-static configuration for DU resource, we discuss the following two schemes. 
· Option 1: reuse NR semi-static resource configuration scheme as indicating D/F/U for time domain resource, and further indicate additional DU resource types of H/S/NA;
· Option 2: define new configuration scheme for semi-static DU configuration
In Option 1, Rel-15 D/F/U indication scheme for all time domain resources can be reused with additional indications of H/S/NA. This scheme can provide sufficient flexibility on semi-static DU resource type configuration with less standard effort. In contrast, the new DU resource configuration scheme other than in option 1 certainly requires more standard efforts without extra benefits comparing to option 1.
In addition, as we proposed in section 3, information of H/S/NA type resources on child node DU should be necessary for the parent node to know. Option 1 is more suitable for that purpose. 
[bookmark: _Toc7617789][bookmark: _Toc21039][bookmark: _Toc7629312][bookmark: _Toc7753655]For semi-static DU resource configuration, besides D/F/U configuration similar to NR Uu configuration, additional indication of H/S/NA is needed.
One issue of allowing per-child-link DU resource configuration is to potentially break the assumption of SI agreement on the TDM behavior table to solve the potential conflict between MT resource configuration and DU resource configuration. That agreement was based on the assumption of single DU resource to be configured per IAB node, to cover multiple child links.
[bookmark: _Toc3924][bookmark: _Toc7629313][bookmark: _Toc7753656][bookmark: _Toc27735][bookmark: _Toc30621][bookmark: _Toc8582][bookmark: _Toc32198][bookmark: _Toc20257][bookmark: _Toc15096][bookmark: _Toc3821][bookmark: _Toc18214][bookmark: _Toc11540]IAB-node/IAB-donor DU resource configuration should be on a per DU basis.
Explicit soft resource indication
In RAN1 #96 meeting, the multiplexing granularity between access and backhaul links was agreed as following [3]:
Agreements:
Both slot and symbol-level multiplexing of access and backhaul links are supported.
In order to support resource multiplexing efficiently, the explicit indication should support symbol-level granularity. Because Rel-15 DCI format 2_0 can indicate D/F/U on symbol(s)-level, the explicit indication scheme based on DCI format 2_0 could be a starting point.
For dynamic indication of soft DU resource, the indication scheme should be flexible enough to indicate some symbols within a slot as available. A table with predefined availability patterns is expected. Table 1 shows the examples of such soft resource indication (SRI) patterns, where “1” in each availability pattern means that the corresponding OFDM symbol within the slot is Soft Available. The combination of multiple SRI indices is also expected to indicate the availability of soft resources across a number of continuous slots.
Table 1 soft resource indication (SRI) index
	SRI index
	Availability pattern

	0
	[1 1 1 1 1 1 1 1 1 1 1 1 1 1]

	1
	[0 0 0 0 0 0 0 0 0 0 0 0 0 0]

	2
	[1 1 1 1 1 1 1 0 0 0 0 0 0 0]

	...
	...


[bookmark: _Toc7629314][bookmark: _Toc25662][bookmark: _Toc7617790][bookmark: _Toc7753657]SFI-alike indication via DCI Format 2_0 can be a starting point to design the soft DU resource availability indication.
Conclusion
Based on the discussion, we have the following proposals:
Proposal 1:	An IAB or donor node is not expected to use its DU resources of type NA or soft (including both soft Available and soft INA) for cell-specific signals/channels on child link, where the cell-specific signals/channels include
•	SSB transmissions
[bookmark: _GoBack]•	PRACH occasions
•	RMSI
Proposal 2:	At least the information of Hard/Soft/NA configuration of the child node DU is necessary to be signaled to the IAB node.
Proposal 3:	For semi-static DU resource configuration, besides D/F/U configuration similar to NR Uu configuration, additional indication of H/S/NA is needed.
Proposal 4:	IAB-node/IAB-donor DU resource configuration should be on a per DU basis.
Proposal 5:	SFI-alike indication via DCI Format 2_0 can be a starting point to design the soft DU resource availability indication.
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