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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
It is being captured in the agreements or expected in the summary that the following FFS part after RAN1#96 meeting is for further discussion.
· In case of hard DU resources, 
· 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, 
· 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.
· In case of soft DU resources and implicit indication of DU soft-resource availability, 
· FFS: consider whether the parent should be able to always be aware of/control the outcome of implicit indications at child nodes.
· In case of soft DU resources and explicit indication that a resource is available is based on DCI indication, 
· FFS: whether an explicit indication that a resource is available always has priority over any implicit determination of the availability of a resource.
· 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
· FFS to define additional SFIs for IAB in Rel-16 which support patterns which begin with uplink slots, uplink symbols, or flexible symbols.

This contribution provides views on  the above aspects and provide corresponding proposals.
2. Discussion
	· In case of hard DU resources, 
· 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 Rel-15 NR design, it is expected the semi-static SFI can be collided with SS/PBCH blocks, RACH/SRS. And in the specification, the UE bahavious are defined as follows in TS38.213 section 11,  
For a set of symbols of a slot that are indicated to a UE as downlink by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE by ssb-PositionsInBurst in SystemInformationBlockType1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, when provided to the UE.
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated.

For a set of symbols of a slot corresponding to a valid PRACH occasion and  symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not receive PDCCH for Type1-PDCCH CSS set, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated. 

Therefore, it is clear the UE does not expect the set of symbols of the slot to be indicated as conflict to the semi-static configured TDD-UL-DL configurations. Similar to that, for IAB MT module, it is proposed that to follow the same principle.
Proposal 1: The MT does not expect the set of symbols of the slot to be indicated as hard DU resources which are conflict to the transmission of SS/PBCH blocks, SI reception, RACH and SRS.

	· In case of soft DU resources, 
· 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.



Similar to the NR Rel-15 design, when a dynamic SFI is collided with the SS/PBCH blocks, SI reception, RACH and SRS, the UE behaviors are defined in the TS38.213 section 11. Such UE behaviors can be further discussed as the start point for defining MT behaviors when the the set of symbols of the slot are to be indicated as soft DU resources which are conflict to the transmission of SS/PBCH blocks, SI reception, RACH and SRS.
Proposal 2 : For 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.
· Using the UE behavious for dynamic SFI colliding with the SS/PBCH blocks, SI reception, RACH and SRS as the start point.
	· In case of soft DU resources and implicit indication of DU soft-resource availability, 
· FFS: consider whether the parent should be able to always be aware of/control the outcome of implicit indications at child nodes.



IAB DU can exchange its scheduling results or expected resources to parent node, such that the parent node decide how to schedule the backhaul resources. 
First of all, if the DU resources are indicated as soft, the usage of the backhaul may be restricted by the outcome of DU child resource utilization. Therefore, parent should be able to always be aware of the outcome of implicit indications at child nodes.
Secondly, for example for a two-hop relaying model, the end-to-end transmission may be congested if the backhaul become a bottleneck. Therefore, it is useful that the child node indicate the expected resources to be utilized to the parent node, in order to allow parent node always control the implicit indication of the child nodes.
The signaling can be via L1 or MAC signaling. The signaling  helps to improve the backhaul link efficiency.
[bookmark: _GoBack]Proposal 3 : In case of soft DU resources and implicit indication of DU soft-resource availability, the parent node can control the implicit indications at child nodes by the reporting from child node of the expected resources to be utilized. The reporting can be via L1 or MAC signaling.
	· 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



Considering the dynamic indication of the bakchaul and access resource, the IAB-node may requires additional processing and preparing in order to use the dynamically indicated flexible resources. This need to be considered especially for “soft” time-resource type for IAB DU child link. Since the IAB node need processing time to know the backhaul resource allocation before making scheduling decision for the DU child link.
This is also considered during the study item,
TR 38.874 Section 7.3.3
…
Resource (frequency, time in terms of slot/slot format, etc.) coordination which is faster than semi-static coordination and the indication of resources within the configuration which can be dynamically and flexibly used for different links, including
-	The need to consider the scheduling delay, IAB node processing delays, or information required to be available for the use of flexible resources
-	Mechanisms to schedule flexible resources (e.g. GC-PDCCH)
For the case of downlink, when the IAB-donor indicates the IAB-node which slot(s)/symbol(s) are used for access and backhaul link, IAB-node need some time for decoding the indication and some time for preparing using the indicated resources (includes encoding, mapping, modulation and etc.). Figure 2 illustrates the downlink processing required between downlink indication and downlink access resource. Where  denotes the processing time to decode the indication, A denotes scheduling preparation time for the access link. 
[image: ]
Figure 2 IAB node scheduling delay and processing delays for downlink
For the case of uplink, IAB-node also need some time for decoding the indication (). Also, preparation of the scheduling is also needed (). In additional,  processing time as defined in the current spec should be added in order to allow UE to decode the PUSCH after receiving uplink grant.
[image: ]
Figure 3 IAB node scheduling delay and processing delays for uplink
Proposal 4: For IAB-node, the processing times between a downlink indication for DU child link availability from parent node and PDSCH/PUSCH transmission on DU child link should be defined.
	· FFS to define additional SFIs for IAB in Rel-16 which support patterns which begin with uplink slots, uplink symbols, or flexible symbols.



So far, existing Rel-15 mechanism supports three ways to indicate slot/symbol as “D”, “U” or “F” in principle, namely TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated and SFI in GC-PDCCH. These signallings and indications can be used as a start point to design signalling and indication for indicating the resource allocation in time for backhaul link and access link.
TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated are used for semi-static resource partition. For TDD-UL-DL-ConfigurationCommon, it always starts from downlink (if any) and end from uplink  (if any)transmission within a periodicity.  For TDD-UL-DL-ConfigDedicated, it always starts from downlink (if any) and end from uplink (if any) transmission within a slot. Considering SDM access and backhaul traffic multiplexing, backhaul and access link may have different transmission directions at the same time. Hence, it is expected to further extend the signalling design for backhaul link signalling. For example, it is propose to not restrict the transmission always start from downlink and end with uplink for TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated.
For dynamic SFI, the current signalling alread provides enough flexibility from traffic adaptation perspective. Annex 1 provides an overview of the current supported slot formats. For the same reason to support SDM for BH and AC link, it is proposed to introduce more slot formats which allows more flexible uplink transmission from the beginning of the slot. Note such slot format can be a complementary to the existing slot format which the downlink transmission starts first and the number of symbols is very flexible. As a consequence, the BH and AC link can use these complementary slot formats respectively in order to allow SDM multiplexing between BH and AC.
Proposal 5: Slot format for backhaul link can be design based on the existing TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated and slot format table defined in Table 4.3.2-3 in TS38.211. Extending of the signaling should be considered for the followings,
· No restriction to always start from downlink and end with uplink for TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated and slot format table defined in Table 4.3.2-3 in TS38.211.
3. Conclusion
This contribution focus on resource multiplexing among backhaul and access link and the following is proposed,
Proposal 1: The MT does not expect the set of symbols of the slot to be indicated as hard DU resources which are conflict to the transmission of SS/PBCH blocks, SI reception, RACH and SRS.

Proposal 2 : For 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.
· Using the UE behavious for dynamic SFI colliding with the SS/PBCH blocks, SI reception, RACH and SRS as the start point.
Proposal 3 : In case of soft DU resources and implicit indication of DU soft-resource availability, the parent node can control the implicit indications at child nodes by the reporting from child node of the expected resources to be utilized. The reporting can be via L1 or MAC signaling.
Proposal 4: For IAB-node, the processing times between a downlink indication for DU child link availability from parent node and PDSCH/PUSCH transmission on DU child link should be defined.
Proposal 5: Slot format for backhaul link can be design based on the existing TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated and slot format table defined in Table 4.3.2-3 in TS38.211. Extending of the signaling should be considered for the followings,
· No restriction to always start from downlink and end with uplink for TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated and slot format table defined in Table 4.3.2-3 in TS38.211.
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