3GPP TSG RAN WG1 Meeting 96bis                                                                      R1-1904812
Xi’an, China, 8th - 12th April, 2019 

Source:					ZTE, Sanechips
Title:							Resource multiplexing between backhaul and access links
Agenda item:			7.2.3.3
Document for:     Discussion and Decision
Introduction
Some agreements for resource multiplexing between backhaul and access links are reached from RAN1 #96[1] and RAN1 AH 1901[2]: 
Agreements:
· If a resource is configured as not available, the DU cannot assume it can use the resource 
· In case of hard DU resources, the DU can assume it can use the resource regardless of the MT’s configuration 
· 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: 
· If the soft resource is indicated as available, the DU can assume it can use the resource
· If the soft resource is not indicated as available, the DU cannot assume it can use the resource 
· The use of soft resources at least corresponds to transmission/reception of specific signals and channels (e.g. PDSCH/PUSCH) at the DU 
· 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
· Both implicit and explicit indication of the availability of soft resources at an IAB node is supported
· In case of implicit indication of DU soft-resource availability, the IAB node knows that the DU resource can be used without impacting the MTs ability to transmit/receive according to its configuration and scheduling based on indirect means. Examples of such means may include:
· the lack of uplink scheduling grant at the MT
· no data available for MT transmission
· the configured MT search space, 
· configured RS measurement occasions (e.g. SSB/CSI-RS)
· FFS: consider whether the parent should be able to always be aware of/control the outcome of implicit indications at child nodes
· Explicit indication that a resource is available is based on DCI indication. The following options can be considered:
· SFI-like indication via DCI Format 2_0 
· Use of 2 SFI indications (e.g. based on multi-slot scheduling mechanism)
· Define a new DCI format
· Other options are not precluded
· 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

Agreements:
· Inter-IAB node conflict resolution can be supported by the following options (to be down-selected) 
· Alt1: the parent node is aware of all of the DU resource configurations (D/U/F/H/S/NA) of its child IAB node DUs, 
· Alt2: the parent node may be made aware of a subset of the DU resource configurations (D/U/F/H/S/NA) of its child IAB node DUs
· FFS: whether the indication of the child DU resources at the parent is via explicit (e.g. F1-AP signaling) or implicit (e.g. based on child MT configuration) means
Agreements:
IAB-node/IAB-donor DU resources are provided by a semi-static configuration which is provided separately from the MT resource indication
· FFS: whether the configuration is per-link or per-DU 
· FFS: details for the configuration
IAB behavior for exception cases
TR-38.874 [3] provides tables of TDM-based priorities between co-located MT and DU. Some exception cases, such as pivotal channel or signal at MT conflicting with DU hard resources, are identified and may need separate solution.
When SSB reception at MT conflicts with DU hard resource, the priority selection depends on types of channel/signal at DU side. Given the UE-specific channel can be re-scheduled on other time resource, the SSB reception at MT can take priority.
As for RACH transmission at MT, if IAB cannot send preamble as indicated by its parent node, the uplink performance may be affected. In fact, the PRACH transmission has separate validation procedure for Rel-15 UE. It is still pending whether the PRACH transmission for IAB node should follow the Rel-15 UE behavior on PRACH validation and whether some additional enhancements are needed.
SI delivery can be in the way of either broadcast or unicast. If broadcast transmission conflicts with DU hard resource, SI can also be delivered with unicast, which should not be subject to the exception handling.
Proposal 1: When the DU time resource is hard resource, 
· The SSB reception at MT takes priority when DU transmits or receives UE specific channel on DU hard resources. 
· There is no exception rules for SI reception at MT. 
· Whether PRACH transmission at MT should be given higher priority may involve with the PRACH validation rule discussed in another agenda.
Usage and indication of soft available resource
The soft resources, which can be turned into Not-Available (NA), is not suitable for predefined transmission. Take SSB as an example, if the SSB scheduled in soft resources is no transmitted due to the resource is turned into NA, the measurement of its child nodes and UEs would be affected. For the same reason, the periodic SI and PRACH should not use soft resources as well.
Based on the above analysis, we think that channels or signals transmitted in fixed period or predefined pattern should not use soft resources.
Proposal 2: soft resources should not be used for transmission and reception of periodic cell-specific channels/signals (e.g. SSB, SI, PRACH).
As agreed in previous meetings, both implicit and explicit indications are supported to indicate the soft resource availability. In order for the two types of indications to work simultaneously, some simple rules should be considered. 
· If the explicit indication is applicable to a soft DU resource, this explicit indication should overrule any implicit indication applicable to the same DU resource. 
· For a soft DU resource without any applicable explicit indication, the implicit indication can apply. 
Proposal 3: For the soft DU resource availability, when the explicit indication is received, the explicit indication overrules any implicit indication; otherwise, the applicable implicit indication takes effect.
Acquisition of child DU configuration
Regarding to which types of child DU resources should be visible to its parent DU, we observe the following facts.
· Because the parent node has the functionality to indicate Available vs 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 DU resource at child node to avoid scheduling transmission/reception by child MT upon child DU hard resources.
· To maintain forward compatibility to support FDM/SDM, the exact transmission direction of child DU resources should be known by parent node.
Proposal 4: The parent node knows about distributions of all types of resources at its child DU.
Per DU vs. per link DU configuration
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, covering multiple child links.
[bookmark: _GoBack]Proposal 5: IAB-node/IAB-donor DU resource configuration should be on a per DU basis.
Conclusions
Based on the discussion, we have the following proposals:
Proposal 1: When the DU time resource is hard resource, 
· The SSB reception at MT takes priority when DU transmits or receives UE specific channel on DU hard resources. 
· There is no exception rules for SI reception at MT. 
· Whether PRACH transmission at MT should be given higher priority may involve with the PRACH validation rule discussed in another agenda.
Proposal 2: soft resources should not be used for transmission and reception of periodic cell-specific channels/signals (e.g. SSB, SI, PRACH).
Proposal 3: For the soft DU resource availability, when the explicit indication is received, the explicit indication overrules any implicit indication; otherwise, the applicable implicit indication takes effect.
Proposal 4: The parent node knows about distributions of all types of resources at its child DU.
Proposal 5: IAB-node/IAB-donor DU resource configuration should be on a per DU basis.
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