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Introduction
During RAN1#96bis, the issue on how to derive IAB node specific RACH configurations was discussed, and the following were agreed [1]:
Agreements:
The periodicity of a backhaul RACH configuration in frames takes the form x_iab = x * λ where:
· x is the periodicity of an existing RACH configuration,
· λ is a scaling factor taking values in {1, 2, 4, 8, 16, 32, 64} subject to the constraint x_iab ≤ 64.

Agreement:
The frame containing backhaul ROs is identified by (nSFN mod x_iab) = ((y + Δy) mod x_iab) where Δy denotes a time offset in frames taking values in the range from 0 to x_iab – 1.

Agreements:
The subframe (slot) number for a RO of a backhaul RACH configuration is identified by (Sn + Δs,) mod L, where:
· Sn is the subframe (slot) number of an existing RACH configuration,
· Δs denotes a time offset in subframes (slots) taking values in the range from 0 to L – 1, where L is the number of subframes (slots) in a frame.
NOTE: The usage of the terms subframe or slot is meant to align to the terminology used in the existing RACH configuration tables in TS 38.211, e.g. subframe in Tables 6.3.3.2-2 and 6.3.3.2-3, and slot in Table 6.3.3.2-4.

Agreement:
The validity of ROs for backhaul RACH configurations is regulated by the rules defined in Rel-15 for existing RACH configurations.

Agreement:
Partial overlap of ROs between RACH configurations used in two adjacent links (upstream towards the parent and downstream towards the children from an IAB node perspective) is allowed.

In this contribution, the issues on the RO conflicting for adjacent backhaul link are further discussed, and proposals are provided. 
Discussion
The RACH resource for adjacent links should be orthogonal in time domain due to the half-duplex constraint. The IAB node DU has to receive the RACH preamble sent by the access UEs and child nodes on the configured RACH occasions for access UEs. During these RACH occasions, the IAB node MT cannot send preamble to its parent IAB node on backhaul link due to half-duplex constraint. Therefore, the RACH resource for adjacent links cannot share the overlapped RACH occasions. 
During last RAN1 meeting, it was agreed that new RACH configurations specific to IAB nodes are derived with extension of existing Rel 15 RACH configurations obtained by:
· The periodicity of a backhaul RACH configuration in frames takes the form x_iab = x * λ where:
· x is the periodicity of an existing RACH configuration,
· λ is a scaling factor taking values in {1, 2, 4, 8, 16, 32, 64} subject to the constraint x_iab ≤ 64
· The frame and subframe(slot) containing backhaul ROs of a backhaul RACH are derived by a time offset to the an existing RACH configuration. 
· Δy denotes a time offset in frames to the frame number of an existing RACH configuration
· Δs denotes a time offset in subframes (slots) to the subframe (slot) number of an existing RACH configuration

Table 1 shows some examples from the existing Rel-15 PRACH configurations [2]. 
[bookmark: _Ref4315985]Table 1: RO examples from Table 6.3.3.2-3 [2] for FR1 and unpaired spectrum.
	PRACH
Configuration
Index
	nSFN mod x = y
	Subframe number

	
	x
	y
	

	76,95,118,154,177,198
	2
	1
	2,3,4,7,8,9

	86,109,132,167,168,188,210,225,240,255
	1
	0
	0,1,2,3,4,5,6,7,8,9



Table 1 shows the cases that consecutive subframe/slot containing RO are defined. For PRACH Configuration Index= 76, 95,118,154,177,198, frame level offset can create timewise orthogonal RO pattern with respect to the existing ones. If only subframe level offset is used, there will be subframes that overlapped with the Rel-15 PRACH subframes, whatever the value of Δs is used. For PRACH Configuration Index = 76,95,118,154,177,198, neither frame level nor subframe level offsets can create timewise orthogonal RO pattern with respect to the existing ones. 
It was agreed the partial overlap of ROs between RACH configurations used in two adjacent links is allowed. The validity of ROs for backhaul RACH configurations should be defined when they are overlapped with ROs for adjacent links. In Rel-15, the validity of a PRACH occasion is defined in [3]. That is, a PRACH occasion in a PRACH slot is valid only if it is within UL symbols, which is derived from the higher layer parameter TDD-UL-DL-ConfigurationCommon. 
For IAB nodes, time resource multiplexing for MT and DU are discussed. In last meeting, it was agreed that:

· In case of Hard or Soft Indicated Available DU resources, no additional exception cases need to be defined for cell specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH).
· The decision on whether to give priority to the DU or to the MT for the use of the resource (e.g. in case of MT RACH transmission) is left to the IAB node implementation.
· The IAB shall fulfill its performance requirements in terms of measurement and transmission of cell specific signals / channels.
· 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.
· 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

When hard or soft Indicated Available DU resources DU resources conflicts with the resources defined for cell specific signals/channels to be transmitted or received by the MT, the decision on the priority to the DU or to the MT for the use of the resource is left to the IAB node implementation. When NA or Soft not Indicated Available DU resources conflicts with the resources cell-specific signals/channels configured at the DU, the resources shall not be configured as type NA or Soft without being Indicated Available, or be treated as if it were a Hard DU resource. It is FFS what the cell specific signals/channels include. For PRACH transmission at MT and reception at DU, the corresponding PRACH occasion may conflict with each other. In Rel-15, whether a PRACH occasion in a PRACH slot is valid is based on the higher layer parameter TDD-UL-DL-ConfigurationCommon, which indicates the slot format of the RO resource. Similarly, for IAB node, when RO conflict happens, the validity of RO can be determined based on the resource type and flavors of conflicting RO. As shown in table 1, for some cases, the time resource of RO conflict shall always happen. If the priority to the DU or to the MT for the use of RO is predefined or left to IAB node implementation, it is hard to guarantee both DU RO and MT RO. Network can decide resource configuration of IAB DU. Based on the resource configuration, the DU RO and MT RO validity can be implicitly determined. For example, a hard DU resource is always available for the DU child link. It should not be used for MT RO. For NA or Soft DU resource, the availability of the corresponding time resource for the DU child link can be explicitly and/or implicitly controlled by the parent node. It can be used for MT RO. 
The following gives an example of DU RO and MT RO validity determination based on resource configuration.
· For the resource of PRACH occasions conflicting between DU RO and MT RO
· In case that the resource of RO belongs to Hard or Soft Indicated Available DU resources, and the type of DU resource is ‘U’, the DU RO is valid.
· In case that the resource of RO belongs to NA or Soft not Indicated Available DU resources, the MT RO is valid, considering other system constraints
Based on the above discussion, the DU RO and MT RO validity are based on resource configuration of DU implicitly. For the FFS on the cell specific signals/channels in the agreement on resource multiplexing agenda, we have the following proposal.

Proposal 1: For the DU resources and cell-specific signals/channels resource conflict handling, the cell specific signals/channels does not include PRACH resources.
Proposal 2: The validity of DU RO and MT RO considers resource configuration at DU, besides the rules defined in Rel-15 for existing RACH configurations

Conclusion
In this contribution, the issues on RACH extensions for IAB are discussed. The following are proposed: 
[bookmark: _GoBack]Proposal 1: For the DU resources and cell-specific signals/channels resource conflict handling, the cell specific signals/channels does not include PRACH resources.
Proposal 2: The validity of DU RO and MT RO considers resource configuration at DU, besides the rules defined in Rel-15 for existing RACH configurations
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