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Introduction
This contribution discusses backhaul RACH resources configuration, based on the following agreements reached in RAN1#94, #94bis and #95 [1][2][3]:
Agreements(#94):
· IAB supports the ability of network flexibility to configure backhaul RACH resources with different occasions, periodicities, and/or formats, compared to access RACH resources without impacting Rel.15 UEs
· Further study mechanisms under current PRACH design framework to ensure that after initial access, IAB nodes and access UE of its mother node can be configured or identify TDMed PRACH occasions.
Agreements(#94bis):
Based on Rel-15 PRACH configurations, NR allows network to configure offset(s) for PRACH occasions for MT IAB node(s), to TDM backhaul RACH resources across adjacent hops. The detailed granularity of the offset (e.g., radio frame, subframe, slot, etc.) is left for WI phase
Agreements(#95):
The following physical layer features and solutions are recommended to be specified as part of a Rel.16 IAB WI from a RAN1 perspective:
· Enhancements to support configuration of backhaul RACH resources with different occasion and longer RACH periodicities, compared to access RACH resources without impacting Rel-15 UEs.

Discussion
According to the SI agreements,PRACH occasions for IAB nodes and access UE of its mother node need to be TDM multiplexed, and PRACH occasions on adjacent hops are also TDM multiplexed due to the half duplex constrain at an IAB node. As a general example shown in Figure 1, PRACHs should be TDM multiplexed:
-between AL1 and BL1, as well as between AL2 and BL2;
- between BL1 and any of {AL2, BL2};
In other words, among the four links {AL1, AL2, BL1, BL2}, BL1 cannot have PRACH resources overlapping with those of any other three links; and among the other three links, AL2 and BL2 cannot have time overlapping PRACH occasions but can have the ones overlapping with AL1. 
Observation 1: The number of TDM multiplexed PRACH occasions across a multi-hop IAB tree topology is at least 3. 


Figure 1 General link topology in a multi-hop IAB network 
In the current RAN1 specification, both periodicity and offset of PRACH occasions are derivable from cell specific PRACH configuration index. In order for IAB node to maintain different periodicity and/or offset from those used by access UE, the simplest way is to dedicatedly configure each IAB node with separate periodicity and offset, which override the periodicity and offset derivable from the PRACH configuration index. 
As for the periodicity, there should be a need to introduce the values larger than 160ms. 
The offset can be applied to either radio frame or subframe(FR1)/slot(FR2), or even both. When applied to radio frame, the offset (y) contribution is represented by , where x and y are dedicatedly configured PRACH periodicity and frame offset, instead of the pair derivable from configured PRACH configuration index. When applied to subframe/slot, the offset (OSF) overrides the subframe/slot number currently derived from the PRACH configuration index. 
· If the offset is only applied to frame, one issue could occur when the PRACH configuration index configured to access UE associates with PRACH periodicity (x) equal to 1, which means UE may send PRACH in every radio frame and leaves no room for TDM PRACH from IAB node, no matter what periodicity is chosen for IAB node. 
· If the offset is only applied to subframe/slot, one issue may occur when the PRACH occasions configured to the access UE or one IAB already occupy all UL subframes/slots or all UL subframes/slots that are DL-to-UL interference free in a TDD environment. 
Therefore, there seems a need for RAN1 specification to support both offsets.
The other parameters derived from the PRACH configuration index and not mentioned above can remain valid for IAB node. 
Proposal 1: IAB nodes can be configured with a new PRACH periodicity, which overrides the periodicity (x) derivable from the PRACH configuration index.
Proposal 2: IAB nodes can be configured with a new frame offset and/or a new subframe(FR1)/slot(FR2) offset, which respectively override the offset (y) and/or subframe/slot number derivable from the PRACH configuration index.
Conclusions
Based on the discussion, we have the following proposals:
Proposal 1: IAB nodes can be configured with a new PRACH periodicity, which overrides the periodicity (x) derivable from the PRACH configuration index.
[bookmark: _GoBack]Proposal 2: IAB nodes can be configured with a new frame offset and/or a new subframe(FR1)/slot(FR2) offset, which respectively override the offset (y) and/or subframe/slot number derivable from the PRACH configuration index.
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