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Introduction
During RAN1#96, the issue on how to derive IAB node specific RACH configurations was discussed, and the following were agreed [1]:
Agreements:
· New RACH configurations specific to IAB nodes are derived with extension of existing Rel 15 RACH configurations obtained by:
· scaling the parameter ‘x’ from the PRACH configuration table, and
· by adding an offset y_offset to the parameter ‘y’ (frame-based offset) and/or adding an offset to the slot/subframe number (slot/subframe-based offset) from the PRACH configuration table.
· FFS values and ranges for scaling factor applicable to ‘x’ and for y_offset.
· FFS whether a simple extension rule can be generally applied to all existing configurations leaving it up to the network to not use resulting configurations that may not fit other system constraints.  

In this contribution, the issues on the new RACH configuration for IAB-node are further discussed, and observation and proposals are provided. 
Discussion
The RACH resource for access and backhaul 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 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 access and backhaul 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:
· scaling the parameter ‘x’ from the PRACH configuration table, and
· by adding an offset y_offset to the parameter ‘y’ (frame-based offset) and/or adding an offset to the slot/subframe number (slot/subframe-based offset) from the PRACH configuration table.
It is FFS values and ranges for scaling factor applicable to ‘x’ and for y_offset. New RACH configurations specific to IAB nodes are derived from extension of existing Rel-15 RACH configurations by the parameter ‘x’ and ‘y’. The values and ranges for parameter ‘x’ and ‘y’ should make the resulting RACH configuration fit the system constraints. There are in total 256 PRACH configurations in Rel-15. If a single values for parameter ‘x’ and ‘y’ are defined to derive the new RACH configuration, it is hard for the defined value of parameter ‘x’ and ‘y’ to be always applicable to all the existing 256 PRACH configurations in Rel-15 for the TDM of PRACH occasions between access and backhaul.
Observation: Simple extension of existing Rel-15 RACH configurations using scaling/offsets are not feasible to all the existing 256 PRACH configurations.
In Rel-15, the RACH configuration is carefully designed. One of the consideration is to match the TDD configuration period. The new RACH configuration with offset to the existing ones cannot always be optimized. It is not preferred that a simple extension rule is applied to all existing configurations. 
Proposal 1: A simple extension rule is not used to derive new RACH configuration for IAB-node from existing Rel-15 RACH configurations.
Another way is to define multiple extension rules. For example, Rel-15 RACH configuration specific extension rule can be defined in specification. That is, extension rule is defined for each existing Rel-15 RACH configuration. It can achieve optimized RACH configuration for IAB-node as much as possible. For less impacts on specification, one specific extension rule can be linked to one specific Rel-15 RACH configuration. For an IAB-node, if it receives Rel-15 RACH configuration from parent node, it can derive new RACH configuration for IAB-node with linked extension rule. No additional signaling will be defined for the values of parameter ‘x’ and ‘y’. As shown in the following figure 1, a parameter ‘x’ and ‘y’ configuration is mapped to a Rel-15 RACH configuration. 


Figure 1 One-to-one mapping between Rel-15 RACH configuration and parameter ‘x’ and ‘y’

If several Rel-15 RACH configuration can share the same extension rule for the TDM of PRACH occasions between access and backhaul, they can link to the same extension rule. The many-to-one mapping between Rel-15 RACH configuration and parameter ‘x’ and ‘y’ is shown in figure 2. 


Figure 2 Many-to-one mapping between Rel-15 RACH configuration and parameter ‘x’ and ‘y’

Proposal 2: Multiple extension rules are defined in specification. Each of the extension rules is mapped to one or several Rel-15 RACH configurations.

Conclusion
In this contribution, the issues on RACH extensions for IAB are discussed. The following are observed and proposed: 
Observation: Simple extension of existing Rel-15 RACH configurations using scaling/offsets are not feasible to all the existing 256 PRACH configurations.
Proposal 1: A simple extension rule is not used to derive new RACH configuration for IAB-node from existing Rel-15 RACH configurations.
Proposal 2: Multiple extension rules are defined in specification. Each of the extension rules is mapped to one or several Rel-15 RACH configurations.
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