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1   Introduction
RAN1#96 has made the following 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, based on those discussion and agreements, we further elaborate on RACH procedures for IAB.
2   RACH Configurations for Adjacent Hops
It has been agreed that new RACH configuration specific to IAB nodes are derived with extension of existing Rel-15 RACH configuration obtained by scaling factor and offset (frame-based or slot/subframe-based). As the target is not to make every entries of RACH configuration tables among adjacent hops orthogonal, it is not necessary to design scaling factor/offset specifically for each of the RACH configuration table entry. On the other hand, applying a single scaling factor and offset for all the entries may not be able to create a sufficient number of orthogonal RACH resources among adjacent hops. A practical approach is to have a number of scaling/offset values each apply to a group of RACH configuration entries. 

For example, assuming maximum RACH periodicity for IAB nodes can be 320ms (increased from the maximum 160ms periodicity in Rel-15), we have: 
· For RACH configuration with period parameter “x” is 16, there are only one possible scaling factor s=2;
· For RACH configuration with period parameter “x” is 8, there are only one possible scaling factor s=3;

· For RACH configuration with period parameter “x” is 4, the scaling factor candidate set is {3, 5, 7};

· For RACH configuration with period parameter “x” is 2, the scaling factor candidate set is {3, 5, 7, 9, 11, 13, 15};

· For RACH configuration with period parameter “x” is 1, the scaling factor candidate set is {3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31};

In this way, all RACH configuration entries are divided into five groups and we can further decide candidate scaling factor value(s) for each group. 

In another example, regarding offset design, for RACH configuration with period parameter “x” of {4,8,16}, frame-level offset should be sufficient. For RACH configuration with period parameter “x” of {2,1}, slot/subframe-level offset could be needed. 
Proposal 1: To generate orthogonal RACH resource among adjacent hops, design a number of scaling/offset values each apply to a group of RACH configuration entries. 

3   RACH Configurations for Child IAB MTs and Child UEs

An IAB node or IAB donor can have both child IAB nodes and child UEs attached to it. The random access from child IAB MTs and from child UEs based on contention-based Rel-15 RACH configuration may cause collision to each other, especially for the case of child IAB MTs and child UEs sharing the same SSB from the IAB node, which is supported as Solution 1-A for inter-IAB node and donor detection.  

Hence, it is desirable to configure orthogonal RACH resources for child IAB MTs and UEs, so that the collision between backhaul and access links in contention-based random access can be reduced. An IAB node or IAB donor can configure its access UEs to use existing (primary) RACH resource in NR Rel-15 and its child IAB MTs to use a second RACH resource. To indicate the second RACH configuration dedicated for child MTs, the following approaches can be considered:  

·   For PCell, the second RACH configuration can be signalled in an extended RMSI (SIB1);

·   For Scells, the second RACH configuration can be signalled using a dedicated RRC signalling. 

Proposal 2: Introduce a RACH configuration dedicated for child backhaul links to reduce collision with access UEs in contention-based random access.  

4   Conclusion

In this contribution, we discussed RACH procedure in IAB networks. It is summarized by the following proposals. 
Proposal 1: To generate orthogonal RACH resource among adjacent hops, design a number of scaling/offset values each apply to a group of RACH configuration entries. 

Proposal 2: Introduce a RACH configuration dedicated for child backhaul links to reduce collision with access UEs in contention-based random access.  
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