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1 Introduction
In the previous RAN1 meetings, following are agreed:

	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.  

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.

Agreements:

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.

Agreements:

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

Agreements:

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 paper, we discuss the need of introducing the prioritized RACH procedure for IAB.
2 Discussion
Then prioritized RACH was discussed in Rel-15 NR WI. Two applicable scenarios are identified at RAN2#AH-1801 meeting [1]:

	Agreements:

The following cases will apply prioritized RACH procedures (if configured)

1.
Handovers using contention-based access

2.
BFR recovery

The set of parameters for prioritization include

-
powerRampingStep and Backoff Parameter

Idle mode will not be discussed in Rel-15


The network could set specific RACH parameters (e.g. powerRampingStep and Backoff) for the handover case and BFR case. For example, the UEs performing handover and BFR can use larger power ramping step and/or shorter back off value to achieve the short latency of RACH procedure, compared with the normal RACH procedures.
Before discussing the need of introducing prioritized RACH for IAB, the trigger event for RACH supported in Rel15 are analysed for IAB scenario.

	The random access procedure is triggered by a number of events:

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover;

-
DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";

-
UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;

-
SR failure;

-
Request by RRC upon synchronous reconfiguration;

-
Transition from RRC_INACTIVE;

-
To establish time alignment at SCell addition;

-
Request for Other SI (see subclause 7.3);

-
Beam failure recovery.


For the IAB node, since only stationary IAB node is considering in Rel16, handover triggered RACH can be considered as low priority. Furthermore, there seems no strong motivation to support the RRC_INACTIVE state of the IAB node, since most of the IAB node in connected would always have data to transmission for its descendent IAB nodes and UEs.

Observation 1: Handover and transition from RRC_INACTIVE may not be considered as the RACH trigger events for IAB node.

As to the other RACH procedures, the same principle could be used when we discussed the prioritized RACH in Rel15. It is very straightforward to support the prioritized RACH for beam failure recovery of IAB, among the other RACH procedures.
Proposal 1: The beam failure recovery of IAB node could apply the prioritized RACH procedure.

Another special case in IAB is the RRC connection Re-establishment procedure. When the radio link failure of backhaul link occurs at one IAB node, all the data transmission from its descendent UEs and child IAB nodes would be interrupted. The interruption would affect all the descendent IAB nodes and UEs, which is different from the RRC re-establishment procedure of single UE. Therefore, the latency of RRC re-establishment of IAB node should be reduced as much as possible. 
Additionally, according to the current RAN1 agreement, the RACH resources of IAB nodes may not be always separated with the RACH resources of normal UEs. Therefore, in some cases, IAB node RRC re-establishment may use the shared RACH resources with normal UEs.

In that sense, the existing prioritized RACH procedure could be applied, so that the RRC re-establishment of IAB node can have high priority than that of normal UE during the RACH procedure.

Proposal 2: The RRC Connection Re-establishment procedure of IAB node could apply the prioritized RACH procedure.

3 Conclusion
In this document we discuss the need to prioritized RACH procedure for IAB, and made following proposals:
Observation 1: Handover and transition from RRC_INACTIVE may not be considered as the RACH trigger events for IAB node.

Proposal 1: The beam failure recovery of IAB node could apply the prioritized RACH procedure.

Proposal 2: The RRC Connection Re-establishment procedure of IAB node could apply the prioritized RACH procedure.
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