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1   Introduction
RAN1#94/RAN1#94bis/RAN1#95 have made the following agreements for RACH procedure.   
· 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.
· Further study the need for new RACH formats/configurations specific for IAB node random access. 
· For IAB node random access support
· Longer RACH periodicity
· Additional preamble formats allowing for longer RTT
· Details left for WI phase
· 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.
· 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
· Secondary priority: Enhancements to support additional preamble formats for PRACH allowing for longer RTT, without impacting Rel-15 UEs
In this contribution, based on those discussion and agreements, we further elaborate on RACH procedures for IAB.
2   RACH Configurations for Adjacent Hops
When operating in half-duplex mode, an IAB node cannot receive the PRACH from its child (a child UE or a child IAB node) and transmit PRACH to its parent node (an IAB node or IAB donor) simultaneously. However, different PRACH Configuration Index does not completely guarantee the orthogonality of PRACH transmitting time [1]. Hence, RACH configurations need to be coordinated for adjacent hops to avoid overlapping RACH resources. Three mechanisms can be considered: 
· Mechanism 1: Create new entries to current PRACH configuration table. 

· Mechanism 2: Applying offsets to the current PRACH configuration table.
· Mechanism 3: Add additional indication for valid/invalid RACH resources with current PRACH configuration table.

In Mechanism 1, new configuration entries that are time orthogonal to current RACH configurations [2] (or orthogonal to a subset of current RACH configurations) need to be added. 

In Mechanism 2, SFN-level/subframe-level/slot-level offsets can be applied based on current RACH configurations so that adjacent hops can use the same RACH configuration with different offsets. 
In Mechanism 3, no new RACH configurations are created, but additional indication for valid/invalid RACH resources will be added to coordinate when there are overlapped RACH resources between adjacent hops. Those indication information can be transmitted via SIB1 or dedicated RRC signalling. 
Compare with the three mechanisms, Mechanism 1 requires highest efforts to fulfil.  Regarding Mechanism 2, there will be some issues need to be addressed. For example, in Table 1 we show PRACH Configuration Index #27 in the FR1&FDD Table 6.3.3.2-2 [2]. In this configuration, the PRACH can be transmitted in each frame, each subframe and each slot. Then, applying offset (no matter SFN-level/subframe-level/slot-level offsets) to this configuration will not create additional time orthogonal RACH configuration for adjacent hops. Same thing happens to PRACH Configuration Index #86, #106, #135, #146, #156… Hence, there are many cases that this offset-based Mechanism 2 does not work. In addition, those offsets configurations for Mechanism 2 need to coordinate with the D/U/F configurations of different IAB nodes. 
Table 1 Random Access Configuration 27 from TS38.211 Table 6.3.3.2-2 [2]
	PRACH Configuration Index
	Preamble Format
	n_SFN mode x = y
	Subframe number
	Starting Symbol

	
	
	x
	y
	
	

	27
	0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0


In the meantime, Mechanism 3 does not have the problems of Mechanism 2, since it allows overlapped RACH configurations between adjacent hops, with additional indication of valid/invalid to avoid RACH resources conflict.
Based on the above analysis, we think Mechanism 2 and Mechanism 3 can be jointly used: We can use Mechanism 2 to generate orthogonal RACH resource for adjacent hops. For the RACH configurations that cannot be made orthogonal by time offset, Mechanism 3 can be applied.  
Proposal 1: To avoid RACH resource confliction, jointly apply time shift and indication on valid/invalid RACH resources.  
3   Conclusion

In this contribution, we discussed RACH procedure in IAB networks. It is summarized by the following proposals. 
Proposal 1: To avoid RACH resource confliction, jointly apply time shift and indication on valid/invalid RACH resources.  
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