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1. Introduction
At the RAN#82 meeting, the new WI on Integrated Access and Backhaul (IAB) for NR was approved [1]. The objectives of the WI include following RAN1 works.
	· Physical layer specification [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of SSB/RMSI periodicity for NR initial access assumed by an IAB-node.
· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 
· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 
· Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 
· Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links. 
· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 
· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 
· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.
· Specification of mechanism to support the “case-1” OTA timing alignment.



In this contribution, we discuss on the extension of RACH occasions and periodicities for backhaul RACH resources. 
2. Discussion on extension of RACH occasions and periodicities for backhaul RACH resources
During the IAB SI, IAB-node RACH had been discussed and following is captured in the TR38.874 [2].
	[bookmark: _Toc531477265][bookmark: _Toc531609837]7.2.3	IAB-node RACH
IAB supports the ability of network flexibility to configure backhaul RACH resources with different occasions, longer RACH periodicities, and additional preamble formats allowing for longer RTT, compared to access RACH resources without impacting Rel-15 UEs.
Based on Rel-15 PRACH configurations, the network is allowed to configure offset(s) for PRACH occasions for the MT of IAB-node(s), in order to TDM backhaul RACH resources across adjacent hops.



Assuming the half duplex constraint at an IAB-node, backhaul RACH resource (for PRACH transmission towards parent node) and access RACH resource (for PRACH reception from access UEs and/or child IAB-nodes) should be TDMed. In addition, access RACH resource configuration such as occasion, periodicity and format for access UEs and those for child IAB-nodes could also be different because of different coverage and mobility. Therefore, we consider that RACH configuration including prach-ConfigurationIndex for IAB-node MT should be able to be separately provided from that for access UE.
Proposal 1: The IAB-node/donor is able to provide RACH configuration including prach-ConfigurationIndex for child IAB-node MT separately from that for access UE.

In RACH configuration for IAB-node MT, the offset(s) for PRACH occasions can be supported according to the following agreements made at RAN1#94bis meeting [3]. 
	Agreements:
· 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


In addition, longer RACH periodicity can also be supported for IAB-node MT according to the following agreements [3].
	Agreements:
· For IAB node random access support
· Longer RACH periodicity
· Additional preamble formats allowing for longer RTT
· Details left for WI phase



In order to prolong RACH periodicity without modification on PRACH configuration tables i.e., Table 6.3.3.2-2/3/4 in TS38.211, applying scaling factor to x in PRACH configuration table can be considered. For example, if scaling factor 2 or 4 is applied to “x” so that x’ = 2x or 4x, PRACH resource periodicity becomes 2 or 4 times longer. Candidate values for the scaling factor should be decided in the WI.
Proposal 2: RACH configuration for child IAB-node MT includes scaling factor to “x” in PRACH configuration table to prolong RACH periodicity.

Even if RACH configuration for child IAB-node MT applies longer periodicity by using scaling factor compared with that for access UE, some of RACH occasions may collide between those for IAB-node MT and those for access UE as well as between IAB-node MTs with different hop orders. Hence, offset(s) for PRACH occasions for IAB-node MT should also be included in RACH configuration for IAB-node MT. For the offset granularity, slot or subframe level offset can be achieved by using different prach-ConfigurationIndex between RACH configurations. Therefore, we propose to apply SFN level offset i.e., offset to “y” in RACH configuration table for IAB-node MT. 
Proposal 3: RACH configuration for child IAB-node MT includes offset to “y” in PRACH configuration table to facilitate TDMed RACH occasions.

Figure 1 shows an example of scaling factor and offset applied to PRACH configuration.
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Figure 1: Example of scaling factor and offset

3. Conclusion
In this contribution, we discussed on the extension of RACH occasions and periodicities for backhaul RACH resources. Based on the discussion, we made following proposals.
Proposal 1: The IAB-node/donor is able to provide RACH configuration including prach-ConfigurationIndex for child IAB-node MT separately from that for access UE.
Proposal 2: RACH configuration for child IAB-node MT includes scaling factor to “x” in PRACH configuration table to prolong RACH periodicity.
Proposal 3: RACH configuration for child IAB-node MT includes offset to “y” in PRACH configuration table to facilitate TDMed RACH occasions.
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