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1 Introduction
The work item on “Integrated Access and Backhaul for NR” was approved in RAN#82 [1] and the objectives of this work item for physical layer include the extension of RACH occasions and periodicities for backhaul RACH resources, as well as the other regular considerations on PRACH configuration.
During last meeting [2], the following agreements were draw for RACH design for IAB: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. 


This contribution will further discuss the remaining issue on PRACH configuration for IAB.
2 IAB backhaul RACH configuration
As already agreed in the last meeting, the frame/slot level time domain offset could be used to derive the IAB RACH resource based on the existing Rel-15 RACH configurations. In addition, both configured access RACH resource and backhaul RACH resource will be further validated based on the same rule in Rel-15 using UL/DL configuration as well as the SSB configuration. 
However, there is one leftover point that in addition to the agreed extension for IAB PRACH (i.e., the scaling factor to the PRACH configuration periodicity and the time domain offset), will there be also IAB-specific configuration for other PRACH configuration parameters? And a more detailed question will be, is every parameter in the RACH-ConfigCommon IE needing re-configuration for IAB, i.e., could there be any parameters always shared by access UE and IAB MT? 
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Fig. 1 – illustration of IAB scenarios.
Generally, there will be two solutions for consideration:
1. Simply re-use the RACH-ConfigCommon IE for IAB specific PRACH configuration;
2. Identify the necessary parameters for configuring IAB specific PRACH
Option 1 is, of course, the simplest solution and providing full flexibility to gNB configuration with the cost that some duplicate configuration will exist and expand the size of the SIB unnecessarily. For example, gNB will provide the PRACH configuration index to the access UE and with the help of agreed scaling factor and the time domain offset, we should discuss whether the gNB could already provide the separate PRACH configuration to IAB MT with enough flexibility. Following this logic, we could discuss each of the parameters (as quoted from RACH-ConfigCommon & RACH-ConfigGeneric in TS.38.311) for its necessity of re-configuration for IAB. The outcomes are provided in the Table 1.
RACH-ConfigCommon ::=               SEQUENCE {
    rach-ConfigGeneric                  RACH-ConfigGeneric,
    totalNumberOfRA-Preambles           INTEGER (1..63)                                                             OPTIONAL,   -- Need S
    ssb-perRACH-OccasionAndCB-PreamblesPerSSB   CHOICE {
        oneEighth                               ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneFourth                               ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneHalf                                 ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        one                                     ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        two                                     ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32},
        four                                    INTEGER (1..16),
        eight                                   INTEGER (1..8),
        sixteen                                 INTEGER (1..4)
    }                                                                                                               OPTIONAL,   -- Need M

    groupBconfigured                    SEQUENCE {
        ra-Msg3SizeGroupA                   ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB            ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA          INTEGER (1..64)
    }                                                                                                               OPTIONAL,   -- Need R
    ra-ContentionResolutionTimer            ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
    rsrp-ThresholdSSB                       RSRP-Range                                                              OPTIONAL,   -- Need R
    rsrp-ThresholdSSB-SUL                   RSRP-Range                                                              OPTIONAL,   -- Cond SUL
    prach-RootSequenceIndex                 CHOICE {
        l839                                    INTEGER (0..837),
        l139                                    INTEGER (0..137)
    },
    msg1-SubcarrierSpacing                  SubcarrierSpacing                                                       OPTIONAL,   -- Cond L139
    restrictedSetConfig                     ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
    msg3-transformPrecoder                  ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    ...
}

RACH-ConfigGeneric ::=              SEQUENCE {
    prach-ConfigurationIndex            INTEGER (0..255),
    msg1-FDM                            ENUMERATED {one, two, four, eight},
    msg1-FrequencyStart                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    zeroCorrelationZoneConfig           INTEGER(0..15),
    preambleReceivedTargetPower         INTEGER (-202..-60),
    preambleTransMax                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
    powerRampingStep                    ENUMERATED {dB0, dB2, dB4, dB6},
    ra-ResponseWindow                   ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},
    ...
}

	Parameters could be re-configured for IAB PRACH
	Parameters no need for re-configured for IAB PRACH
	Parameters no need for IAB PRACH

	· prach-ConfigurationIndex
· msg1-FDM
· msg1-FrequencyStart
· zeroCorrelationZoneConfig
· preambleTransMax
· powerRampingStep
· ra-ResponseWindow
· totalNumberOfRA-Preambles
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
· ra-ContentionResolutionTimer
· msg1-SubcarrierSpacing
· restrictedSetConfig
	· preambleReceivedTargetPower
· rsrp-ThresholdSSB
· rsrp-ThresholdSSB-SUL
· prach-RootSequenceIndex
· msg3-transformPrecoder
	· groupBconfigured


Table 1 – Discussion on possible parameters for IAB PRACH configuration

For the “Parameters could be re-configured for IAB PRACH”, it means these parameters could be configured differently from access UE for the sake of different requirements of IAB PRACH, e.g., IAB MT might need less time domain ROs, or different PRACH preamble formats so that a different prach-ConfigurationIndex could be provided. 
For the listed parameters no need for re-configured for IAB PRACH, we think it could be always following the configuration in access UE PRACH configuration, e.g., the target received power for preamble, and the threshold to select the SSB and SUL/NUL. The root sequence is usually related the cell-ID thus also common for both access UE and IAB MT. For the msg.3 waveform, it’s usually targeting for the worst coverage, so that gNB could make the conservative configuration on msg.3 waveform. Moreover, for IAB MT, we think there is no need for groupA/B since the parent node could regard all the child IAB nodes as a same kind of access IAB MT. 
Proposal 1: the parameters of “preambleReceivedTargetPower, rsrp-ThresholdSSB, rsrp-ThresholdSSB-SUL, prach-RootSequenceIndex, msg3-transformPrecoder” for IAB PRACH could reuse the configurations of these for accesss UE PRACH;
Proposal 2: the parameter of “groupBconfigured” is not needed for IAB PRACH configuration.

3 Conclusion
In this contribution, the issues for backhaul RACH resource configuration are discussed. The following observations and proposals are draw:
Proposal 1: the parameters of “preambleReceivedTargetPower, rsrp-ThresholdSSB, rsrp-ThresholdSSB-SUL, prach-RootSequenceIndex, msg3-transformPrecoder” for IAB PRACH could reuse the configurations of these for accesss UE PRACH;
Proposal 2: the parameter of “groupBconfigured” is not needed for IAB PRACH configuration.
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