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Introduction
RAN1 #97[1] made the following agreements on RACH extension for IAB: 
Agreements:
The signaling design for the IAB specific backhaul RACH configurations is up to RAN2.
RAN1 has the following recommendations:
· The ability to configure the IAB specific backhaul RACH configuration additionally to the Rel 15 RACH configuration for access UEs is supported.
· If the IAB specific RACH configuration is not provided, RAN1 assumes that IAB node will use the configured Rel 15 RACH configuration for IAB node initial access.
· Capability to configure IAB specific backhaul RACH configurations need to be provided for both CBRA & CFRA.
In this contribution, we discuss further on the backhaul RACH configuration.
Discussion
The IAB specific RACH configurations are extended from the existing Rel-15 RACH configurations by scaling the PRACH periodicity and adding frame/subframe/slot offset. However, it is not clear whether the common PRACH configuration for IAB nodes initial access should be provided separately from IE rach-ConfigCommon (refer to Appendix A) defined for Rel-15 initial access for access UEs. 
Because IAB nodes and UEs have different requirements for random access, e.g., coverage range, mobility, PRACH configuration periodicity etc., at least the following parameters within common PRACH configuration for IAB nodes initial access should be provided separately from those for access UEs:
· PRACH configuration index (including preamble format). 
The random access format selection needs to match the coverage of different distance. Backhaul links usually covers much longer propagation distance than access links. In short, random access format which is optimal for access UEs may not be suitable for IAB nodes. Because different random access formats correspond to different PRACH configuration index, the IAB nodes need to be configured with a PRACH configuration index separately from the one for access UEs.
· prach-RootSequenceIndex, zeroCorrelationZoneConfig, restrictedSetConfig. 
Orthogonal RACH resources for IAB nodes and UEs can avoid affecting UEs random access performance. However, it may be difficult to configure non-overlapping RACH resources for IAB nodes and UEs. Because if different preamble formats are configured for IAB nodes and UEs at the same time, since the prefix lengths of the different formats may be different, the relative starting points of the effective short sequence symbols are different, which may cause ambiguity in the timing determination. Therefore, root sequences for IAB nodes needs to be configured separately. In addition, parameters “zeroCorrelationZoneConfig” and “restrictedSetConfig” for IAB nodes could be configured separately from access UE due to different coverage range and mobility.
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 
Because IAB nodes can be configured with backhaul RACH resources with different periodicity and RACH occasions compared to access UEs, the association between SSBs and RACH occasions for IAB nodes also needs to be provided separately.
Proposal 1: At least the following IEs can be provided separately from common RACH configuration for access UEs.
· PRACH configuration index;
· prach-RootSequenceIndex; 
· zeroCorrelationZoneConfig;
· restrictedSetConfig;
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
Conclusions
This paper concludes that:
Proposal 1: At least the following IEs can be provided separately from common RACH configuration for access UEs.
· PRACH configuration index;
· prach-RootSequenceIndex;
· zeroCorrelationZoneConfig;
· restrictedSetConfig;
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
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Appendix A: rach-ConfigCommon in TS38.331
[bookmark: _Toc12718356]–	RACH-ConfigCommon
The IE RACH-ConfigCommon is used to specify the cell specific random-access parameters.
RACH-ConfigCommon information element
-- ASN1START
-- TAG-RACH-CONFIGCOMMON-START

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 {
[bookmark: _GoBack]        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
    ...
}

-- TAG-RACH-CONFIGCOMMON-STOP
-- ASN1STOP

[bookmark: _Toc12718358]–	RACH-ConfigGeneric
The IE RACH-ConfigGeneric is used to specify the random-access parameters both for regular random access as well as for beam failure recovery.
RACH-ConfigGeneric information element
-- ASN1START
-- TAG-RACH-CONFIGGENERIC-START

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},
    ...
}

-- TAG-RACH-CONFIGGENERIC-STOP
-- ASN1STOP
