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1 Introduction
In RAN1 #96bis and #97 meetings, the following agreements on RACH design for IAB was achieved:

	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. 

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.


As agreed by RAN1, we introduced the RACH-ConfigCommonIAB, prach-ConfigurationPeriodScaling, prach-ConfigurationFrameOffset, prach-ConfigurationSOffset parameters to configure the IAB specific RACH resource. In this paper, we clarify when to use the RACH-ConfigCommon for IAB and for UE.
2 Discussion
Note that all those IAB specific RACH parameters are optionally configured for IAB-MT.

Observation 1: IAB-MT can be configured with RACH-ConfigCommon and optionally RACH-ConfigCommonIAB, prach-ConfigurationPeriodScaling, prach-ConfigurationFrameOffset, prach-ConfigurationSOffset.

The first case we should clarify is the RA resource for MSG 1 based SI request. When IAB-MT requests the on-demand SI from network, it is unnecessary to differentiate the IAB-MT from UE. In system information, the RACH-ConfigCommon for UE is always configured but the RACH-ConfigCommon for IAB may be absent. In addition, there is no RO collision issue for SI request. For simplicity, IAB-MT can directly use the RA resource for UE. 
	SI-RequestConfig::=                 SEQUENCE {

    rach-OccasionsSI                    SEQUENCE {

        rach-ConfigSI                       RACH-ConfigGeneric,

        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

    }                                                                                                       OPTIONAL,   -- Need R

    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R

    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

}




Proposal 1: For MSG 1 based SI request, in case RACH-ConfigGeneric is not configured, IAB-MT use the RACH-ConfigCommon for UE.
For other CFRA cases, it is straight forward for IAB-MT to use the RACH-ConfigCommon for IAB, if configured, in case RACH-ConfigGeneric is not configured. If neither the RACH-ConfigGeneric nor RACH-ConfigCommon for IAB is configured, the IAB-MT shall use the RACH-ConfigCommon for UE
	RACH-ConfigDedicated ::=        SEQUENCE {

    cfra                            CFRA                                                                    OPTIONAL, -- Need S

    ra-Prioritization               RA-Prioritization                                                       OPTIONAL, -- Need N

    ...

}

CFRA ::=                    SEQUENCE {

    occasions                       SEQUENCE {

        rach-ConfigGeneric              RACH-ConfigGeneric,

        ssb-perRACH-Occasion            ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

                                                                                                            OPTIONAL  -- Cond SSB-CFRA

    }                                                                                                       OPTIONAL, -- Need S

    resources                       CHOICE {

        ssb                             SEQUENCE {

            ssb-ResourceList                SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,

            ra-ssb-OccasionMaskIndex        INTEGER (0..15)

        },

        csirs                           SEQUENCE {

            csirs-ResourceList              SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,

            rsrp-ThresholdCSI-RS            RSRP-Range

        }

    },

    ...,

    [[

    totalNumberOfRA-Preambles INTEGER (1..63)                                                         OPTIONAL -- Cond Occasions

    ]]

}




Proposal 2: For CFRA, in case RACH-ConfigGeneric is not configured, IAB-MT shall use the RACH-ConfigCommon for IAB if configured; otherwise IAB-MT uses RACH-ConfigCommon for UE. 

As to other CBRA cases, IAB-MT should prioritize the RACH-ConfigCommon for IAB. There is no need to introduce any configuration from NW to indicate whether RACH-ConfigCommon for IAB or RACH-ConfigCommon for UE is used in case both are configured. Besides, IAB-MT can use the RACH-ConfigCommon for UE if RACH-ConfigCommon for IAB is not configured.
Proposal 3: For CBRA, IAB-MT shall use the RACH-ConfigCommon for IAB if configured. Otherwise IAB-MT uses RACH-ConfigCommon for UE. 

R1 introduce three new parameters, i.e. prach-ConfigurationPeriodScaling, prach-ConfigurationFrameOffset, prach-ConfigurationSOffset, to scale or offset the RACH-ConfigCommon in addition. It is not clear if those 3 parameters only apply to the RACH-ConfigCommon for IAB. 
Based on our understanding, the three new parameters can be applied, if configured, regardless the specific RACH-ConfigCommon for IAB is provide. Therefore, IAB-MT is allowed to use the RACH-ConfigCommon for UE and prach-ConfigurationPeriodScaling, prach-ConfigurationFrameOffset, prach-ConfigurationSOffset together if configured. 
Proposal 4: If prach-ConfigurationPeriodScaling, prach-ConfigurationFrameOffset, prach-ConfigurationSOffset is configured but RACH-ConfigCommon for IAB is not configured, IAB-MT shall use the RACH-ConfigCommon for UE.

If the above proposals are agreed, we need clarify those in the MAC specification.
Proposal 5: Agree the proposed TP in the MAC CR.
3 Conclusion and Proposals
In this contribution, we will further discuss RACH related issue for IAB. And we have the following observations and proposals:
Observation 1: IAB-MT can be configured with RACH-ConfigCommon and optionally RACH-ConfigCommonIAB, prach-ConfigurationPeriodScaling, prach-ConfigurationFrameOffset, prach-ConfigurationSOffset.

Proposal 1: For MSG 1 based SI request, in case RACH-ConfigGeneric is not configured, IAB-MT use the RACH-ConfigCommon for UE.

Proposal 2: For CFRA, in case RACH-ConfigGeneric is not configured, IAB-MT shall use the RACH-ConfigCommonIAB if configured; otherwise IAB-MT uses RACH-ConfigCommon for UE. 

Proposal 3: For CBRA, IAB-MT shall use the RACH-ConfigCommon for IAB if configured. Otherwise IAB-MT uses RACH-ConfigCommon for UE. 

Proposal 4: If prach-ConfigurationPeriodScaling, prach-ConfigurationFrameOffset, prach-ConfigurationSOffset is configured but RACH-ConfigCommon for IAB is not configured, MT shall use the RACH-ConfigCommon for UE.

Proposal 5: Agree the proposed TP in the MAC CR.
4 Text Proposal
========================Start of the Change====================
5.1.1
Random Access procedure initialization

The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.

NOTE 1:
If a new Random Access procedure is triggered while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).

RRC configures the following parameters for the Random Access procedure:

-
prach-ConfigurationIndex: the available set of PRACH occasions for the transmission of the Random Access Preamble;

-
preambleReceivedTargetPower: initial Random Access Preamble power;

-
rsrp-ThresholdSSB: an RSRP threshold for the selection of the SSB. If the Random Access procedure is initiated for beam failure recovery, rsrp-ThresholdSSB used for the selection of the SSB within candidateBeamRSList refers to rsrp-ThresholdSSB in BeamFailureRecoveryConfig IE;

-
rsrp-ThresholdCSI-RS: an RSRP threshold for the selection of CSI-RS. If the Random Access procedure is initiated for beam failure recovery, rsrp-ThresholdCSI-RS is equal to rsrp-ThresholdSSB in BeamFailureRecoveryConfig IE;

-
rsrp-ThresholdSSB-SUL: an RSRP threshold for the selection between the NUL carrier and the SUL carrier;

-
candidateBeamRSList: a list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recovery and the associated Random Access parameters;

-
recoverySearchSpaceId: the search space identity for monitoring the response of the beam failure recovery request;

-
powerRampingStep: the power-ramping factor;

-
powerRampingStepHighPriority: the power-ramping factor in case of prioritized Random Access procedure;

-
scalingFactorBI: a scaling factor for prioritized Random Access procedure;

-
ra-PreambleIndex: Random Access Preamble;

-
ra-ssb-OccasionMaskIndex: defines PRACH occasion(s) associated with an SSB in which the MAC entity may transmit a Random Access Preamble (see clause 7.4);

-
ra-OccasionList: defines PRACH occasion(s) associated with a CSI-RS in which the MAC entity may transmit a Random Access Preamble;

-
ra-PreambleStartIndex: the starting index of Random Access Preamble(s) for on-demand SI request;

-
preambleTransMax: the maximum number of Random Access Preamble transmission;

-
ssb-perRACH-OccasionAndCB-PreamblesPerSSB: defines the number of SSBs mapped to each PRACH occasion and the number of contention-based Random Access Preambles mapped to each SSB;

NOTE X:
For the Random Access procedure was initiated for SI request using SI-RequestConfig, IAB-MT uses RACH-ConfigCommon. For other cases, IAB-MT should use the RACH-ConfigCommonIAB if configured, otherwise use RACH-ConfigCommon. If prach-ConfigurationPeriodScaling, prach-ConfigurationFrameOffset, prach-ConfigurationSOffset is configured, and RACH-ConfigCommonIAB is not configured, IAB-MT should use RACH-ConfigCommon.

-
if groupBconfigured is configured, then Random Access Preambles group B is configured.

-
Amongst the contention-based Random Access Preambles associated with an SSB (as defined in TS 38.213 [6]), the first numberOfRA-PreamblesGroupA Random Access Preambles belong to Random Access Preambles group A. The remaining Random Access Preambles associated with the SSB belong to Random Access Preambles group B (if configured).
NOTE 2:
If Random Access Preambles group B is supported by the cell Random Access Preambles group B is included for each SSB.

-
if Random Access Preambles group B is configured:

-
ra-Msg3SizeGroupA: the threshold to determine the groups of Random Access Preambles;

-
msg3-DeltaPreamble: ∆PREAMBLE_Msg3 in TS 38.213 [6];

-
messagePowerOffsetGroupB: the power offset for preamble selection;

-
numberOfRA-PreamblesGroupA: defines the number of Random Access Preambles in Random Access Preamble group A for each SSB.

-
the set of Random Access Preambles and/or PRACH occasions for SI request, if any;

-
the set of Random Access Preambles and/or PRACH occasions for beam failure recovery request, if any;

-
the set of Random Access Preambles and/or PRACH occasions for reconfiguration with sync, if any;

-
ra-ResponseWindow: the time window to monitor RA response(s) (SpCell only);

-
ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).

In addition, the following information for related Serving Cell is assumed to be available for UEs:

-
if Random Access Preambles group B is configured:

-
if the Serving Cell for the Random Access procedure is configured with supplementary uplink as specified in TS 38.331 [5], and SUL carrier is selected for performing Random Access Procedure:

-
PCMAX,f,c of the SUL carrier as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16].

-
else:

-
PCMAX,f,c of the NUL carrier as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16].

The following UE variables are used for the Random Access procedure:

-
PREAMBLE_INDEX;

-
PREAMBLE_TRANSMISSION_COUNTER;

-
PREAMBLE_POWER_RAMPING_COUNTER;

-
PREAMBLE_POWER_RAMPING_STEP;

-
PREAMBLE_RECEIVED_TARGET_POWER;

-
PREAMBLE_BACKOFF;
-
PCMAX;

-
SCALING_FACTOR_BI;

-
TEMPORARY_C-RNTI.
When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:

1>
flush the Msg3 buffer;

1>
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;

1>
set the PREAMBLE_BACKOFF to 0 ms;

1>
if the carrier to use for the Random Access procedure is explicitly signalled:

2>
select the signalled carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the signalled carrier.

1>
else if the carrier to use for the Random Access procedure is not explicitly signalled; and

1>
if the Serving Cell for the Random Access procedure is configured with supplementary uplink as specified in TS 38.331 [5]; and

1>
if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:

2>
select the SUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the SUL carrier.

1>
else:

2>
select the NUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the NUL carrier.

1>
perform the BWP operation as specified in clause 5.15;

1>
set PREAMBLE_POWER_RAMPING_STEP to powerRampingStep;

1>
set SCALING_FACTOR_BI to 1;

1>
if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17); and

1>
if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier:

2>
start the beamFailureRecoveryTimer, if configured;

2>
apply the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in the beamFailureRecoveryConfig;

2>
if powerRampingStepHighPriority is configured in the beamFailureRecoveryConfig:

3>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.

2>
else:

3>
set PREAMBLE_POWER_RAMPING_STEP to powerRampingStep.

2>
if scalingFactorBI is configured in the beamFailureRecoveryConfig:

3>
set SCALING_FACTOR_BI to the scalingFactorBI.

1>
else if the Random Access procedure was initiated for handover; and

1>
if rach-ConfigDedicated is configured for the selected carrier:

2>
if powerRampingStepHighPriority is configured in the rach-ConfigDedicated:

3>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.

2>
if scalingFactorBI is configured in the rach-ConfigDedicated:

3>
set SCALING_FACTOR_BI to the scalingFactorBI.

1>
perform the Random Access Resource selection procedure (see clause 5.1.2).

========================End of the Change====================
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