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[bookmark: _Ref506539118]Introduction
In this contribution, it is proposed to introduce the UE capability signalling for 2-step RACH for TS38.331 and TS38.306.
Discussion
It is agreed that RA triggers for 2-step RACH is the same as 4-step RACH.  Hence the 2-step RACH can also be used in RRC Connected mode.  In order for the gNB to signal dedicated 2-step RACH configuration to the UE other than the initial UL BWP, the gNB needs to know whether the UE support 2-step RACH. Hence it is needed for UE to inform the gNB its support of 2-step RACH.

Type of parameters
2-step RACH can be classified as a MAC feature or a Physical layer feature.  So it can be either in MAC parameters or Physical layer parameters. If RAN1 is not going to include any UE capability for physical layer parameter related to 2-step RACH, it seems logical to include as a UE capability in the MAC parameters.

Need of TDD/FDD differentiation 
Again, if there are any physical layer differentiation between TDD and FDD for 2-step RACH, then there is a need to provide TDD/FDD differentiation. Even if there is no need for differentiation from the physical layer perspective, UE vendors may want to differentiate it from testing point of view.  Hence we think TDD/FDD differentiation is probably needed.

Need of FR1/FR2 differentiation
With the same logic as for TDD/FDD differentiation, it seems useful to have FRx differentiation from physical layer parameters and compliance testing point of view. Currently, the ASN.1 for FR1/FR2 differentiation does not include MAC parameters, hence if the 2-step RACH UE capability is considered as MAC parameters, MAC parameter needs to be added to FRx differentiation
Based on the above discussion, it is proposed that

Proposal#1: Introduce NR UE capability for 2-step CBRA on a per UE basis as a MAC parameter with TDD/FDD differentiation and FR1/FR2 differentiation.

If 2-step CFRA (i.e. allow PUSCH to be sent in MsgA) is also introduced for reconfiguration with sync (i.e. for handover and SCG addition/change/PSCell change) as per RAN plenary agreement, the gNB may also need to know whether 2-step CFRA is supported. One way is that UE supporting 2-step CBRA should also support 2-step CFRA. Alternative is to have separate capability. We have a slight preference to go with a separate capability:

Proposal#2: If 2-step CFRA is supported in Rel-16 for reconfiguration with sync (i.e. for handover and SCG addition/change/PSCell change), introduce NR UE capability for 2-step CFRA (i.e. MsgA in the first step) on a per UE basis as a MAC parameter with TDD/FDD differentiation and FR1/FR2 differentiation. 

The text proposals for TS38.306 and TS38.331 are also provided in Section 3 and 4.

Proposal#3: If Proposal#1 and #2 are agreed, include the text proposals provided in Section 3 and 4 for TS38.306 and TS38.331.

Text proposal for TS38.306
[bookmark: _Toc12750891]4.2.6	MAC parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	lch-ToSCellRestriction
Indicates whether the UE supports restricting data transmission from a given LCH to a configured (sub-) set of serving cells (see allowedServingCells in LogicalChannelConfig). A UE supporting pdcp-DuplicationMCG-OrSCG-DRB or pdcp-DuplicationSRB (see PDCP-Config) shall also support lch-ToSCellRestriction.
	UE
	No
	No
	No

	lcp-Restriction
Indicates whether UE supports the selection of logical channels for each UL grant based on RRC configured restriction.
	UE
	No
	No
	No

	logicalChannelSR-DelayTimer
Indicates whether the UE supports the logicalChannelSR-DelayTimer as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	longDRX-Cycle
Indicates whether UE supports long DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	multipleConfiguredGrants
Indicates whether UE supports more than one configured grant configurations (including both Type 1 and Type 2) in a cell group. For each cell, the UE supports at most one configured grant per BWP and the maximum number of configured grant configurations per cell group is 2. If absent, for each configured cell group, the UE only supports one configured grant configuration on one serving cell.
	UE
	No
	Yes
	No

	multipleSR-Configurations
Indicates whether the UE supports 8 SR configurations per PUCCH cell group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	rach-2StepCBRA
Indicates whether the UE supports 2-step CBRA
	UE
	No
	Yes
	Yes

	rach-2StepCFRA
Indicates whether the UE supports 2-step CFRA for reconfiguration with sync
	UE
	No
	Yes
	Yes

	recommendedBitRate
Indicates whether the UE supports the bit rate recommendation message from the gNB to the UE as specified in TS 38.321 [8].
	UE
	No
	No
	No

	recommendedBitRateQuery
Indicates whether the UE supports the bit rate recommendation query message from the UE to the gNB as specified in TS 38.321 [8]. This field is only applicable if the UE supports recommendedBitRate.
	UE
	No
	No
	No

	shortDRX-Cycle
Indicates whether UE supports short DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	skipUplinkTxDynamic
Indicates whether the UE supports skipping of UL transmission for an uplink grant indicated on PDCCH if no data is available for transmission as specified in TS 38.321 [8].
	UE
	No
	Yes
	No



Text proposals for TS38.331
[bookmark: _Toc535261632]–	  MAC-Parameters
The IE MAC-Parameters is used to convey capabilities related to MAC.
MAC-Parameters information element
-- ASN1START
-- TAG-MAC-PARAMETERS-START

MAC-Parameters ::= SEQUENCE {
    mac-ParametersCommon            MAC-ParametersCommon        OPTIONAL,
    mac-ParametersXDD-Diff          MAC-ParametersXDD-Diff      OPTIONAL
}

MAC-ParametersCommon ::=    SEQUENCE {
    lcp-Restriction                 ENUMERATED {supported}      OPTIONAL,
    dummy                           ENUMERATED {supported}      OPTIONAL,
    lch-ToSCellRestriction          ENUMERATED {supported}      OPTIONAL,
    ...,
    [[
    recommendedBitRate              ENUMERATED {supported}      OPTIONAL,
    recommendedBitRateQuery     ENUMERATED {supported}          OPTIONAL
    ]]
}

MAC-ParametersXDD-Diff ::=  SEQUENCE {
    skipUplinkTxDynamic             ENUMERATED {supported}     OPTIONAL,
    logicalChannelSR-DelayTimer     ENUMERATED {supported}     OPTIONAL,
    longDRX-Cycle                   ENUMERATED {supported}     OPTIONAL,
    shortDRX-Cycle                  ENUMERATED {supported}     OPTIONAL,
    multipleSR-Configurations       ENUMERATED {supported}     OPTIONAL,
    multipleConfiguredGrants    ENUMERATED {supported}         OPTIONAL,
    ...,
[[
rach-2StepCBRA   	           ENUMERATED {supported}      OPTIONAL,
rach-2StepCFRA				   ENUMERATED {supported}	   OPTIONAL
]]
}

MAC-ParametersFRX-Diff ::=  SEQUENCE {
rach-2StepCBRA   	           ENUMERATED {supported}      OPTIONAL,
rach-2StepCFRA				   ENUMERATED {supported}	   OPTIONAL,
...
}



-- TAG-MAC-PARAMETERS-STOP
-- ASN1STOP
[bookmark: _Toc20426197][bookmark: _Hlk726563]–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].
UE-NR-Capability information element
-- ASN1START
-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {
    accessStratumRelease            AccessStratumRelease,
    pdcp-Parameters                 PDCP-Parameters,
    rlc-Parameters                  RLC-Parameters                                                        OPTIONAL,
    mac-Parameters                  MAC-Parameters                                                        OPTIONAL,
    phy-Parameters                  Phy-Parameters,
[bookmark: _Hlk515667603]    rf-Parameters                   RF-Parameters,
    measAndMobParameters            MeasAndMobParameters                                                  OPTIONAL,
    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,
    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,
    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,
    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,
    featureSets                     FeatureSets                                                           OPTIONAL,
    featureSetCombinations          SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,

    lateNonCriticalExtension        OCTET STRING                                                          OPTIONAL,
    nonCriticalExtension            UE-NR-Capability-v1530                                                OPTIONAL
}

UE-NR-Capability-v1530 ::=               SEQUENCE {
    fdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,
    tdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,
    dummy                                    ENUMERATED {supported}                                       OPTIONAL,
    interRAT-Parameters                      InterRAT-Parameters                                          OPTIONAL,
    inactiveState                            ENUMERATED {supported}                                       OPTIONAL,
    delayBudgetReporting                     ENUMERATED {supported}                                       OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v1540                                       OPTIONAL
}

[bookmark: _Hlk726539]UE-NR-Capability-v1540 ::=              SEQUENCE {
    sdap-Parameters                         SDAP-Parameters                                               OPTIONAL,
    overheatingInd                          ENUMERATED {supported}                                        OPTIONAL,
    ims-Parameters                          IMS-Parameters                                                OPTIONAL,
    fr1-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                             OPTIONAL,
    fr2-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                             OPTIONAL,
    fr1-fr2-Add-UE-NR-Capabilities          UE-NR-CapabilityAddFRX-Mode                                   OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1550                                        OPTIONAL
}

UE-NR-Capability-v1550 ::=               SEQUENCE {
    reducedCP-Latency                        ENUMERATED {supported}                                       OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v1560                                       OPTIONAL
}

UE-NR-Capability-v1560 ::=               SEQUENCE {
    nrdc-Parameters                         NRDC-Parameters                                               OPTIONAL,
    receivedFilters                         OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)       OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1570                                        OPTIONAL
}

UE-NR-Capability-v1570 ::=               SEQUENCE {
    nrdc-Parameters-v1570                   NRDC-Parameters-v1570                                         OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v16xySEQUENCE {}                                                   OPTIONAL
}

UE-NR-Capability-v16xy ::=               SEQUENCE {
    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode-v16xy                                           OPTIONAL,
    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode-v16xy                                                                                  OPTIONAL,
    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode-v16xy                                                                                     OPTIONAL,
    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode-v16xy                                                                                          nonCriticalExtension                    SEQUENCE {}                                                   OPTIONAL
}


UE-NR-CapabilityAddXDD-Mode ::=         SEQUENCE {
    phy-ParametersXDD-Diff                  Phy-ParametersXDD-Diff                                        OPTIONAL,
    mac-ParametersXDD-Diff                  MAC-ParametersXDD-Diff                                        OPTIONAL,
    measAndMobParametersXDD-Diff            MeasAndMobParametersXDD-Diff                                  OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode-v1530 ::=    SEQUENCE {
    eutra-ParametersXDD-Diff                 EUTRA-ParametersXDD-Diff
}

UE-NR-CapabilityAddXDD-Mode-v16xy ::=    SEQUENCE {
mac-ParametersXDD-Diff                 MAC-ParametersXDD-Diff 
}

UE-NR-CapabilityAddFRX-Mode ::= SEQUENCE {
    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                                            OPTIONAL,
    measAndMobParametersFRX-Diff        MeasAndMobParametersFRX-Diff                                      OPTIONAL
}

UE-NR-CapabilityAddFRX-Mode-v1540 ::=    SEQUENCE {
    ims-ParametersFRX-Diff                   IMS-ParametersFRX-Diff                                       OPTIONAL
}

UE-NR-CapabilityAddFRX-Mode-v16xy ::=    SEQUENCE {
    mac-ParametersFRX-Diff                   MAC-ParametersFRX-Diff                                       OPTIONAL
}


-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP

	UE-NR-Capability field descriptions

	featureSetCombinations
A list of FeatureSetCombination:s for NR (not for MR-DC). The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.



Conclusions
In this contribution, we propose the following UE capability for 2-step RACH:
Proposal#1: Introduce NR UE capability for 2-step CBRA on a per UE basis as a MAC parameter with TDD/FDD differentiation and FR1/FR2 differentiation.
Proposal#2: If 2-step CFRA is supported in Rel-16 for reconfiguration with sync (i.e. for handover and SCG addition/change/PSCell change), introduce NR UE capability for 2-step CFRA (i.e. MsgA in the first step) on a per UE basis as a MAC parameter with TDD/FDD differentiation and FR1/FR2 differentiation. 
[bookmark: _GoBack]Proposal#3: If Proposal#1 and #2 are agreed, include the text proposals provided in Section 3 and 4 for TS38.306 and TS38.331.
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