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1. Introduction
In RAN#92e meeting, a WID on UE RF requirements for Transparent Tx Diversity (TxD) for NR was agreed in [1] with the following scope:
	Define general requirements for transparent TxD when UE is configured at most for one logical antenna port but utilizes multiple antenna connectors and two simultaneous transmitters for output power. 
UE Requirements for the feature Transparent Tx Diversity (TxD):

· Phase 1:

· Complete needed specification changes to such items as spectral flatness, MPR, EVM, ACLR for all power classes to enable UE to implement Transmit Diversity (TxD) [RAN4]

· The concluded agreements related to Tx Diversity (TxD) shall be followed

· UE capability signalling of Transparent Tx Diversity (TxD) and allowing early implementation from Rel-15 [RAN2] 
· Phase 2:
· Specify, if necessary, changes to enable Transmit Diversity (TxD) capable UE to support  SRS antenna switching and Uplink full power transmission (ULFPTx). [RAN4, RAN2]

· Leverage existing work for this feature done up to now. [RAN4, RAN2]

· A TP will be provided for TR including previous background and agreements documented in TR format in the first meeting
Note: Running CR is utilized to reflect the progress for phase 1 and phase 2. Phase 1 and phase 2 requirements can be studied in parallel, but phase 1 requirements have high priority to be finished firstly

Note: The relationship between transparent TxD requirements and requirements on ULFPTx and SRS switching can be discussed in phase 1. In particular it should be agreed during phase 1 whether the requirements to be derived during phase 2 for ULFPTx and SRS switching should apply regardless of TxD capability/requirements/behaviour or not.


In this contribution, we will discuss how to proceed this WI on TxD from RAN2 perspective. 
2. Discussion
2.1. Background
In RAN2#113bis meeting, an LS [2] from RAN4 was received with the following information and request:
	RAN4 has agreed to introduce a new per-band capability signaling in Rel-16 for FR1 UEs supporting transparent TxD.

RAN4 would also like to ask RAN2 to enable release-independent support of this new capability from Rel-15 for PC2, if possible.


In this meeting, RAN2 had some discussion, and the following conclusions were made: 
	· RAN2 to capture RAN4 conclusion to introduce a new per-band capability signaling for FR1 UEs supporting transparent TxD in Rel-16.

· RAN2 can support Rel ind for R15, by early impl CR. 

· It is possible to only apply the change for PC2 UEs for R15 (possibly this may mean signalling of two ind FFS). 


A Reply LS [3] was sent to RAN4 to inform RAN2 conclusions, and asked whether Rel-16 capabilities and early implementation are applicable for only PC2 UEs or all PCs, respectively. And RAN2 also checked with RAN4 on whether there is any dependency for this new capability.
During RAN4#99e meeting discussion, there were still some controversies in [4-5]. Then, in RAN#99e meeting, this item was approved as a separate WI. 
2.2. RAN2 impacts
According to the discussion in RAN#92e meeting, there is no new issues on this WI in addition to the capability signaling design from RAN2 perspective. The discussion situation on TxD capability in RAN2 have not been changed with the approval of new WI. In this way, corresponding RAN2 work could also focus on the capability for FR1 UEs supporting transparent TxD.
Observation 1: There is no new issues on this WI in addition to the capability signaling design from RAN2 perspective.
This WI is in Rel-17, but the previous RAN2 agreement to introduce a new per-band capability signaling for FR1 UEs supporting transparent TxD is in Rel-16. Based on the discussion in RAN plenary, the scope for this topic is similar as what was discussed during TEI-16. Thus, we think RAN2 should extend the conclusion on new capability introduction to Rel-17 directly without any change. 
Proposal 1: Introduce a new per-band capability signaling for FR1 UEs supporting transparent TxD in Rel-17.
The previous RAN2 agreement on release independent is: RAN2 can support release independent capability of transparent TxD for Rel-15, by allowing early implementation of the Rel-16 CRs. With similar reason, this conclusion on early implementation should be also confirmed in RAN2 for new Rel-17 capability. 
Proposal 2: RAN2 can support release independent capability of transparent TxD from Rel-15, by allowing early implementation of the Rel-17 CRs.
Regarding the remaining issues in RAN2, i.e.

· the applied power class for this new capability in Rel-17, Rel-16, and Rel-15 (e.g. whether only PC2 or all PC(s))
· dependencies with other capabilities for this new capability in Rel-17 (e.g. whether any or not)
they should be decided in RAN4 first. 

According to the discussion [4] in RAN4#99e meeting, it was agreed that for the applicable power class for capability signalling in different releases, the following Option 1 is agreed:
· Option 1: Applies for all Power Classes for both Rel-15 and Rel-16
Now, it is a Rel-17 WI, so RAN4 needs to confirm this conclusion is also applied to Rel-17. For the other issue related to capability dependency, no conclusion was made yet in RAN4. We think the corresponding discussion will anyway happen in RAN4. RAN2 should wait for more progress from RAN4. 
Proposal 3: RAN2 to wait RAN4 conclusion on applied power class in Rel-17 for this new capability, and the dependencies with other capabilities for this new capability.
The corresponding TPs on TS 38.306 and TS 38.331 for this Rel-17 new capability are provided in Annex A and Annex B, respectively.
3. Conclusion

In this contribution, we discussed the corresponding RAN2 impacts on new WID for TxD in RAN4. We have the following observations and proposals:

Observation 1: There is no new issues on this WI in addition to the capability signaling design from RAN2 perspective.
Proposal 1: Introduce a new per-band capability signaling for FR1 UEs supporting transparent TxD in Rel-17.
Proposal 2: RAN2 can support release independent capability of transparent TxD from Rel-15, by allowing early implementation of the Rel-17 CRs.
Proposal 3: RAN2 to wait RAN4 conclusion on applied power class in Rel-17 for this new capability, and the dependencies with other capabilities for this new capability.
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4.2.7.2
BandNR parameters
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	----Omit-----
	
	
	
	

	txDiversity-r17
Indicates whether the UE supports transparent transmitter diversity (as specified in TS 38.101-1 [2]) to enable appropriate testing approach.
	Band
	No
	N/A
	FR1 only

	----Omit-----
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6.3.3
UE capability information elements

–
RF-Parameters
The IE RF-Parameters is used to convey RF-related capabilities for NR operation.

RF-Parameters information element

-- ASN1START

-- TAG-RF-PARAMETERS-START

RF-Parameters ::=                                   SEQUENCE {

    supportedBandListNR                                 SEQUENCE (SIZE (1..maxBands)) OF BandNR,

    supportedBandCombinationList                        BandCombinationList                         OPTIONAL,

    appliedFreqBandListFilter                           FreqBandList                                OPTIONAL,

    ...,

    [[

    supportedBandCombinationList-v1540                  BandCombinationList-v1540                   OPTIONAL,

    srs-SwitchingTimeRequested                          ENUMERATED {true}                           OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1550                  BandCombinationList-v1550                   OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1560                  BandCombinationList-v1560                   OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1610                  BandCombinationList-v1610                   OPTIONAL,

    supportedBandCombinationListSidelinkEUTRA-NR-r16    BandCombinationListSidelinkEUTRA-NR-r16     OPTIONAL,

    supportedBandCombinationList-UplinkTxSwitch-r16     BandCombinationList-UplinkTxSwitch-r16      OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1630                  BandCombinationList-v1630                   OPTIONAL,

    supportedBandCombinationListSidelinkEUTRA-NR-v1630  BandCombinationListSidelinkEUTRA-NR-v1630   OPTIONAL,

    supportedBandCombinationList-UplinkTxSwitch-v1630   BandCombinationList-UplinkTxSwitch-v1630    OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1640                  BandCombinationList-v1640                   OPTIONAL,

    supportedBandCombinationList-UplinkTxSwitch-v1640   BandCombinationList-UplinkTxSwitch-v1640    OPTIONAL
    ]]

}

BandNR ::=                          SEQUENCE {

    bandNR                              FreqBandIndicatorNR,

    modifiedMPR-Behaviour               BIT STRING (SIZE (8))                           OPTIONAL,

    mimo-ParametersPerBand              MIMO-ParametersPerBand                          OPTIONAL,

    extendedCP                          ENUMERATED {supported}                          OPTIONAL,

    multipleTCI                         ENUMERATED {supported}                          OPTIONAL,

    bwp-WithoutRestriction              ENUMERATED {supported}                          OPTIONAL,

    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                       OPTIONAL,

    bwp-DiffNumerology                  ENUMERATED {upto4}                              OPTIONAL,

    crossCarrierScheduling-SameSCS      ENUMERATED {supported}                          OPTIONAL,

    pdsch-256QAM-FR2                    ENUMERATED {supported}                          OPTIONAL,

    pusch-256QAM                        ENUMERATED {supported}                          OPTIONAL,

    ue-PowerClass                       ENUMERATED {pc1, pc2, pc3, pc4}                 OPTIONAL,

    rateMatchingLTE-CRS                 ENUMERATED {supported}                          OPTIONAL,

    channelBWs-DL                       CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }

    }                                                                                   OPTIONAL,

    channelBWs-UL                       CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }

    }                                                                                   OPTIONAL,

    ...,

    [[

    maxUplinkDutyCycle-PC2-FR1                  ENUMERATED {n60, n70, n80, n90, n100}   OPTIONAL
    ]],

    [[

    pucch-SpatialRelInfoMAC-CE          ENUMERATED {supported}                          OPTIONAL,

    powerBoosting-pi2BPSK               ENUMERATED {supported}                          OPTIONAL
    ]],

    [[

    maxUplinkDutyCycle-FR2          ENUMERATED {n15, n20, n25, n30, n40, n50, n60, n70, n80, n90, n100}     OPTIONAL
    ]],

    [[

    channelBWs-DL-v1590                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (16))              OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (8))               OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (8))               OPTIONAL
        }

    }                                                                               OPTIONAL,

    channelBWs-UL-v1590                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (16))              OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (8))               OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (8))               OPTIONAL
        }

    }                                                                               OPTIONAL
    ]],

    [[

    asymmetricBandwidthCombinationSet     BIT STRING (SIZE (1..32))           OPTIONAL
    ]],

    [[

    -- R1 10: NR-unlicensed

    sharedSpectrumChAccessParamsPerBand-r16 SharedSpectrumChAccessParamsPerBand-r16 OPTIONAL,
    -- R1 11-7b: Independent cancellation of the overlapping PUSCHs in an intra-band UL CA

    cancelOverlappingPUSCH-r16              ENUMERATED {supported}                  OPTIONAL,

    -- R1 14-1: Multiple LTE-CRS rate matching patterns

    multipleRateMatchingEUTRA-CRS-r16       SEQUENCE {

        maxNumberPatterns-r16               INTEGER (2..6),

        maxNumberNon-OverlapPatterns-r16    INTEGER (1..3)

    }                                                                               OPTIONAL,

    -- R1 14-1a: Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier

    overlapRateMatchingEUTRA-CRS-r16        ENUMERATED {supported}                  OPTIONAL,

    -- R1 14-2: PDSCH Type B mapping of length 9 and 10 OFDM symbols

    pdsch-MappingTypeB-Alt-r16              ENUMERATED {supported}                  OPTIONAL,

    -- R1 14-3: One slot periodic TRS configuration for FR1

    oneSlotPeriodicTRS-r16                  ENUMERATED {supported}                  OPTIONAL,

    olpc-SRS-Pos-r16                        OLPC-SRS-Pos-r16                        OPTIONAL,

    spatialRelationsSRS-Pos-r16             SpatialRelationsSRS-Pos-r16             OPTIONAL,

    simulSRS-MIMO-TransWithinBand-r16       ENUMERATED {n2}                         OPTIONAL,

    channelBW-DL-IAB-r16                    CHOICE {

        fr1-100mhz                              SEQUENCE {

            scs-15kHz                               ENUMERATED {supported}          OPTIONAL,

            scs-30kHz                               ENUMERATED {supported}          OPTIONAL,

            scs-60kHz                               ENUMERATED {supported}          OPTIONAL
        },

        fr2-200mhz                          SEQUENCE {

            scs-60kHz                           ENUMERATED {supported}              OPTIONAL,

            scs-120kHz                          ENUMERATED {supported}              OPTIONAL
        }

    }                                                                               OPTIONAL,

    channelBW-UL-IAB-r16                    CHOICE {

        fr1-100mhz                              SEQUENCE {

            scs-15kHz                               ENUMERATED {supported}          OPTIONAL,

            scs-30kHz                               ENUMERATED {supported}          OPTIONAL,

            scs-60kHz                               ENUMERATED {supported}          OPTIONAL
        },

        fr2-200mhz                              SEQUENCE {

            scs-60kHz                               ENUMERATED {supported}          OPTIONAL,

            scs-120kHz                              ENUMERATED {supported}          OPTIONAL
        }

    }                                                                               OPTIONAL,

    rasterShift7dot5-IAB-r16                ENUMERATED {supported}                  OPTIONAL,

    ue-PowerClass-v1610                     ENUMERATED {pc1dot5}                    OPTIONAL,

    condHandover-r16                        ENUMERATED {supported}                  OPTIONAL,

    condHandoverFailure-r16                 ENUMERATED {supported}                  OPTIONAL,

    condHandoverTwoTriggerEvents-r16        ENUMERATED {supported}                  OPTIONAL,

    condPSCellChange-r16                    ENUMERATED {supported}                  OPTIONAL,

    condPSCellChangeTwoTriggerEvents-r16    ENUMERATED {supported}                  OPTIONAL,

    mpr-PowerBoost-FR2-r16                  ENUMERATED {supported}                  OPTIONAL,

    -- R1 11-9: Multiple active configured grant configurations for a BWP of a serving cell

    activeConfiguredGrant-r16               SEQUENCE {

    maxNumberConfigsPerBWP-r16                  ENUMERATED {n1, n2, n4, n8, n12},

    maxNumberConfigsAllCC-r16                   INTEGER (2..32)

    }                                                                               OPTIONAL,

    -- R1 11-9a: Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell

    jointReleaseConfiguredGrantType2-r16    ENUMERATED {supported}                  OPTIONAL,

    -- R1 12-2: Multiple SPS configurations

    sps-r16                                 SEQUENCE {

    maxNumberConfigsPerBWP-r16                  INTEGER (1..8),

    maxNumberConfigsAllCC-r16                   INTEGER (2..32)

    }                                                                               OPTIONAL,

    -- R1 12-2a: Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell

    jointReleaseSPS-r16                     ENUMERATED {supported}                  OPTIONAL,

    -- R1 13-19: Simultaneous positioning SRS and MIMO SRS transmission within a band across multiple CCs

    simulSRS-TransWithinBand-r16            ENUMERATED {n2}                         OPTIONAL,

    trs-AdditionalBandwidth-r16             ENUMERATED {trs-AddBW-Set1, trs-AddBW-Set2}  OPTIONAL,

    handoverIntraF-IAB-r16                  ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    -- R1 22-5a: Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for intra-band UL CA

    -- R1 22-5c: Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for intra-band UL CA

    simulTX-SRS-AntSwitchingIntraBandUL-CA-r16  SimulSRS-ForAntennaSwitching-r16            OPTIONAL,

    -- R1 10: NR-unlicensed

    sharedSpectrumChAccessParamsPerBand-v1630   SharedSpectrumChAccessParamsPerBand-v1630   OPTIONAL
    ]],

    [[

    handoverUTRA-FDD-r16                      ENUMERATED {supported}                       OPTIONAL,

    -- R4 7-4: Report the shorter transient capability supported by the UE: 2, 4 or 7us

    enhancedUL-TransientPeriod-r16            ENUMERATED {us2, us4, us7}                   OPTIONAL,

    sharedSpectrumChAccessParamsPerBand-v1640 SharedSpectrumChAccessParamsPerBand-v1640    OPTIONAL
]]
[[

txDiversity-r17

                      ENUMERATED {supported}                       OPTIONAL,
]]
}

-- TAG-RF-PARAMETERS-STOP

-- ASN1STOP

	RF-Parameters field descriptions

	appliedFreqBandListFilter
In this field the UE mirrors the FreqBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList in accordance with this appliedFreqBandListFilter. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].

	supportedBandCombinationList
A list of band combinations that the UE supports for NR (and NR-DC, if requested). The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-NR-Capability IE. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].

	supportedBandCombinationListSidelinkEUTRA-NR

A list of band combinations that the UE supports for NR sidelink communication only, for joint NR sidelink communication and V2X sidelink communication, or for V2X sidelink communication only. The UE does not include this field if the UE capability is requested by E-UTRAN (see TS 36.331[10]) and the network request includes the field eutra-nr-only.

	supportedBandCombinationList-UplinkTxSwitch

A list of band combinations that the UE supports dynamic uplink Tx switching for NR UL CA and SUL. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-NR-Capability IE. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].
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Annex C (normative):
List of CRs Containing Early Implementable Features and Corrections

This annex lists the Change Requests (CRs) whose changes may be implemented by a UE of an earlier release than which the CR was approved in (i.e. CRs that contain on their coversheets the sentence "Implementation of this CR from Rel-N will not cause interoperability issues").

1. Table C-1: List of CRs Containing Early Implementable Features and Corrections

	TDoc Number (RP-xxxxxx): CR Title
	CR Number(s)
	CR Revision Number(s)
	Earliest Implementable Release
	Additional Information

	RP-200335: Correction on usage of access category 2 for UAC for RNA update
	1141
	2
	Release 15
	

	RP-201185: Introduction of signalling for high-speed train scenarios
	1464
	5
	Release 15
	

	RP-201216: Release-16 UE capabilities based on RAN1, RAN4 feature lists and RAN2
	1665
	2
	Release 15
	Early implementation part is referring to the aspect covered by R2-2006203: Extension of CSI-RS capabilities per codebook type

	RP-202768: UE behaviour when UL 7.5KHz shift is not supported
	2107
	2
	Release 15
	

	RP-202790: Correction on uac-AccessCategory1-SelectionAssistanceInfo
	2130
	1
	Release 15
	

	RP-21xxxx: Introduce of new per-band capability txDiversity in Rel-17 for FR1 UEs supporting transparent TxD
	xxxx
	x
	Release 15
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