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1. Introduction
In RAN #84 meeting, the WID for Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements was updated and added the following new objective [1]. 

	7.
Enable the Release 15 behaviour of “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” to apply to dual uplink EN-DC, possibly including any conclusions on the previous objective (6) for LTE FDD Pcells [RAN1].


In RAN1 #98 meeting, RAN1 has discussed and agreed to support it. The RAN1 agreement is send to RAN2 in LS [2]. In this document, we discuss the RAN2 impact to enable the new objective in case of dual UL EN-DC, based on RAN1 agreement. 
This document is revised based on the following agreements made in RAN1#98bis.

	Agreements:

· Introduce a new UE capability of supporting DL reference configuration for dual-Tx UL (e.g., to handle DL de-sensing from harmonics)
Agreements:

· Support new RRC signaling “tdm-PatternConfig-r16” to configure a UE with a DL-reference config to the MCG PCell (LTE FDD) according to Rel-16 behavior

· FFS: Introduce a new per-BC capability bit for UE to indicate that DL de-sensing from Harmonic need to be handled by configuring DL-reference config to the LTE PCell and limit LTE UL transmissions to a subset of the subframes



2. Discussion

In R15, specific TDM patterns were agreed to enable the single Tx switched uplink for EN-DC with FDD PCell. According to RAN1 spec TS36.213 [2], for a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with TDM pattern, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than the offset-UL subframes, where the offset-UL subframes are determined by applying the offset value given by harq-Offset-r15 to the subframes denoted as uplink in the UL/DL configuration given by subframeAssignment-r15. Meanwhile, there is no limitation on using TDM pattern for dual UL transmission according to RAN1 and RAN4 specification. Based on RAN1 agreement, the same configuration of the DL HARQ timing as for R15 single Tx in EN-DC is applies to dual UL EN-DC for harmonics issue. However, in RAN2 R15 specifications TS 36.331 and TS 38.306, the TDM pattern configuration is limited to be used only for DPS and IMD issue with single Tx operation as follows.
TS 36.331

	tdm-PatternConfig

UL/DL reference configuration indicating the time during which a UE configured with (NG)EN-DC is allowed to transmit. This field is used when power control or IMD issues require single UL transmission as specified in TS 38.101-3 [101] and TS 38.213 [88].


TS 38.306

	tdm-Pattern

Indicates whether the UE supports the tdm-PatternConfig for single UL-transmission associated functionality, as specified in TS 36.331 [17]. Support is conditionally mandatory for UEs that do not support dynamic power sharing and for UEs that indicate single UL transmission for any BC, and optional otherwise.
	BC
	CY
	Yes
	Yes


Observation: In R15, specific TDM patterns can be configured to the UE in LTE FDD PCell for DPS and IMD issue with single UL EN-DC operation, in which case, the “DL HARQ timing for FDD SCell for LTE TDD-FDD CA with TDD PCell” applied to the FDD PCell.
In last RAN1 #98 meeting, RAN1 achieved the following agreement.

	Agreements:
R15 specification on “DL HARQ timing for FDD SCell for LTE TDD-FDD CA with TDD PCell, applied to FDD PCell” (i.e. case 1 HARQ timing in single UL), is applied to EN-DC UEs capable of dual UL Tx in EN-DC with LTE FDD PCell to mitigate DL de-sensing due to Harmonics, at least including:

· UE behaviour specified in 36.213 and 36.212.

· FFS: all uplink subframes can be scheduled for LTE


And in RAN1 #98bis meeting, RAN1 has agreed to introduce a new UE capability and new RRC signalling “tdm-PatternConfig-r16” for this feature. Therefore RAN2 needs to update RAN2 specs to capture the new signalling and UE capability in TS 36.331, TS 38.331 and TS 38.306. The corresponding TPs on TS 36.331, TS 38.331 and TS 38.306 are provided in the annex.
Proposal: Introduce one new UE capability of supporting DL reference configuration for dual-Tx UL in MR-DC parameters and one new RRC signalling IE tdm-PatternConfig-r16.
3. Conclusion
Based on the discussion in this paper, we have the following observation and proposal:
Observation: In R15, specific TDM patterns can be configured to the UE in LTE FDD PCell for DPS and IMD issue with single UL EN-DC operation, in which case, the “DL HARQ timing for FDD SCell for LTE TDD-FDD CA with TDD PCell” applied to the FDD PCell.
Proposal: Introduce one new UE capability of supporting DL reference configuration for dual-Tx UL in MR-DC parameters and one new RRC signalling IE tdm-PatternConfig-r16.
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2. Annex
TP to TS 36.331

6.2.2
Message definitions
–
RRCConnectionReconfiguration
<Context without change is omitted>
RRCConnectionReconfiguration-v1530-IEs ::= SEQUENCE {


securityConfigHO-v1530



SecurityConfigHO-v1530


OPTIONAL,
-- Cond HO-5GC


sCellGroupToReleaseList-r15

SCellGroupToReleaseList-r15


OPTIONAL,
-- Need ON


sCellGroupToAddModList-r15

SCellGroupToAddModList-r15


OPTIONAL,
-- Need ON


dedicatedInfoNASList-r15

SEQUENCE (SIZE(1..maxDRB-r15)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


p-MaxUE-FR1-r15




P-Max







OPTIONAL,
-- Need OR


smtc-r15





MTC-SSB-NR-r15





OPTIONAL,
-- Need OP


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

RRCConnectionReconfiguration-v16xx-IEs ::= SEQUENCE {

tdm-PatternConfig-r16


TDM-PatternConfig-r15


OPTIONAL,
-- Cond FDD-PCell

nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

SL-SyncTxControl-r12 ::=


SEQUENCE {


networkControlledSyncTx-r12



ENUMERATED {on, off}

OPTIONAL
-- Need OP

}

<Context without change is omitted>
	RRCConnectionReconfiguration field descriptions

	tdm-PatternConfig-r15
UL/DL reference configuration indicating the time during which a UE configured with (NG)EN-DC is allowed to transmit. This field is used when power control or IMD issues require single UL transmission as specified in TS 38.101-3 [101] and TS 38.213 [88]. 

	tdm-PatternConfig-r16
UL/DL reference configuration indicating the time during which a UE configured with EN-DC is allowed to transmit. This field is used for dual UL transmission in EN-DC.


TP to TS 38.331

–
MRDC-Parameters
The IE MRDC-Parameters contains the band combination parameters specific to MR-DC for a given MR-DC band combination.

MRDC-Parameters information element

-- ASN1START

-- TAG-MRDC-PARAMETERS-START

MRDC-Parameters ::= SEQUENCE {

    singleUL-Transmission               ENUMERATED {supported}              OPTIONAL,

    dynamicPowerSharing                 ENUMERATED {supported}              OPTIONAL,

    tdm-Pattern                         ENUMERATED {supported}              OPTIONAL,

    ul-SharingEUTRA-NR                  ENUMERATED {tdm, fdm, both}         OPTIONAL,

    ul-SwitchingTimeEUTRA-NR            ENUMERATED {type1, type2}           OPTIONAL,

    simultaneousRxTxInterBandENDC       ENUMERATED {supported}              OPTIONAL,

    asyncIntraBandENDC                  ENUMERATED {supported}              OPTIONAL,

    ...,

    [[

    dualPA-Architecture                 ENUMERATED {supported}              OPTIONAL,

    intraBandENDC-Support-v1540         ENUMERATED {non-contiguous, both}   OPTIONAL,

    ul-TimingAlignmentEUTRA-NR          ENUMERATED {required}               OPTIONAL
]],

    [[

    tdm-Pattern-DualUL                 ENUMERATED {supported}              OPTIONAL
    ]]

}

-- TAG-MRDC-PARAMETERS-STOP

-- ASN1STOP

TP to TS 38.306
4.2.7.9
MRDC-Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	tdm-Pattern

Indicates whether the UE supports the tdm-PatternConfig for single UL-transmission associated functionality, as specified in TS 36.331 [17]. Support is conditionally mandatory for UEs that do not support dynamic power sharing and for UEs that indicate single UL transmission for any BC, and optional otherwise.
	BC
	CY
	Yes
	Yes

	tdm-Pattern-DualUL
Indicates whether the UE supports the tdm-PatternConfig for dual UL-transmission associated functionality, as specified in TS 36.331 [17]. 
	BC
	CY
	Yes
	Yes
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