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1	Introduction
For single UL transmission, according to RAN1 progress (as below), the single uplink transmission in EN-DC is based on network scheduling.
	· When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), but the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers
· UE can be configured with 
· Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell 
· For scheduling/HARQ timing of LTE FDD carrier, DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell is applied
· UE is allowed to transmit NR UL signals at least in the subframe(s) where LTE UL transmission is not allowed according to the DL-reference UL/DL configuration
· FFS whether or not a UE-specific subframe offset for the DL-reference UL/DL configuration can be configured considering system resource utilization and potential spec impact
· Case 2: Release 15 LTE-FDD HARQ timing
· No impact on LTE RAN1 specifications
· Note: it doesn’t necessarily imply that UE has to support both cases



From UE point of view, in NR side there is no impact; and in LTE side, there are two cases, with and without DL-reference UL/DL configuration. In case of no DL-reference UL/DL configuration, there is no UE impact, but with DL-reference UL/DL configuration, there would be some impact in UE LTE side. This contribution gives our understanding on the LTE impact.  
2	Discussion	
The impact in LTE side is due to the DL-reference UL/DL configuration introduction, and it includes the following aspects.
· Capability for case 1 timing
Since it is unnecessary to introduce capability for case 2 (i.e. FDD timing), one-bit capability should be introduced to indicate whether UE support case 1. In case 1, the change is only about the HARQ/scheduling timing, hence, the capability should be baseband level capability, which is UE specific.  
Proposal 1: 1-bit capability should be introduced in LTE side to indicate whether UE supports the case 1 in LTE side of single uplink mode. 
Following is the corresponding TP for TS 36.331. 
	UE-EUTRA-Capability information element
UE-EUTRA-Capability-v15x0-IEs ::= SEQUENCE {
	phyLayerParameters-v15					PhyLayerParameters-v15		OPTIONAL,
	irat-ParametersNR-r15					IRAT-ParametersNR-r15		OPTIONAL,
	basebandParameters-r15					BasebandParameters-r15		OPTIONAL,
	nonCriticalExtension				SEQUENCE {}								OPTIONAL
}

PhyLayerParameters-v15 ::=			SEQUENCE {
	dlReferenceConfig-r15					ENUMERATED {supported}			OPTIONAL
}

	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	dlReferenceConfig
Indicates whether the UE supports the HARQ/scheduling timing according to reference UL/DL configuration on LTE FDD PCell in single uplink transmission mode. 
	-






· RRC configuration
In case 1, DL-reference UL/DL configuration should be configured to UE for the HARQ/scheduling timing in LTE side. Hence, the UL/DL configuration should be introduced in RRC singaling for LTE PCell.
Proposal 2: TDD-Config-v15 should be added in RRCConnectionReconfiguration of LTE FDD PCell, which only includes subframeAssignment.
Following is the corresponding TP for 36.331. 
	TDD-Config-v15 ::=		SEQUENCE {
	subframeAssignment					ENUMERATED {
											sa0, sa1, sa2, sa3, sa4, sa5, sa6},
}

RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {
	-- eNote May consider some grouping of EN-DC related fields, also to facilitate release
	endc-Config-r15				SEQUENCE {
		scg-ConfigNR-r15				OCTET STRING						OPTIONAL,	-- Need ON
		sk-Counter							INTEGER (0.. 65535)				OPTIONAL,	-- Need ON
		rb-Config1-r15					OCTET STRING						OPTIONAL,	-- Need ON
		rb-Config2-r15					OCTET STRING						OPTIONAL,	-- Need ON
	-- eNote Update according to final TP from eMail [99b#17]
		tdd-Config-v15				TDD-Config-v15						OPTIONAL	-- Cond SUT
	-- FFS Signalling details of TDM pattern for Single Tx UE

	}																		OPTIONAL	-- Need ON
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

	Conditional presence
	Explanation

	SUT
	If UE works in single uplink transmission mode in EN-DC, this field is optional present for FDD, Need OR.






· MAC impact
In case 1, the dl-reference UL/DL configuration is introduced for HARQ/scheduling timing in LTE side. Although the scheduling/HARQ timing and usage is defined in RAN1, due to HARQ RTT timer is calculated based on the timing, HARQ RTT timer should be updated to reflect this case. 
Proposal 3: HARQ RTT Timer should be updated and reflect the case 1 which is based on the HARQ/scheduling timing according to dl-reference UL/DL configuration (i.e.tdd-Config-v15). 
Following is the corresponding TP for TS 36.321. 
	[bookmark: _Toc494136385]7.7	HARQ RTT Timers
For each serving cell, in case of FDD configuration and in case of Frame Structure Type 3 configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD configuration and tdd-Config-v15 configured on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in subclauses 10.1 and 10.2 of [2], and for an RN configured with rn-SubframeConfig [8] and not suspended, as indicated in Table 7.5.1-1 of [11].
For BL UEs and UEs in enhanced coverage, HARQ RTT Timer corresponds to 7 + N where N is the used PUCCH repetition factor, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted. In case of TDD, HARQ RTT Timer corresponds to 3 + k + N, where k is  the interval between the last repetition of downlink transmission and the first repetition of the transmission of associated HARQ feedback, and N is the used PUCCH repetition factor, where only valid UL subframes are counted as indicated in subclauses 10.1 and 10.2 of [2].
For NB-IoT the HARQ RTT Timer is set to k+3+N+deltaPDCCH subframes, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval from the last subframe of the associated HARQ feedback transmission plus 3 subframes to the first subframe of the next PDCCH occasion.
Except for NB-IoT, UL HARQ RTT Timer length is set to 4 subframes for FDD and Frame Structure Type 3, and set to kULHARQRTT subframes for TDD, where kULHARQRTT equals to the kPHICH value indicated in Table 9.1.2-1 of [2].
For NB-IoT, the UL HARQ RTT timer length is set to 4+deltaPDCCH subframes, where deltaPDCCH is the interval from the last subframe of the PUSCH transmission plus 4 subframes to the first subframe of the next PDCCH



3	Conclusion
According to the anlaysis in section 2, it is proposed that
Proposal 1: 1-bit capability should be introduced in LTE side to indicate whether UE supports the case 1 in LTE side of single uplink mode. 
[bookmark: _GoBack]Proposal 2: TDD-Config-v15 should be added in RRCConnectionReconfiguration of LTE FDD PCell, which only includes subframeAssignment.
Proposal 3: HARQ RTT Timer should be updated and reflect the case 1 which is based on the HARQ/scheduling timing according to dl-reference UL/DL configuration (i.e.tdd-Config-v15). 


