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1. Introduction

In the WID of [1], the following objectives are included:

	· Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL, for HD-FDD Cat M1 UEs. [LTE-MTC] [RAN1].


In RAN1#102e meeting, the following agreements have been achieved:

	Agreement 

Introduce a new RRC configuration parameter to enable 14 HARQ processes. 
Agreement

For a UE configured with 14 HARQ processes, a PDSCH scheduling delay of 2 BL/CE DL subframes and 7 [FFS subframes type(s)] is supported at least in the PUCCH non-repetition case:
· FFS details of signaling.

· FFS other delay values to account for the presence of non-BL/CE subframes in the PUCCH non-repetition case.

· FFS if the 14 HARQ processes feature is supported in PUCCH repetition case.

Working Assumption

· Introduce a new optional UE capability to support 14 HARQ processes.


In RAN1#103e meeting, the following agreements have been achieved:

	Agreement: The following working assumption is confirmed

· Introduce a new optional UE capability to support 14 HARQ processes

Agreement

The design of the 14 HARQ processes feature accounts for the presence of non-BL/CE UL and DL subframes in the PUCCH non-repetition case.

· FFS: PDSCH scheduling delays

· FFS: HARQ-ACK delays

· FFS: Configurable/dynamic set of PDSCH delays/HARQ-ACK delays

For future meetings:

Companies to further study on the impact of measurement gaps on the 14 HARQ processes feature.

Agreement
For the support of 14 HARQ processes, the solution to assign PDSCH scheduling delays should be able to minimize unnecessary waste of subframes derived from the presence of non-BL/CE DL subframes and non-BL/CE UL subframes.

· The following solutions will be further investigated:

· The indication of subframe types for the PDSCH scheduling delay of 7 are:

· 1 BL/CE DL subframe + 1 subframe + 3 [BL/CE UL subframes] + 1 subframe + 1 BL/CE DL subframe.

· 1 subframe + 3 [BL/CE UL subframes] + 1 subframe + 2 BL/CE DL subframes.

· Configurable delays including other values than 2 and 7.

· Other solutions are not precluded.

Agreement
For the support of 14 HARQ processes, the solution to assign HARQ-ACK delays should aim to maximize the number of HARQ processes that can be scheduled in presence of non-BL/CE DL subframes and non-BL/CE UL subframes.

· Different percentages of presence of non-BL/CE subframes can be analyzed as to represent typical scenarios and determine which HARQ-ACK delays should be included.


In RAN1#104e meeting, the following agreements have been achieved:

	Agreement

The PDSCH scheduling delay for the PUCCH non-repetition case (i.e., PUCCH repetitions = 1):

· 2 BL/CE DL subframes.

· The PDSCH scheduling delay of 7 is expressed as: 

· 1 BL/CE DL subframe + 1 subframe + [3 subframes] + 1 subframe + 1 BL/CE DL subframe.

· 1 subframe + [3 subframes] + 1 subframe + 2 BL/CE DL subframes.

Agreement

For the 14 HARQ processes feature, when PUCCH is used with 1 repetition and there is presence of non-BL/CE UL subframes (i.e., invalid UL subframes):

The term surrounded by brackets in Solution 1 is resolved as 3 BL/CE UL subframes.


With reference to these agreements, in this contribution, we will discuss the RAN2 impacts of supporting 14 HARQ processes in eMTC and give our proposals. 
2. Discussion

2.1. About 14HARQ configuration
It has been agreed in RAN1 to introduce a new RRC configuration parameter to activate 14 HARQ processes. Considering that 14 HARQ processes are only used for UEs in RRC_CONNECTED, the 14 HARQ processes activation can be configured in PhysicalConfigDedicated IE.
Proposal 1: 14 HARQ activation is configured in PhysicalConfigDedicated IE.
2.2. About 14 HARQ UE capability report
It has been agreed in RAN1 to introduce a new optional UE capability about supporting 14 HARQ processes. Considering that 14 HARQ processes are only used for UEs in RRC_CONNECTED, the usual way is to add one capability bit to indicate the 14 HARQ processes capability in UE-Capability message.

Proposal 2: To add one capability bit to indicate the 14 HARQ processes capability in UE-Capability message.
2.3. About additional PDSCH scheduling delay for 14HARQ supporting
Based on the current agreements in RAN1, the design of the 14 HARQ processes feature accounts for the presence of non-BL/CE UL and DL subframes in the PUCCH non-repetition case. And for the PUCCH non-repetition case (i.e., PUCCH repetitions = 1), the PDSCH scheduling delay is fixed to 2 or 7 subframes. But the HARQ-ACK delays has not been determined yet. Thus, whether to extend the HARQ RTT timer should be pended to wait for RAN1 agreements.
Proposal 3: Whether to extend the HARQ RTT timer for supporting 14 HARQ processes should wait for RAN1 related agreements.
Based on the proposals, we provide the related example text proposal for TS36.331 and TS36.306 in the appendix.
3. Conclusions

In this contribution, we make the following observations and proposals:

Proposal 1: 14 HARQ activation is configured in PhysicalConfigDedicated IE.
Proposal 2: To add one capability bit to indicate the 14 HARQ processes capability in UE-Capability message.
Proposal 3: Whether to extend the HARQ RTT timer for supporting 14 HARQ processes should wait for RAN1 related agreements.
Based on the proposals, we provide the related example text proposal for TS36.331 and TS36.306 in the appendix.
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Appendix
Text proposal for TS 36.331

Start of the first change

6.3.2
Radio resource control information elements

//skip the unrelated part//

–
PDSCH-Config

The IE PDSCH-ConfigCommon and the IE PDSCH-ConfigDedicated are used to specify the common and the UE specific PDSCH configuration respectively.

PDSCH-Config information element

-- ASN1START

//skip the unrelated part//
PDSCH-ConfigDedicated-v1610 ::=

SEQUENCE {


ce-PDSCH-MultiTB-Config-r16

SetupRelease {CE-PDSCH-MultiTB-Config-r16}

}
PDSCH-ConfigDedicated-r17 ::=

SEQUENCE {


ce-PDSCH-FourteenProcesses-r17


ENUMERATED {on}



OPTIONAL,
-- Need ON
}
PDSCH-ConfigDedicatedSCell-v1430 ::=

SEQUENCE {


tbsIndexAlt2-r14





ENUMERATED {b33}



OPTIONAL
-- Need OR

}

//skip the unrelated part//
	PDSCH-Config field descriptions

	//skip the unrelated part//

	ce-PDSCH-TenProcesses

Configuration of 10 (instead of 8) DL HARQ processes in FDD in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-PDSCH-FourteenProcesses
Configuration of 14 DL HARQ processes in FDD in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-SchedulingEnhancement

Activation of dynamic HARQ-ACK delay for HD-FDD for PDSCH in CE mode A controlled by the DCI, see TS 36.212 [22] and TS 36.213 [23]. Value range1 corresponds to the first range of HARQ-ACK delays, and value range2 corresponds to second range of HARQ-ACK delays.


//skip the unrelated part//

–
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated information element

-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {


//skip the unrelated part//

[[
pdsch-ConfigDedicated-v1610

PDSCH-ConfigDedicated-v1610

OPTIONAL,  -- Need ON



pusch-ConfigDedicated-v1610

PUSCH-ConfigDedicated-v1610

OPTIONAL,  -- Need ON



ce-CSI-RS-Feedback-r16


ENUMERATED {enabled}


OPTIONAL,  -- Need OR



resourceReservationConfigDedicatedDL-r16
SetupRelease {ResourceReservationConfigDedicatedDL-r16}

OPTIONAL,  -- Need ON



resourceReservationConfigDedicatedUL-r16
SetupRelease {ResourceReservationConfigDedicatedUL-r16}

OPTIONAL,  -- Need ON



soundingRS-UL-ConfigDedicatedAdd-r16

SetupRelease {SoundingRS-UL-ConfigDedicatedAdd-r16}



















OPTIONAL, --  Need ON



uplinkPowerControlAddSRS-r16
SetupRelease {UplinkPowerControlAddSRS-r16}
OPTIONAL, -- Need ON



soundingRS-VirtualCellID-r16

SetupRelease {SoundingRS-VirtualCellID-r16}
OPTIONAL, -- Need ON



widebandPRG-r16




SetupRelease {WidebandPRG-r16}



OPTIONAL  -- Need ON


]]

[[
pdsch-ConfigDedicated-r17

PDSCH-ConfigDedicated-r17

OPTIONAL,-- Need ON


]]
}

//skip the unrelated part//

6.3.6
Other information elements

//skip the unrelated part//

–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.

NOTE 0:
For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.

UE-EUTRA-Capability information element

-- ASN1START

//skip the unrelated part//

UE-EUTRA-Capability-v1630-IEs ::= SEQUENCE {


rf-Parameters-v1630





RF-Parameters-v1630






OPTIONAL,


sl-Parameters-v1630





SL-Parameters-v1630






OPTIONAL,


earlySecurityReactivation-r16


ENUMERATED {supported}




OPTIONAL,


mac-Parameters-v1630




MAC-Parameters-v1630,


measParameters-v1630




MeasParameters-v1630





OPTIONAL,


fdd-Add-UE-EUTRA-Capabilities-v1630

UE-EUTRA-CapabilityAddXDD-Mode-v1630,

tdd-Add-UE-EUTRA-Capabilities-v1630

UE-EUTRA-CapabilityAddXDD-Mode-v1630,


nonCriticalExtension




UE-EUTRA-Capability-r17-IEs








OPTIONAL

}

UE-EUTRA-Capability-r17-IEs ::= SEQUENCE {


phyLayerParameters-r17




PhyLayerParameters-r17





OPTIONAL,

nonCriticalExtension




SEQUENCE {}








OPTIONAL

}

UE-EUTRA-CapabilityAddXDD-Mode-r9 ::=
SEQUENCE {


phyLayerParameters-r9




PhyLayerParameters





OPTIONAL,


featureGroupIndicators-r9



BIT STRING (SIZE (32))




OPTIONAL,


featureGroupIndRel9Add-r9



BIT STRING (SIZE (32))




OPTIONAL,


interRAT-ParametersGERAN-r9



IRAT-ParametersGERAN




OPTIONAL,


interRAT-ParametersUTRA-r9



IRAT-ParametersUTRA-v920



OPTIONAL,


interRAT-ParametersCDMA2000-r9


IRAT-ParametersCDMA2000-1XRTT-v920

OPTIONAL,


neighCellSI-AcquisitionParameters-r9
NeighCellSI-AcquisitionParameters-r9
OPTIONAL,


...

}

//skip the unrelated part//

PhyLayerParameters-v1610 ::=


SEQUENCE {


ce-Capabilities-v1610
SEQUENCE {



ce-CSI-RS-Feedback-r16





ENUMERATED {supported}


OPTIONAL,



ce-CSI-RS-FeedbackCodebookRestriction-r16
ENUMERATED {supported}


OPTIONAL,



crs-ChEstMPDCCH-CE-ModeA-r16



ENUMERATED {supported}


OPTIONAL,



crs-ChEstMPDCCH-CE-ModeB-r16



ENUMERATED {supported}


OPTIONAL,



crs-ChEstMPDCCH-CSI-r16





ENUMERATED {supported}


OPTIONAL,



crs-ChEstMPDCCH-ReciprocityTDD-r16


ENUMERATED {supported}


OPTIONAL,



etws-CMAS-RxInConnCE-ModeA-r16



ENUMERATED {supported}


OPTIONAL,



etws-CMAS-RxInConnCE-ModeB-r16



ENUMERATED {supported}


OPTIONAL,



mpdcch-InLteControlRegionCE-ModeA-r16

ENUMERATED {supported}


OPTIONAL,



mpdcch-InLteControlRegionCE-ModeB-r16

ENUMERATED {supported}


OPTIONAL,



pdsch-InLteControlRegionCE-ModeA-r16

ENUMERATED {supported}


OPTIONAL,



pdsch-InLteControlRegionCE-ModeB-r16

ENUMERATED {supported}


OPTIONAL,



multiTB-Parameters-r16





CE-MultiTB-Parameters-r16 

OPTIONAL,



resourceResvParameters-r16




CE-ResourceResvParameters-r16
OPTIONAL


}
OPTIONAL,


widebandPRG-Slot-r16



ENUMERATED {supported}


OPTIONAL,


widebandPRG-Subslot-r16



ENUMERATED {supported}


OPTIONAL,


widebandPRG-Subframe-r16


ENUMERATED {supported}


OPTIONAL,


addSRS-r16

SEQUENCE {



addSRS-FrequencyHopping-r16

ENUMERATED {supported}


OPTIONAL,



addSRS-AntennaSwitching-r16

ENUMERATED {useBasic}


OPTIONAL,



addSRS-CarrierSwitching-r16

ENUMERATED {supported}


OPTIONAL


} OPTIONAL,


virtualCellID-BasicSRS-r16


ENUMERATED {supported}


OPTIONAL,


virtualCellID-AddSRS-r16

ENUMERATED {supported}


OPTIONAL

}
PhyLayerParameters-r17 ::=


SEQUENCE {


ce-PDSCH-FourteenProcesses-r17



ENUMERATED {supported}


OPTIONAL

}
//skip the unrelated part//
	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	//skip the unrelated part//
	

	ce-PDSCH-TenProcesses

Indicates whether the UE supports 10 DL HARQ processes in FDD in CE mode A.
	Yes

	ce-PDSCH-FourteenProcesses
Indicates whether the UE supports 14 DL HARQ processes in FDD in CE mode A.
	Yes


End of the change

Text proposal for TS 36.306
Start of the change

4.3.4
Physical layer parameters

//skip the unrelated part//

4.3.4.xy
ce-PDSCH-FourteenProcesses-r17
This field indicates whether the UE supports 14 DL HARQ processes in FDD when operating in coverage enhancement mode A, as specified in TS 36.212 [26] and TS 36.213 [22]. A UE indicating support of ce-PDSCH-FourteenProcesses-r17 shall also indicate support of ce-ModeA-r13.
End of the change


