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1   Introduction
In WID [1], the objectives about eVoLTE coverage enhancements are as follows:

b. Specify asynchronous UL HARQ transmission, bundle hopping enabling multi-subframe channel estimation, and different repetition levels for the UEs with Category 0 and above (RAN1, RAN2)
i. Strive for a solution that is as similar as possible to PUSCH solution in CE mode A

1. Decide maximum bandwidth [RAN1]

2. Support scheduling by PDCCH and EPDCCH

ii. No further coverage enhancements are done for other channels (e.g.  no repetition etc. for other channels than PUSCH).

In this contribution, we focus on the RAN2 impacts related to this objective.
2   Discussion
2.1   General
From RAN2 perspective, several procedures have been enhanced for coverage in eMTC. In the following tables we analyze whether these enhanced procedures should be used for eVoLTE coverage enhancement based on the objective of VoLTE quality/coverage enhancements in the WID.
Table 1: the enhanced procedures in RRC_IDLE in eMTC
	Procedure
	Is applicable in eVoLTE?
	Remark 

	System information
	No
	no coverage enhancements on PBCH

	Random access
	No
	no coverage enhancements on PRACH

	Paging
	No
	no coverage enhancements on PDSCH and PDCCH

	Cell selection
	No
	no need to check the criterion S for enhanced coverage


Table 2: the enhanced procedures in RRC_CONNECTED in eMTC
	Procedure
	Is applicable in eVoLTE?
	Remark 

	UL scheduling
	Partially Yes
	no coverage enhancements on PDCCH, but the DCI for coverage enhancement needs to be supported on PDCCH

	UL transmission
	Yes
	PUSCH needs coverage enhancements

	DL scheduling
	No
	no coverage enhancements on PDCCH

	DL transmission
	No
	no coverage enhancements on PDSCH


According to the above analysis, for RRC_IDLE all the enhanced procedures in eMTC are not applicable to eVoLTE. And for RRC_CONNECTED, only uplink scheduling and uplink transmission are applicable to eVoLTE.
Proposal 1: From RAN2 perspective, only uplink transmission needs coverage enhancement.
2.2   Mode switch

Whether the UE needs coverage enhancement should be decided by the network based on the uplink signals quality of the UE during uplink transmission. The UE doesn’t need to report its coverage condition additionally to the network.
For simplification, ‘eVoLTE coverage enhancement mode’ refers to the UE works in enhanced coverage condition and ‘normal mode’ refers to the UE works in normal coverage condition in the following text. After a UE accesses the network the network may decide to trigger the UE switch from normal mode to eVoLTE coverage enhancement mode to enhance coverage, vice versa if the coverage condition becomes better the network also may decide to trigger the UE switch from eVoLTE coverage enhancement mode to normal mode to save DCI resources for asynchronous HARQ and enable MIMO for the UE in normal coverage. Therefore we think both switching directions, i.e. from normal mode to eVoLTE coverage enhancement mode and from eVoLTE coverage enhancement mode to normal mode should be supported.
Proposal 2: Support the switch from normal mode to eVoLTE mode and from eVoLTE mode to normal mode.

2.3   Configuration
In eMTC, if a UE accesses the network in normal coverage and then the network decides to let it work in CE mode A owning to coverage becomes worse, the UE needs to firstly acquire the configurations of physical channels for coverage enhancements e.g. repetition number, hopping information etc. The eNB may release the UE to idle to let the UE to acquire these configurations from system information or directly send these configurations to the UE by RRC Connection Reconfiguration message. If the eNB sends RRC Connection Reconfiguration to the UE, these configurations are included in RadioResourceConfigCommon of MobilityControlInfo which is only presented for handover procedure. The first way by system information is not acceptable for eVoLTE, because the call is dropped. The second way by RRC signaling will lead the interruption of voice, which should be avoided if possible. Therefore the configuration should be decoupled with handover in order to reduce voice interruption. 
Proposal 3: The change from normal mode to eVoLTE mode should be done by normal RRC connection reconfiguration instead of handover.
RAN1 has sent an LS [2] in RAN1#86bis meeting, the content is duplicated as below:
	1. Overall Description:

During RAN1 #86bis meeting, the following agreements were reached for Release 14 work item on voice and video enhancement for LTE.

Agreements:

· HARQ process ID of PUSCH is indicated in DCI

· Re-use the eMTC repetition scheme, i.e.: 
· Support numbers of repetitions for PUSCH not larger than X 

· FFS the value of X considering the relaxed delay budget, and X may be different from the largest value in eMTC

· A set of [4 or 8 (TBD)] numbers of repetitions are configured by RRC signalling of the maximum number of repetitions

· The number of repetitions of PUSCH is indicated in DCI

· Re-use eMTC frequency hopping scheme, i.e.: 

· The frequency domain hopping offset and the time domain hopping interval are cell specific

· The time domain hopping interval is configured as one of

· {1, 2, 4, 8} subframes for FDD

· {1, 5, 10, Y} subframes for TDD, where Y is TBD after deciding the value of X

· FFS: values of frequency domain hopping offset


According to RAN1 agreements, eMTC repetition scheme and frequency hopping scheme should be reused with some changes.

In eMTC the following highlighted fields in PUSCH-ConfigCommon-v1310 and in FreqHoppingParameters-r13 are used to configure PUSCH for CE mode A:
PUSCH-ConfigCommon-v1310 ::=
SEQUENCE {


pusch-maxNumRepetitionCEmodeA-r13
ENUMERATED { 












r8, r16, r32 }




OPTIONAL,
-- Need OR

pusch-maxNumRepetitionCEmodeB-r13
ENUMERATED {












r192, r256, r384, r512, r768, r1024, 












r1536, r2048}




OPTIONAL,
-- Need OR

pusch-HoppingOffset-v1310









INTEGER (1..maxAvailNarrowBands-r13)
OPTIONAL
-- Need OR
}
FreqHoppingParameters-r13 ::=

SEQUENCE {


mpdcch-pdsch-HoppingNB-r13


ENUMERATED {nb2, nb4}



OPTIONAL,
-- Cond HO 


interval-DLHoppingConfigCommonModeA-r13
CHOICE {



interval-FDD-r13





ENUMERATED {int1, int2, int4, int8},



interval-TDD-r13





ENUMERATED {int1, int5, int10, int20}


} 

















OPTIONAL,
-- Cond HO 


interval-DLHoppingConfigCommonModeB-r13
CHOICE {



interval-FDD-r13





ENUMERATED {int2, int4, int8, int16},



interval-TDD-r13





ENUMERATED { int5, int10, int20, int40}


} 























OPTIONAL,
-- Cond HO 


interval-ULHoppingConfigCommonModeA-r13
CHOICE {



interval-FDD-r13





ENUMERATED {int1, int2, int4, int8},



interval-TDD-r13





ENUMERATED {int1, int5, int10, int20}


} 

















OPTIONAL,
-- Need OR


interval-ULHoppingConfigCommonModeB-r13
CHOICE {



interval-FDD-r13





ENUMERATED {int2, int4, int8, int16},



interval-TDD-r13





ENUMERATED { int5, int10, int20, int40}


} 

















OPTIONAL,
-- Need OR


mpdcch-pdsch-HoppingOffset-r13



INTEGER (1..maxAvailNarrowBands-r13)




















OPTIONAL
-- Cond HO 

}

Based on RAN1 LS, we propose to add the following RRC parameters for eVoLTE mode:
evolte-Configuration-r14


CHOICE {


release






NULL,


setup






SEQUENCE {


pusch-maxNumRepetitionEVoLTE-r14

ENUMERATED {r8, r16, r32}
OPTIONAL,
-- Need ON


pusch-HoppingOffsetEVoLTE-r14

INTEGER (1..maxBandsEVoLTE-r14)
OPTIONAL,
-- Need ON


interval-ULHoppingConfigEVoLTE-r14

CHOICE {




interval-FDD-EVoLTE-r14


ENUMERATED {int1, int2, int4, int8},




interval-TDD-EVoLTE-r14


ENUMERATED {int1, int5, int10, TBD}



} 














OPTIONAL
-- Need ON

}
















OPTIONAL,
-- Need ON
maxBandsEVoLTE-r14

INTEGER ::=
TBD
-- Maximum number of bands for eVoLTE
Proposal 4: Add coverage enhancement related parameters for eVoLTE as:

evolte-Configuration-r14


CHOICE {


release






NULL,


setup






SEQUENCE {


pusch-maxNumRepetitionEVoLTE-r14

ENUMERATED {r8, r16, r32}
OPTIONAL,
-- Need ON


pusch-HoppingOffsetEVoLTE-r14

INTEGER (1..maxBandsEVoLTE-r14)
OPTIONAL,
-- Need ON


interval-ULHoppingConfigEVoLTE-r14

CHOICE {




interval-FDD-EVoLTE-r14


ENUMERATED {int1, int2, int4, int8},




interval-TDD-EVoLTE-r14


ENUMERATED {int1, int5, int10, TBD}



} 














OPTIONAL,
-- Need ON

}
















OPTIONAL,
-- Need ON
maxBandsEVoLTE-r14

INTEGER ::=
TBD
-- Maximum number of bands for eVoLTE
2.4   HARQ Procedure

In eMTC, the UL asynchronous adaptive HARQ is defined for the UE in coverage enhancement to flexibly schedule uplink data with different repetition number. And according to RAN1 LS, the HARQ process ID of PUSCH is indicated in DCI, thus we think UL asynchronous adaptive HARQ can be reused for eVoLTE coverage enhancements.
In MAC specification, UL HARQ RTT Timer and drx-ULRetransmission Timer are applicable for UL asynchronous HARQ. When a UE switches to asynchronous HARQ from synchronous HARQ, these two timers needs to be started same as legacy procedure. And when a UE switches to synchronous HARQ from asynchronous HARQ, these two timers need to be stopped if they are running.
Proposal 5: Reuse eMTC UL asynchronous adaptive HARQ for uplink transmission. When a UE switches to synchronous HARQ from asynchronous HARQ, UL HARQ RTT Timer and drx-ULRetransmission Timer need to be stopped if they are running.
3   Conclusion
In this contribution, we discuss eVoLTE coverage enhancements and have the following observation and proposals:

Proposal 1: From RAN2 perspective, only uplink transmission needs coverage enhancement.
Proposal 2: Support the switch from normal mode to eVoLTE mode and from eVoLTE mode to normal mode.
Proposal 3: The change from normal mode to eVoLTE mode should be done by normal RRC connection reconfiguration instead of handover.
Proposal 4: Add coverage enhancement related parameters for eVoLTE as:

evolte-Configuration-r14


CHOICE {


release






NULL,


setup






SEQUENCE {


pusch-maxNumRepetitionEVoLTE-r14

ENUMERATED {r8, r16, r32}
OPTIONAL,
-- Need ON


pusch-HoppingOffsetEVoLTE-r14

INTEGER (1..maxBandsEVoLTE-r14)
OPTIONAL,
-- Need ON


interval-ULHoppingConfigEVoLTE-r14

CHOICE {




interval-FDD-EVoLTE-r14


ENUMERATED {int1, int2, int4, int8},




interval-TDD-EVoLTE-r14


ENUMERATED {int1, int5, int10, TBD}



} 














OPTIONAL,
-- Need ON

}
















OPTIONAL,
-- Need ON
maxBandsEVoLTE-r14

INTEGER ::=
TBD
-- Maximum number of bands for eVoLTE
Proposal 5: Reuse eMTC UL asynchronous adaptive HARQ for uplink transmission. When a UE switches to synchronous HARQ from asynchronous HARQ, UL HARQ RTT Timer and drx-ULRetransmission Timer need to be stopped if they are running.
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