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1 Introduction
A new WID on Rel-16 MTC enhancement for LTE was approved at RAN#80[1]. One of the objective is to specify quality report in Msg3 at least for EDT in eMTC:

Improved DL transmission efficiency and/or UE power consumption
· Specify quality report in Msg3 at least for EDT [RAN1, RAN2]
Additionally, in RAN1#94 meeting, following agreements were made:
	Agreement for eMTC
Prioritize the following alternatives for DL quality report in Msg3 in MTC, for CE Mode A and CE Mode B separately:
· CQI (for CE Mode A)
· Repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH 

· FFS if aggregation level needs to be reported when repetition number equal to 1
· RSRP/RSRQ
Companies are encouraged to provide details and/or performance evaluation results

Whether the DL quality report is included in Msg3 is indicated in SIB and/or RAR. 
Above applies in case the UE supports DL quality report in Msg3.




In this document, we will discuss the issue in general from RAN2 point of view.
2 Discussion
According to the objective Specify quality report in Msg3 at least for EDT, there is no doubt that there is a benefit for EDT since there may be DL data transmission in Msg4, and then the eNB can determine a proper repetition number for DL data transmission. For non-EDT, there is contention resolution MAC CE and RRC message in Msg4. It is also beneficial for the eNB to be aware of the DL channel quality when scheduling Msg4. Additionally, recalling that there is no restriction on quality report in Msg3 for NB-IoT, it is reasonable to introduce quality report in Msg3 for both EDT and non-EDT.
Proposal1: Quality report in Msg3 is introduced for both EDT and non-EDT.
In Rel-14, quality report in Msg3 was introduced for NB-IoT and the downlink channel quality is denoted as the repetition number that the UE needs to decode hypothetical NPDCCH with BLER of 1%. In the end, cqi-NPDCCH was introduced in RRCConnectionReestablishmentRequest-NB, RRCConnectionRequest-NB and RRCConnectionResumeRequest-NB as shown below:

	RRCConnectionReestablishmentRequest-NB

RRCConnectionReestablishmentRequest-NB-r13-IEs ::= SEQUENCE {


ue-Identity-r13





ReestabUE-Identity,


reestablishmentCause-r13


ReestablishmentCause-NB-r13,

cqi-NPDCCH-r14





CQI-NPDCCH-NB-r14,

spare







BIT STRING (SIZE (21))

}

RRCConnectionReestablishmentRequest-NB-r14-IEs ::= SEQUENCE {


ue-Identity-r14





ReestabUE-Identity-CP-NB-r14,


reestablishmentCause-r14


ReestablishmentCause-NB-r13,

cqi-NPDCCH-r14





CQI-NPDCCH-Short-NB-r14,

spare







BIT STRING (SIZE (2))

}

RRCConnectionRequest-NB
RRCConnectionRequest-NB-r13-IEs ::=

SEQUENCE {


ue-Identity-r13






InitialUE-Identity,


establishmentCause-r13




EstablishmentCause-NB-r13,


multiToneSupport-r13




ENUMERATED {true}



OPTIONAL,


multiCarrierSupport-r13




ENUMERATED {true}



OPTIONAL,

cqi-NPDCCH-r14






CQI-NPDCCH-NB-r14,


spare








BIT STRING (SIZE (18))

}
RRCConnectionResumeRequest-NB

RRCConnectionResumeRequest-NB-r13-IEs ::=
SEQUENCE {


resumeID-r13







ResumeIdentity-r13,


shortResumeMAC-I-r13






ShortMAC-I,


resumeCause-r13







EstablishmentCause-NB-r13,

cqi-NPDCCH-r14







CQI-NPDCCH-NB-r14,

spare









BIT STRING (SIZE (5))

}

CQI-NPDCCH-NB-r14 ::=
ENUMERATED {








noMeasurements, candidateRep-A, candidateRep-B, candidateRep-C, 







candidateRep-D, candidateRep-E, candidateRep-F, candidateRep-G, 







candidateRep-H, candidateRep-I, candidateRep-J, candidateRep-K, 








candidateRep-L}
CQI-NPDCCH-Short-NB-r14 ::=
ENUMERATED {









noMeasurements, candidateRep-1, candidateRep-2, candidateRep-3}




Obviously, there were enough spare bits when introducing quality report in Msg3 in NB-IoT. Therefore, there was no significant impact on the specification.

For eMTC, the following messages are used for Msg3 for non-EDT and EDT:
Table 1 RRC messages for non-EDT and EDT

	
	non-EDT
	EDT

	RRC messages
	RRCConnectionRequest

RRCConnectionResumeRequest

RRCConnectionReestablishementReuqest
	RRCEarlyDataRequest

RRCConnectionResumeRequest




The detailed ASN.1 is shown below:

	RRCConnectionRequest
RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))
}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

RRCConnectionResumeRequest
RRCConnectionResumeRequest-r13 ::=
SEQUENCE {


criticalExtensions





CHOICE {



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-r13-IEs,




criticalExtensionsFuture



SEQUENCE {}


}

}

RRCConnectionResumeRequest-r13-IEs ::=

SEQUENCE {


resumeIdentity-r13







CHOICE {



resumeID-r13








ResumeIdentity-r13,



truncatedResumeID-r13






BIT STRING (SIZE (24))


},


shortResumeMAC-I-r13







BIT STRING (SIZE (16)),


resumeCause-r13








ResumeCause,


spare










BIT STRING (SIZE (1))
}

ResumeCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

RRCConnectionReestablishmentRequest
RRCConnectionReestablishmentRequest ::= SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionReestablishmentRequest-r8












RRCConnectionReestablishmentRequest-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReestablishmentRequest-r8-IEs ::= SEQUENCE {


ue-Identity






ReestabUE-Identity,


reestablishmentCause



ReestablishmentCause,


spare







BIT STRING (SIZE (2))
}

ReestabUE-Identity ::=



SEQUENCE {


c-RNTI







C-RNTI,


physCellId






PhysCellId,


shortMAC-I






ShortMAC-I

}

ReestablishmentCause ::=


ENUMERATED {











reconfigurationFailure, handoverFailure,











otherFailure, spare1}

RRCEarlyDataRequest
RRCEarlyDataRequest-r15 ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcEarlyDataRequest-r15



RRCEarlyDataRequest-r15-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCEarlyDataRequest-r15-IEs ::=
SEQUENCE {


s-TMSI-r15





S-TMSI,



establishmentCause-r15


ENUMERATED {
mo-Data-r15, delayTolerantAccess-r15},

dedicatedInfoNAS-r15



DedicatedInfoNAS,

nonCriticalExtension



SEQUENCE {}


OPTIONAL

}




Obviously, for non-EDT, there is one spare bit in the RRCConnectionRequest and RRCConnectionResumeRequest messages and there are two spare bits in the RRCConnectionReestablishmentRequest message. For UP-EDT, there is one spare bit in the RRCConnectionResumeRequest message. For CP-EDT, there is no spare bit in the RRCEarlyDataReqest message. If the channel quality report is carried in the RRC message, an extension is needed. 
Observation1: For non-EDT and UP-EDT, there is one spare bit available in the RRC message that can be used to carry the quality report. For CP-EDT, there is no spare bit in the RRC message that can be used to carry the quality report.

Alternatively, there is a single reserved bit in the sub-header of Msg3 MAC PDU and several reserved states (i.e. unused states) in the LCID field, which could be used to carry the quality report. 

Observation2: Regardless of non-EDT and EDT, there is a single reserved bit in the sub-header of Msg3 MAC PDU and several reserved states (i.e. unused states) in the LCID field, which can be used to carry the quality report. 
RAN2 should inform RAN1 above observations to be taken into account.
Proposal2: RAN2 informs RAN1 about the available bits or the available unused states used for quality report in Msg3:
1) For non-EDT and UP-EDT, there is one spare bit available in the RRC message that can be used to carry the quality report. For CP-EDT, there is no spare bit in the RRC message that can be used to carry the quality report.

2) Regardless of non-EDT and EDT, there is a single reserved bit in the sub-header of Msg3 MAC PDU and several reserved states (i.e. unused states) in the LCID field, which could be used to carry the quality report.
In RAN1#94 meeting, some companies proposed to introduce a new MAC CE into Msg3 to report the channel quality. In addition, the RRC message carried in Msg3 can be re-designed to accommodate the channel quality information. If above available bits or available unused states are not enough, RAN2 can consider the feasible options to convey the channel quality information in Msg3 from RAN2 point of view. Then the TBS for Msg3 indicated in RAR may need to be extended by the network.
Proposal3: Options need to be considered, e.g. introducing a new MAC CE or re-designing RRC message, to report the channel quality information in Msg3, if the available bits or available unused states are not enough to include this information. 
3 Conclusion 
In this paper, we discussed quality report in Msg3 for eMTC in general and made following proposals:
Proposal1: Quality report in Msg3 is introduced for both EDT and non-EDT.
Observation1: For non-EDT and UP-EDT, there is one spare bit available in the RRC message that can be used to carry the quality report. For CP-EDT, there is no spare bit in the RRC message that can be used to carry the quality report.

Observation2: Regardless of non-EDT and EDT, there is a single reserved bit in the sub-header of Msg3 MAC PDU and several reserved states (i.e. unused states) in the LCID field, which can be used to carry the quality report. 
Proposal2: RAN2 informs RAN1 about the available bits or the available unused states used for quality report in Msg3:

1) For non-EDT and UP-EDT, there is one spare bit available in the RRC message that can be used to carry the quality report. For CP-EDT, there is no spare bit in the RRC message that can be used to carry the quality report.

2) Regardless of non-EDT and EDT, there is a single reserved bit in the sub-header of Msg3 MAC PDU and several reserved states (i.e. unused states) in the LCID field, which could be used to carry the quality report.
Proposal3: Options need to be considered, e.g. introducing a new MAC CE or re-designing RRC message, to report the channel quality information in Msg3, if the available bits or available unused states are not enough to include this information. 
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