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1 Introduction
In NB-IoT RAN2 93bis meeting [1], the content of Msg3 was discussed and there are some conclusions as follows.
MSG3
· The data volume in MSG3 indicates the amount of user data (including SMS) and NAS signalling data volume sent over user plane or control plane.
· RAN2 to agree that the necessary message 3 contents can be accommodated within a 88bits TB size for NB-IoT 
· RAN2 to agree that a 4-bit DVI is to be accommodated within msg 3
Multi-tone
· We introduce a multi-tone UE capability indication in MSG3 for the RRC Connection Request. 
· The multi-tone UE capability is also needed in the “normal” capability signalling. 
· the multi-tone capability bit should be interpreted as a an IOT bit (inter operability test).
Multi-PRB support
· We introduce a multi-PRB UE capability indication in MSG3 for the RRC Connection Request. 
· The multi-PRB UE capability is also needed in the “normal” capability signalling. 
· The multi-PRB capability bit should be interpreted as a an IOT bit (inter operability test).
· We can revisit this if there is new information later. 
PHR
· PHR 2 bits is included in MSG3
MAC/RLC
· We use NB-IoT specific DVI/PHR for MSG3, and use LTE BSR for non-MSG3 cases.
· We put the NB-IoT-specific DVI/PHR functionality in MAC
In this contribution, we discuss the content of Msg3 and the indications of multi-tone and multi-PRB.
2 Discussion
Msg3 includes RRC connection request, RRC connection resume request and RRC connection reestablishment request and MAC CE is transmitted together with above RRC messages.

2.1 Msg3 size 
1) RRC part
In the RAN2#93bis meeting, it has been agreed that a multi-tone UE capability indication (IOT bit) and a multi-PRB UE capability indication (IOT bit) are introduced in Msg3 for RRC Connection Request. However, whether these indications are carried in RRC messages or at MAC level has not been decided. 
It has also been agreed that both indications are also carried in the “normal” capability signalling. Thus, the indication is only needed in Msg3 for RRC connection request. In the other cases, it can be retrieved from the UE capability. With these considerations, it is reasonable to carry the indications at RRC level. Note that this also has the benefit of keeping some spare bits in the MAC CE which already includes the DVI (4 bits) and the PHR (2 bits) 
Proposal 1: The following information is included in RRCConnectionRequest:
· 1 bit for multi-tone indication;

· 1 bit for multi-PRB indication;
2) MAC part

According to the agreements, the following two fields are included in a new MAC CE for Msg3.

-
4 bits for DVI(mac);
-
2 bits for PHR(mac);
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Since DVI and PHR are carried in a new MAC CE, thus there are 2 reserved bits, for details, refer to [2].
It has been agreed that DVI and PHR will be included in MSG3 for RRCConnectionRequest and RRCConnectionResumeRequest. However, there was no discussion about RRCConnectionReestablishmentRequest. We think it is also necessary to include the MAC CE in Msg3 for RRCConnectionReestablishmentRequest. 
Proposal 2: The MAC CE carrying DVI/PHR is also included in Msg3 for RRCConnectionReestablishmentRequest. 
3) The summary of Msg3 size
It has also been agreed the total size of Msg3 is 88 bits. Considering the above analysis, we can give a table in the following.
Table 1: Summary of Msg3 size
	Overhead
	RRCConnection
Request (bit)
	RRCConnectionResume
Request (bit)
	RRCConnectionReestablishment
Request (bit)

	Common

RRC Part
	4
	4
	4

	UE ID
	41
	40
	41

	Short MAC-I
	0
	16
	0

	Establishment Cause
	3
	3
	2

	Muti-tone and Muti-PRB
	2
	0
	0

	MAC Header
	8
	8
	8

	MAC CE for PHR/DVI
	8
	8
	8

	Total
	66
	79
	63

	RRC Spare
	22
	9
	25


2.2 The ASN.1 format
According to the above analysis, the corresponding modification for ASN.1 is as follows. 
The ASN.1 format for RRCConnectionRequest-IE:
RRCConnectionRequest-NB-r13-IEs ::=

SEQUENCE {


ue-Identity-r13






InitialUE-Identity,


establishmentCause-r13




EstablishmentCause-NB-r13,


multiToneSupport-r13




ENUMERATED {true}



OPTIONAL,


multiPRBSupport-r13





ENUMERATED {true}



OPTIONAL,


spare








BIT STRING (SIZE (22))

}

The ASN.1 format for RRCConnectionResumeRequest -IE:
RRCConnectionResumeRequest-NB-r13-IEs ::=
SEQUENCE {


resumeIdentity-r13






ResumeIdentity-r13,


resumeMAC-I-r13 






ShortMAC-I,


resumeCause-r13







EstablishmentCause-NB-r13,


spare









BIT STRING (SIZE (9))

}

The ASN.1 format for RRCConnectionReestablishmentRequest-IE:
RRCConnectionReestablishmentRequest-NB-r13-IEs ::= SEQUENCE {


ue-Identity-r13





ReestabUE-Identity,


reestablishmentCause-r13


ReestablishmentCause-NB-r13,


spare







BIT STRING (SIZE (25))

}

3 Conclusion
This paper discusses some indications in Msg3, and raises the following proposals:
Proposal 1: The following information is included in RRCConnectionRequest: 
· 1 bit for multi-tone indication;

· 1 bit for multi-PRB indication;
Proposal 2: The MAC CE carrying DVI/PHR is also included in Msg3 for RRCConnectionReestablishmentRequest.
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