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1
Introduction
RAN2 #93 agreed followings related to the RA procedure [1]:
· RAN2 agrees that the necessary message 3 contents can be accommodated within a 88bits TB size for NB-IoT

· 88bits is the only TB size that is assumed, when specifying support for UL CCCH
· We introduce a multi-tone UE capability indication in MSG3 for the RRC Connection Request. 
· We introduce a multi-PRB UE capability indication in MSG3 for the RRC Connection Request. 
· If we introduce new IEs in MAC for MSG3, the overhead is expected to be the remaining bits in an octet. 
· 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 further details based on the already agreed aspects for RA procedure. 
2
Discussion
With the existing LTE specification and RAN2 agreements, the MSG3 during RA procedure for NB-IoT will include the MAC CCCH SDU (RRC Connection Request, RRC Connection Resume Request or RRC Connection Re-establishment Request) as well as the new MAC CE containing the DVI/PHR [2].
The RRC Connection Resume message has 64bits and contains following information elements tentatively
	Information element
	Size (bits)

	Overhead
	4

	UE-ID
	40

	Establishment Cause
	3

	Short MAC-I
	16

	Spare 
	1

	Total 
	64


The MSG3 MAC PDU then will consist of a MAC header, MAC CCCH SDU, MAC CE and optionally padding. Furthermore, the MAC PDU header of this MAC PDU will consist of two MAC PDU subheaders: one subheader for the MAC CCCH SDU and the other for the MAC Control Element. The whole MAC PDU of MSG3 is illustrated as below:
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Therefore, counting following fields,

· MAC subheader for MAC CE: 1 byte

· MAC subheader for MAC SDU: 2 bytes

· MAC CE: 1 byte

· MAC SDU: 8 bytes

The size of MSG3 MAC PDU for RRC connection resume procedure will be 96 bits (12 bytes) in total, which exceeds the agreed TBS of MSG3. Thus it is necessary to clarify whether such restriction is only for the CCCH SDU or the whole MSG3 MAC PDU.
Proposal 1: RAN2 to clarify how to apply the 88bits TBS restriction for MSG3.
In case it limits the size of the whole MSG3 MAC PDU, the modification of the MSG3 MAC PDU would be expected comparing with existing MAC PDU structure in order to satisfy the TBS restriction. As the NB-IoT specific DVI/PHR MAC CE is only transmitted in MSG3, its presence may implicitly indicate a NB-IoT specific CCCH SDU will be followed. Therefore the MAC subheader of MAC CCCH SDU may be ignored and the saved bits could be put to RRC message as spare paddings.

Proposal 2: In case the 88bits restriction is for the whole NB-IoT specific MSG3 MAC PDU carrying the MAC CE and CCCH SDU, the MAC subheader of CCCH SDU may be ignored within the MAC PDU. 

During RA procedure, UE Contention Resolution Identity MAC CE is sent from the eNB to the UE to resolve the contention during the RA procedure. In existing LTE specifications, the eNB includes exactly the received CCCH SDU in this MAC Control Element to indicate which UE has won the contention resolution. The UE considers the contention resolution successful when it receives a UE Contention Resolution Identity MAC CE that is identical to the CCCH SDU previously transmitted. This MAC CE has a fixed size of 48bits which fits the size of existing CCCH SDU (RRCConnectionRequest and RRCConenctionReestablishmentRequest). However it is not possible to be included in the existing UE Contention Resolution Identity MAC CE due to the extended NB-IoT specific CCCH SDU. To solve this, the NB-IoT specific UE Contention Resolution Identity MAC CE may be defined which has more bits to contain all the contents of the CCCH SDU; or alternatively, the existing UE Contention Resolution Identity MAC CE is kept unchanged but only includes first 48bits of the CCCH SDU. In order to ensure the unique identification of the UE, the UE specific information such as the short MAC-I and the UE-ID needs to be put in the beginning of the ASN.1 of the RRC message. Compared with introducing a new NB-IoT specific MAC CE, this approach seems more favorable due to less specification impact.  
Proposal 3: To solve the contention resolution for NB-IoT UEs, the UE Contention Resolution Identity MAC CE contains the first 48bits of NB-IoT MSG3 CCCH SDU.
3
Conclusions
This contribution analyses MSG3 and MSG4 transmission in the RA procedure, and we propose the following:

Proposal 1: RAN2 to clarify how to apply the 88bits restriction of MSG3.

Proposal 2: In case the 88bits restriction is for the whole NB-IoT specific MSG3 MAC PDU carrying the MAC CE and CCCH SDU, the MAC subheader of CCCH SDU may be ignored within the MAC PDU.
Proposal 3: To solve the contention resolution for NB-IoT UEs, the UE Contention Resolution Identity MAC CE contains the first 48bits of NB-IoT MSG3 CCCH SDU.
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