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1 Introduction
After the discussion in RAN2 #87, it is agreed that “RACH partitioning will not be introduced in Rel-12.” But how to indicate the UE capability for low cost MTC still need to be discussed and clarified. According to the discussion during the previous RAN2 meetings, the solutions for the capability concentrate to the following options:
1) No additional indication other than UE capabilities
2) Indication in Msg5
3) Indication in Msg3 (MAC PDU)
In this contribution, we will discuss the pros and cons of each solution, and give a suggestion for the capability indication for low cost MTC UE.
2 Capability Indication
As discussed before, Category 0 is introduced for low-cost MTC UEs. Different from introducing a new UE category in past specifications, this new UE category can’t support any Rel-8 category i.e. Category 1~Category 5 due to the limited maximum TBS and the reduced bandwidth. Thus, eNB needs to identify the low-cost MTC UE. Low complexity UEs can send an indication in Msg1, Msg3, or Msg5. But in RAN2 #87 meeting, it is agreed that “RACH partitioning will not be introduced in Rel-12.” So we have only three options: 1) No additional indication other than UE capabilities; 2) Indication in Msg5; 3) Indication in Msg3 (MAC PDU).
After our calculation, we found that the sizes of RRC messages for RRC connection establishment, Msg 1, Msg 2, Msg3, and Msg4 are all not expected to be larger than 1000 bits. Even in the future, coverage enhancement is introduced, which will impact to the system performance. But the probability that the size of Msg 1, Msg 2, and Msg3 will extend to be larger than 1000 bits is almost impossible. At the same time, Msg 4 is always built through Release 8 assumptions, even if new features are supported in the future.
The size of Msg 5 is small than 1000 bits in general. However, NAS message can be carried in Msg 5. Thus, eNB needs to identify the low-cost MTC UEs before sending Msg5, so that the eNB can know the TBS limitation. Meanwhile, in order to establish or re-establish RRC connection for low-cost MTC UEs, eNB needs to identify the low-cost MTC UEs before sending Msg4. 
Observation 1: The size of Msg 5 (RRCConnectionSetupComplete) may be larger than 1000 bits if NAS message is careered in Msg 5. 

On the other hand, the earlier the eNB knows the capability of LC-MTC UE, the more flexibility the eNB can have. Since the indication cannot be sent in Msg 1, it is more reasonable for UE to send the capability indication in Msg 3. In this solution, eNB could optimize the scheduling of the RRC messages for low cost MTC UEs, which will increase the resource efficiency. This solution has some impact to the current MAC specification. 
For option 1, if the capability indication is not carried in Msg 3 or Mssg 5, network implementation can restrict its UL grants until the eNB gets to know the UE radio capabilities and can differentiate this UE category. This approach may decrease the resource efficiency. But if the capability indication is sent by Msg 3 as discussed above, the UE would also know when network can differentiate low cost MTC UEs. 

Observation 2: Sending the capability indication for low cost MTC in Msg 3 can achieve more flexibility and higher resource efficiency. 

As mentioned above, we prefer to report the UE capability in Msg 3, so that the eNB can distinguish low cost MTC UEs and normal UEs upon the reception of Msg3. The capability indication in Msg 3 can be sent in RRC or MAC layer, which has been discussed in previous references. Before the eNB gets to know the LC MTC UE capability (which means when providing Msg 2 RAR to random access attempts), it has to assume all the UEs are equipped with only single receive antenna. 
Proposal 1: A low cost MTC UE can indicate its low complexity capability in Msg3 for initial access.

3 Conclusion
In this contribution we discuss the capability indication for low cost MTC UEs, and the impact to BSR reporting. The following observations are made:

Observation 1: The size of Msg 5 (RRCConnectionSetupComplete) may be larger than 1000 bits if NAS message is careered in Msg 5. 

Observation 2: Sending the capability indication for low cost MTC in Msg 3 can achieve more flexibility and higher resource efficiency. 

We kindly ask RAN2 to take the observation into account when considering the capability indication for low cost MTC, and it is proposed to discuss and decide on the following proposals:
Proposal 1: A low cost MTC UE can indicate its low complexity capability in Msg3 for initial access.
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