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1 Introduction
In the last RAN1 and RAN2 meeting, low cost MTC capability report during RRC connection establishment was extensively discussed. RAN2 was not sure whether and why eNB needs to know the 1 RX antenna restriction given that there is no CQI feedback for accurate link adaptation for scheduling Msg2 [1]. In [2], RAN1 answered that if eNB knows the 1 antenna restriction it may help increasing the RAR capacity. RAN1 has not concluded the study and RAN1 will keep RAN2 updated on this issue.
In this contribution, we will further discuss this issue from RAN2 perspective and provide a way forward.
2 Discussion
2.1 Capability report in case eNB doesn’t need to know the 1 RX antenna restriction
Low cost MTC UEs target low data rates, and the supported maximum TBS for unicast transmission is limited to 1000 bits. Msg 3/4/5 are unicast messges, however the maximum size of them are far smaller than 1000bits. There is no any issue even though the eNB doesn’t know the low cost MTC capability before scheduling Msg 3/4/5. UECapabilityInformation message is an exception, the size of which could be about 200kbytes in theory. UE may need to report its radio capability via the UECapabilityInformation message in case the eNB can’t get the UE radio capability from the MME.
To address the case where UL messages might exceed 1000bits, RAN2#85bis made the following working assumption: 
A low complexity UE supporting only 1000 bit UL TBS shall restrict its BSR to less than 1000 bit until having provided the UE capabilities to the eNB or having received the first RRCConnectionReconfiguration so that the NW can restrict all UL grants accordingly.
It is questionable whether such a solution could always solve the problem. Upon the reception of a SR, if there are sufficient UL radio resources, eNB may assign a UL grant larger than 1000bits to accommodate both BSR and UL payloads. This will very likely happen for UE capability report, because 1) UE capability report is triggered by the eNB (i.e. via UECapabilityEnquiry message) and the eNB knows the purpose of the SR transmission; 2) UECapabilityInformation message usually has a big size which demands a large UL grant. In this case, a low cost MTC UE will fail to report its capability to the network. Alternatively, upon the reception of a SR, eNB may always assign a UL grant not larger than 1000bits, however the consequence is that uplink radio resources may not be fully used.
Observation: Upon the reception of the SR for the transmission of UECapabilityInformation message, in order to fully use the UL radio resources, eNB may assign a UL grant larger than 1000bits to accommodate both BSR and UL payloads. In this case, low cost MTC UEs will fail to transmit the UECapabilityInformation message.
To avoid the undesired large UL grant for UECapabilityInformation message, low cost MTC UEs could provide its capability in Msg5 (i.e. RRCConnectionSetupComplete message), since UE capability enquiry and report will happen after Msg5.
Proposal 1: If RAN1 concludes it is not necessary for the eNB to know the 1 RX antenna restriction before scheduling RAR, low cost MTC UEs shall provide its capability in Msg5 (i.e. RRCConnectionSetupComplete message).
2.2 Capability report in case eNB needs to know the 1 RX antenna restriction
If RAN1 finally decides that it is beneficial for the eNB to know the 1 RX antenna restriction before scheduling RAR, then special PRACH preambles should be assigned to low cost MTC UEs. By this way, eNB can unambiguously distinguish low cost MTC UEs and normal UEs upon the reception of Msg1.
Currently, PRACH preambles are partitioned into dedicated and non-dedicated preamble space. The parameter numberOfRA-Preambles defines which preambles are used for contention based random access (could be further partitioned into Group A and Group B for different amount of buffer data). The remaining preambles are considered as dedicated preambles for non-contention based random access. Now for low cost MTC, a new parameter e.g. numberOfRA-Preambles-MTC could be introduced to indicate the number of non-dedicated preambles used for low cost MTC UEs, as shown in Figure 1. From legacy UE perspective, “64 - numberOfRA-Preambles” is the dedicated preamble space which is larger than the dedicated preamble space from low cost UE perspective. However, this will not cause backward compatibility problem since assigning of dedicated preambles is totally under the control of eNB. 
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Figure 1: Preamble partitioning for low cost MTC UEs
Proposal 2: If RAN1 concludes it is necessary for the eNB to know the 1 RX antenna restriction before scheduling RAR, special PRACH preambles shall be assigned to low cost MTC UEs, hence eNB can unambiguously distinguish low cost MTC UEs and normal UEs upon the reception of Msg1.
3 Conclusion

In this contribution, we further discussed the low cost MTC capability report during RRC connection establishment. RAN2 is kindly asked to discuss and agree on the following proposals after RAN1 decision on 1 RX antenna awareness before scheduling RAR is made:
Proposal 1: If RAN1 concludes it is not necessary for the eNB to know the 1 RX antenna restriction before scheduling RAR, low cost MTC UEs shall provide its capability in Msg5 (i.e. RRCConnectionSetupComplete message).

Proposal 2: If RAN1 concludes it is necessary for the eNB to know the 1 RX antenna restriction before scheduling RAR, special PRACH preambles shall be assigned to low cost MTC UEs, hence eNB can unambiguously distinguish low cost MTC UEs and normal UEs upon the reception of Msg1.
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