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1. Introduction
The following agreements on low cost MTC UE were reached in RAN1#76bis.
Agreement:
· For broadcast traffic, there is no explicit restriction on the resource allocation size for MTC UEs

· There is no change of the current mapping defined for existing UE categories between MCS indices and TBS lookup indices (I_MCS) for MTC UEs

· For unicast traffic, there is implicit restriction on the resource allocation size due to the max TBS limitation (1000 bits) under explicit MCS indices (e.g., the MCS indices mapped to explicit TBS lookup indices) for Cat 0 UEs

· For implicit MCS indices (e.g., 29/30/31 in the current MCS table), there is no restriction on the resource allocation size

· Note: 

· There is no cost saving gains of imposing an explicit restriction for unicast since there is no explicit restriction for broadcast traffic

· As brought up by some companies, an explicit restriction for unicast may be forward compatible considering possible narrow band related design for low cost UEs 
The remaining issues on low complexity MTC UEs are listed as below.
Conclusion:

· FFS until RAN1 #77 focusing on at least the following issues:

· Whether or not there is any need/benefits to change PDCCH search space and DCI sizes

· Impact, if any, on ACK/NAK resource allocation

· Whether or not Cat. 0 UEs can be served by eNBs without knowledge of Cat. 0 UEs, and if so, any issues

· Whether or not simultaneous unicast and broadcast is allowed (depending on whether or not there is a decision in RAN2 or not)

· Transmission mode(s) supported by Cat. 0 UEs

· Whether or not EPDCCH is supported

· Whether or not SPS is supported

· Issues, if any, on coverage for TDD with Cat. 0 UEs

· Details of Category 0 to be incorporated into 36.306

In this contribution, we discuss the above remaining open issues on low complexity MTC UEs.    
2. Discussion
· Whether or not there is any need/benefits to change PDCCH search space and DCI sizes
There are no need/benefits to change PDCCH search space and DCI sizes since there is no PRB restriction for low complexity MTC UEs.
· Impact, if any, on ACK/NAK resource allocation.
No impact on ACK/NACK resource allocation is expected as cross-subframe scheduling will not be introduced in Rel-12 for low complexity MTC UEs.
· Whether or not Cat. 0 UEs can be served by eNBs without knowledge of Cat. 0 UEs, and if so, any issues.
RAN 2 has already reached the agreement that “A low cost MTC UE may access a cell only if SIB1 indicates that access of low cost MTC UEs is allowed”. In addition, it is important to allow the operators to choose whether to support cat. 0 UEs in a legacy cell considering the potential degradation in spectral efficiency. 

Therefore, it is proposed to follow RAN2’s agreement that a low cost MTC UE may access a cell only if SIB1 indicates that access of low cost MTC UEs is allowed.
· Whether or not simultaneous unicast and broadcast is allowed (depending on whether or not there is a decision in RAN2 or not)
Since there is no explicit PRB restriction for MTC UEs, there is no obstacle for simultaneous unicast and broadcast for MTC UEs.
It is suggested that RAN2 revisit this issue and make the final decision.
· Transmission mode(s) supported by Cat. 0 UEs
It is proposed that low complexity MTC UEs support TM1-TM9. The detailed analysis can be found in our companion contribution [1].
· Whether or not EPDCCH is supported
Support of ePDCCH is beneficial in order to boost the control channel capability and support massive number of MTC UEs. So, ePDCCH should be supported as an optional feature as Rel.11 UEs.
· Whether or not SPS is supported
SPS may be used for some periodic traffic such as periodic measurements report in smart grid. Therefore, SPS should be supported for low complexity MTC UEs as legacy UEs.
· Issues, if any, on coverage for TDD with Cat. 0 UEs
For TDD, PDCCH becomes the limiting channels with 4dB downlink coverage degradation [2]. The minimal MCL for TDD is reduced from 146.7dB to 142.9dB if 1 Rx antenna is introduced. However, it is noted that the MCL is still larger than GSM/EGPRS (139.4dB) and FDD (140.7dB). Our understanding about the motivation of the coverage analysis for low cost MTC UE is to ensure that the coverage is not worse than GSM/EGPRS assuming deployment in the same spectrum bands so that GSM/GPRS spectrum can be refarmed for LTE. In that sense, no additional coverage improvement is needed for low cost MTC UEs for TDD as well. 

3. Conclusion

In this contribution, we discuss the remaining open issues on low complexity MTC UEs and give our opinions in section 2.
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