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1 Introduction

This tdoc evaluates and gives input for the non-HD-FDD remaining low complexity category 0 UE’s details which were captured by the chair at RAN1#76bis. The following remaining details were captured in the chairman’s minutes [2] as:

· 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
RAN1 should attempt to close all these remaining details by end of RAN1 #77.
2 Input for remain details

This section provides input for the remaining low complexity UE details.
2.1 Whether or not there is any need/benefits to change PDCCH search space and DCI sizes
Given RAN1’s recent decision in RAN1#76bis to not limit PRBs for CAT 0 UEs,  Sierra’s analysis does not show a significant cost benefit in changing the PDCCH search space or the DCI sizes thus recommends not changing the PDCCH search space or DCI sizes for CAT 0 UE’s
Proposal- For category 0 UEs, the PDCCH search space and DCI size are the same as category 1 UEs
2.2 Impact, if any, on ACK/NAK resource allocation
Sierra’s analysis does not show any significant impact on ACK/NAK resource allocation for CAT 0 UEs thus recommends not to change the ACK/NAK resource allocation for CAT 0 UE’s.
Proposal- For category 0 UEs, the ACK/NAK resource allocation is the same as category 1 UEs

2.3 Whether or not Cat 0 UEs can be served by eNBs without knowledge of Cat. 0 UEs, and if so, any issues
Sierra’s analysis shows that although there is some benefit (e.g. capacity) for eNBs to know if UE is a CAT 0 UE, Sierra doesn’t recommended making standard changes to support this for the following reasons:

· The solution for RAR messages will likely require PRACH partitioning which will reduce capacity as well. 
· The solution for paging messages will likely require core network changes which are beyond the scope of the WID 
· Since the network is uplink limited and the effect should be localized to only CAT 0 UEs which are almost out of coverage, thus the loss of capacity should be minimal. 

· Fewer network changes will minimize network deployment costs and reduce time to market for CAT 0 UEs.
· This is also in alignment with the RAN2#85bis [4] working assumption – “The UE does not indicate its low complexity capability in Msg1, Msg3 or Msg5. It is only part of the normal UE capabilities.”
Proposal- The eNB will learn of category 0 UE’s capabilities using the same UE capability mechanisms as category 1 UEs.
2.4 Whether or not simultaneous unicast and broadcast is allowed (depending on whether or not there is a decision in RAN2 or not)
RAN2 agreed at RAN2#85 [5]: “If the UE is not able to receive multiple Transport Blocks within a subframe due to max TBS and/or bandwidth limitation, it’s up to UE implementation which TB to prioritize.” 

Proposal – Simultaneous unicast and broadcast messages are allowed by RAN2 and no further standardization is required in RAN1.
2.5 Transmission mode(s) supported by Cat. 0 UEs
Sierra has not found a significant cost reduction to support the removal of any of the MIMO transmission modes that a CAT 1 UE supports. 
Proposal- Category 0 UEs should support the same transmission modes as CAT 1 UEs.
2.6 Whether or not EPDCCH is supported
Much like MBMS support, Sierra believes a CAT 0 UE may optionally support ePDCCH if the UE vendor is so inclined.

Proposal - For category 0 UEs, the support of ePDCCH is optional as is the same for category 1 UEs.  However, if ePDCCH is supported by the CAT 0 UE, the eNB will have to adhere to the CAT 0’s 1000bit TBS limit. 
2.7 Whether or not SPS is supported
CAT 0 should be capable of supporting VoIP in an efficient manner since some M2M applications require voice capabilities thus Sierra does not see any advantage (e.g. cost savings) in changing SPS support for CAT 0 UEs. 

Proposal- For category 0 UEs, the support of SPS is the same as category 1 UEs.
2.8 Issues, if any, on coverage for TDD with Cat. 0 UEs
Given the MCL evaluation in [3], the loss of receive diversity may reduce the coverage of a TDD CAT 0 UE compared, for example, to a TDD CAT 1 UE.  However, Sierra feels that the loss of coverage should be minimal and doesn’t warrant additional standard changes to compensate for this loss of coverage.
Proposal - No standard changes are required to improve coverage for CAT 0 TDD UEs.

3 Conclusions
Proposal- For category 0 UEs, the PDCCH search space and DCI size are the same as category 1 UEs

Proposal- For category 0 UEs, the ACK/NAK resource allocation is the same as category 1 UEs
Proposal- The eNB will learn of category 0 UE’s capabilities using the same UE capability mechanisms as category 1 UEs. 
Proposal – Simultaneous unicast and broadcast messages are allowed by RAN2 and no further standardization is required in RAN1
Proposal- Category 0 UEs should support the same transmission modes as CAT 1 UEs.
Proposal - For category 0 UEs, the support of ePDCCH is optional as is the same for category 1 UEs.  However, if ePDCCH is supported by the CAT 0 UE, the eNB will have to adhere to the CAT 0’s 1000bit TBS limit. 
Proposal- For category 0 UEs, the support of SPS is the same as category 1 UEs.
Proposal - No standard changes are required to improve coverage for CAT 0 TDD UEs.
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