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1 Introduction
Some agreements are reached in the last meeting, but there are still some issues left open,
· 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

This contribution presents our views on some of the issues above. The details of category 0 for TS 36.306 are discussed, including the maximum TBS for MBMS. A corresponding draft LS is contained in contribution [1].
2 Discussion of open issues
It is seen that a lot of recent decisions have been made that make category 0 UEs more and more like category 1 UEs (referenced as the baseline for comparison) for ease of network operation.  It may be better to take this into account when discussing the following issues, and continue to make category 0 UEs operate like category 1 UEs as much as possible. 
· Whether or not there is any need/benefits to change PDCCH search space and DCI sizes
For category 0 UEs with the reduced maximum bandwidth or number of RPBs that could be scheduled, compact DCI can be used to improve the spectral efficiency and enhance the coverage. However, according to the chairman notes [2], 

· For broadcast traffic, there is no explicit restriction on the resource allocation size 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

There is no need/benefit to change the DCI sizes any more. 
Reducing number of PDCCH search space for category 0 UEs may benefit power consumption. However, the network has to operate differently for scheduling category 0 from other categories UEs, which would increase the operation complexity and result in specification impacts.
Proposal 1:  There is no need to change PDCCH search space and DCI sizes.
· Impact, if any, on ACK/NAK resource allocation
It was agreed in the last meeting that for category 0 UEs, the scheduling and HARQ timing for PDSCH and PUSCH are the same as category 1 UEs but FFS for the case of HD-FDD. 
It is analyzed and proposed in [3] that keeping the dynamic UL-DL allocation and the same number of HARQ process with the current scheduling and HARQ timing for PDSCH and PUSCH for HD-FDD MTC. 

Hence, the ACK/NAK resource allocation will not be affected. 
Proposal 2:  There is no impact on ACK/NAK resource allocation.  
· Whether or not simultaneous unicast and broadcast is allowed (depending on whether or not there is a decision in RAN2 or not)
It was agreed in RAN2#85 that “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.” However, this agreement may be revisited due to the RAN1 agreement on no restriction on the maximum number of PRBs allocated for category 0 UEs in the last RAN1 meeting.

The maximum TBS restriction of 1000 bits for unicast and 2216 bits for data types referenced by SI-RNTI, P-RNTI, and RA-RNTI could support simultaneous reception of SI and dedicated data for MTC UEs in RRC connected mode. However, in RRC idle mode, simultaneous reception of SI and paging would require UEs have capability to handle two TBs with the maximum 2216 bits for each, but the soft buffer size would not increase relatively to the requirement in RRC connected mode, so cost/complexity increase is not expected. 
Proposal 3: Category 0 UEs keep the same requirements as defined in section 8 in TS 36.302 regarding the parallel transmission.
· Whether or not EPDCCH is supported
Supporting EPDCCH can get benefits in three aspects at least:  control channel capacity increase, beam forming gains and heterogeneous network control channel interference reduction. 
The benefits will be more important if the low cost MTC UEs were introduced into the system. For example, if the system supports a mass of the low cost MTC UEs, the problem of control channel capacity will be more severe. 
In the current specification, normal UEs can support EPDCCH optionally. For ease of network operation and less specification impacts, category 0 UEs can operate like other category UEs and also support EPDCCH optionally.

We may consider whether the UEs of all categories should support EPDCCH mandatorily to increase the control channel capacity in the future. This is very important for forward consideration that the features of narrow band and coverage enhancement may be supported for low cost MTC UEs in Rel-13. 
Proposal 4:  EPDCCH is supported. 
· Whether or not SPS is supported
SPS is used to reduce the control channel overhead for the applications with the periodicity property like VoIP or video stream. For category 0 UEs with the periodic applications, SPS can also be supported by like other category UEs. 
Proposal 5: SPS is supported. 
3 Discussion of details for category 0 in TS 36.306
1) Total number of soft channel bits

With the maximum TBS of 1000 bits for a DL-SCH transport block received within a TTI and assuming 8 HARQ processes for category 0 UEs, the total number of soft channel bits comes up to 25344 [4].

2) The maximum TBS for MBMS
RAN1 and RAN2 are finalizing the maximum TBS for a MCH transport block received within a TTI for MBMS capable category 0 UEs. There are three possibilities: 
· 2216 bits, which will not increase the turbo decoding complexity; 
· 10296 bits, which is the same as category 1, but would increase the cost of category 0 UEs that support it;
· 3112 bits, which is closest to 2216 and the smallest TBS that can be supported in 110 PRBs.
The 3112 is suggested in the draft LS [1] for LC-MTC with brackets. Note that the number and texts in brackets in the draft LS should be resolved during RAN1#77 meeting.
Proposal 6: The maximum TBS for MBMS is 3112 bits.
4 Conclusions

This contribution discusses the open issues left in last meeting, which leads to the following proposals:
Proposal 1:  There is no need to change PDCCH search space and DCI sizes.
Proposal 2:  There is no impact on ACK/NAK resource allocation.  
Proposal 3: Category 0 UEs keep the same requirements as defined in section 8 in TS 36.302 regarding the parallel transmission.

Proposal 4:  EPDCCH is supported. 
Proposal 5: SPS is supported. 
Proposal 6: The maximum TBS for MBMS is 3112 bits.
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