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1
Introduction
In this contribution, we present our views on the remaining details of UE category type. In particular, we address the following issues:
1. Whether or not simultaneous unicast and broadcast is allowed 
2. Transmission mode(s) supported by Cat. 0 UEs
3. Whether or not there is any need/benefits to change PDCCH search space and DCI sizes
4. Whether or not SPS is supported
5. Whether or not to support of MBMS

6. Whether or not support EPDCCH

7. Details of Category 0 to be incorporated into 36.306
2
Simultaneous Broadcast and Unicast
In RAN1 #76 meeting, the following was agreed on TBS for PDSCH of the low complexity MTC UEs at least not in coverage enhancement:

· The maximum TBS shall be 1000 bits for unicast transmission on PDSCH.
· The maximum TBS shall be 2216 bits for data types referenced by SI-RNTI, P-RNTI, and RA-RNTI.

The requirement for low cost MTC peak data rate is based on 1000-bit maximum transport block size. Based on this requirement, design proposals have been agreed to reduce the implementation complexity reducing peak data rate.
The new requirement of supporting up to 2216 bit of transport block size for broadcast is based on the feedback from RAN2 that it is preferred to have the flexibility to maintain the current maximum transport block size for SIB. 

The possible drawback of not supporting simultaneous reception of unicast and broadcast is the potential increase of latency, but since MTC UE is delay tolerant, this does not apply.  Furthermore, broadcast transmission, intended here as SIB/paging/RAR transmission, is only very infrequent: 

•
SIB1 is transmitted once per 20 ms, which schedules other SIBs. A UE does not need to monitor SIBs all the time.  
•
MTC monitors paging at their paging cycle, which can be 1-2 seconds to save energy.
•
RAR happens when the UE perform contention based access and some non-contention events. For contention based RACH, this broadcast transmission has no impact on unicast. The likelihood of non-contention based RACH for low cost MTC is very small, and one can argue there is no need to support unicast from the time between RACH and RAR for low cost MTC. 
It is possible to allow more flexibility from eNB side by assigning UE for unicast during the above mentioned broadcast. The UE should minimize the lost unicast subframes by choosing to monitor broadcast in the minimum number of subframes required to ensure maintaining up to date SI. For example, when the UE acquired SIB within 640 ms, or UE has not received paging indication on SI change, UE can simply drop SIB. Or if UE decides to drop unicast to read SIB, that can still be recovered by retransmission. As we can see not allowing simultaneous broadcast and unicast processing for low cost MTC still provides plenty of opportunities for unicast transmissions. 

Given the goal of the WID is low cost MTC, awe don’t see a reason to mandate MTC to support unicast and broadcast simultaneously. With these considerations in mind, we propose keeping the original design of 1000 bit of maximum transport block size for unicast and do not support simultaneous unicast and broadcast reception. 
Proposal 1:

· Simultaneous reception of broadcast messages and unicast data should not be supported for low cost MTC
3
Supported TM 
Since the MTC device has only one antenna, the extent of the TM supports needs to be clarified. For MTC, there are following two options:

· Option 1: Support only TM1 and TM2 for MTC.  Only DCI format 1A and 1 need to be supported for DL assignment. 
· Option 2: Support other TM with single layer transmission. Single layer beam forming may have some coverage benefit at the additional cost of feedback and processing complexity. Considering that only single layer transmission is possible to MTC UE then there is an implicit reduction of required DCI formats with a consequent reduction of additional UE complexity. Finally this requires no modification in the standard.
Based on the above considerations we propose the following:
Proposal 2:
· Low cost MTC UE should support reduced set of TM, details FFS.
4
Modification to the PDCCH search space

During previous RAN1 meeting the issue of reducing the PDCCH search space and DCI size has been raised to further reduce complexity for a Low-Cost MTC UE. Although some simplification of PDCCH search space is desired, e.g. reducing blind decoding candidate, reduced set of DCI formats, etc., there is no sufficient time to address these issues for Rel 12. 

Based on the above observations we propose:

Proposal 3:
· Low cost MTC UE should support only the PDCCH DCI formats from the supported TMs. 
5
Persistent scheduling

Since many of the MTC UE application scenarios are related to meter applications with regular packet size and transmission periodicity.  It is possible to exploit this traffic feature to enable persistent scheduling of Low-Cost UE.

· Network configures persistent scheduling for both DL and UL transmissions

Persistent scheduling represents an efficient way to optimize power consumption for MTC UE.

Proposal 4:
· MTC UE should support semi-persistent scheduling.
6

Support of MBMS

There are many issues raised in offline discussion regarding the support of MBMS. In order to reduce the MTC UE complexity, MBMS should not be supported for Low-Cost UE. 

Proposal 5:
· MTC UE should not support MBMS. 
8

Support of EPDCCH


We propose not to support EPDCCH for Low-Cost in Rel-12 to reduce the cost.
Proposal 6:
·  EPDCCH is not supported for low cost MTC UE in Rel-12

9
Conclusion

In this contribution, we presented our view on the remaining issues for UE category/type.  

We make the following proposals:

Proposal 1:

· Simultaneous reception of broadcast messages and unicast data should not be supported. 

Proposal 2:
· Low cost MTC UE should support reduced set of TM, details FFS.
Proposal 3:
· Low cost MTC UE should support only the PDCCH DCI formats from the supported TMs. 

Proposal 4:
· MTC UE should support semi-persistent scheduling.
Proposal 5:
· MTC UE should not support MBMS and can instead support a group cast with maximum TB size of 1000 bit. 

Proposal 6:
·  EPDCCH is not supported for low cost MTC UE in Rel-12
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