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1 Introduction
After RAN1#76, email discussion on MTC scheduling options was held.  Options for the scheduling for low cost MTC are identified. As written in [1], our preference is following option C1/U1.
- Option C1: PDSCH within the entire bandwidth scheduled by PDCCH in the same sub-frame
- Option U1: PDSCH within the entire bandwidth scheduled by (e)PDCCH in the same subframe
This document has some more discussion on above option C1/U1.
2 Discussion
As discussed in [1], our preference is option C1/U1. Brief summary of comparison points were following.
- Spectrum efficiency is best in option C1/U1.
It does not require additional PDCCH/PDSCH and full flexibility is obtained on the resource allocation.
- UE complexity gain on base band HW size reduction is the smallest in C1/U1.
Full bandwidth buffering is required but the reduction in time domain is possible depending on PDCCH decoding time. Note that after certain chip size reduction, LSI size is dimensioned by I/O block size than actual functional block size like memory and processing block. Therefore, simply to discuss HW size only does not directly translate the cost.
- UE complexity gain including SW modification and test cost is best in C1/U1. 
This is also related to time to the market. The software development part is more complex in recent system and decides the schedule to the market. The shorter development cycle can utilize LSI improvement cost reduction.
- UE power consumption is best in C1/U1.
DRX gain can be maximized in C1/U1 as on period can be minimized in C1/U1.
- eNB complexity is best in C1/U1. 
The scheduler is one of the most complex parts of eNB. This part of the modification is minimized in C1/U1. Even UE cost is lower, category 0 is not backward compatible. In order to obtain mobile service as much as possible, to be supported by larger number of eNBs are important and it requires lower eNB complexity.
- eNB scheduling flexibly is best in C1/U1.

- Specification impact is best in C1/U1.
C1/U1 has sub option to reduce the number of PDCCH blind decoding trials. In our view, the complexity reduction gain of the reduction of PDCCH blind decoding is limited but the spectrum efficiency is decreased. 

Another complexity aspect with respect to the scheduling options is the relation between the PDSCH buffering requirements and the PDCCH decoding latency as a function of channel estimation for PDCCH. This was mainly discussed in the option C1/U1 but is common to all options. In order to have sufficient PDCCH decoding performance, our understanding is some implementations require using CRS on 4th OFDM symbol. Therefore, until the reception of the 4th OFDM symbol, PDCCH decoding cannot be started. By using higher clock frequency with advanced LSI technology, actual PDCCH decoding time can be reduced but the time to wait for the 4th OFDM symbol cannot be reduced. Waiting for the 4th OFDM would become even more unattarctive with more mature LSI technology like 10 years from now. One possibility in order not having to wait for the 4th OFDM symbol is to add some more reference signal in the earlier part of the subframe. But the design of such reference signals needs to avoid backward compatibility issues and should target a minimized resource usage in order not to decrease the spectral efficiency.

[image: image1.emf]T

w

o

 

a

n

t

e

n

n

a

 

p

o

r

t

s

0



l

0

R

0

R

0

R

0

R

6



l 0



l

0

R

0

R

0

R

0

R

6



l


Figure 1: CRS position in a subframe in case of two CRS ports
3 Conclusion

In this document, we summarized the merit of C1/U1. In order to reduce the buffering, we discussed the possibility to add some more reference symbol.
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