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Introduction
Following agreements have been obtained in RAN1#82 meeting,
Agreements:
· Reduced transmission schemes corresponding to TM support for LC UEs and UEs operating CE
· Do not support TM5 
· Do not support TM10
· Support TM1 and TM2 for CRS based demod
· Support TM9
· Do not support TM7
· FFS: support of other TMs
· FFS: Any modification is needed for existing TMs
· FFS: To create new TM(s)
· FFS: how to handle MBSFN subframes

It would be more reasonable to discuss which transmission scheme is supported first and transmission mode is outcome of transmission scheme discussion. So in the following, we first discuss transmission scheme and show our view on transmission mode accordingly. 
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Downlink transmission scheme
Downlink transmission scheme has been discussed a lot from Rel.8 and mainly categorized into two types: open-loop and closed-loop. Based on the difference of supported reference signals, there could be four types. Following is the summary of the different schemes,
Table 1 Comparison of different transmission schemes
	
	Open-loop
	Closed-loop

	
	CRS based 
	DMRS based 
	CRS based 
	DMRS based

	Feedback of precoder from UE
	No
	No
	Yes

	Yes

	CSI measurement
	No
	No
	From CRS
	From CRS and/or CSI-RS

	Indication of precoder in DCI
	No
	No
	Yes

	No

	Indication of antenna port(s) and scrambling identity
	No 
	No
	No

	Yes




Above distinguished reference signal between CRS and DMRS but combination of CRS + DMRS is also possible. Such combination is more like enhanced CRS but with more REs, which is useful to enhance channel estimation performance. 
Based on comparison in above table, we can analyse transmission scheme for MTC. In [1][2], we mentioned UE with different repetition level would have different behaviour so it is feasible to analyse supported transmission scheme for no/small repetition and large repetition separately. Following shows some properties of no/small repetition and large repetition  
Table 2 Some properties of no/small repetition and large repetition
	
	No/small repetition 
	Large repetition

	Feedback of precoder from UE
	Feasible 
	Not feasible from L1; FFS from RRC

	CSI measurement 
	From CRS or CSI-RS
	Seeing RSRP/RSRQ situation[3], it would be difficult.

	Indication of precoder, antenna port(s) and/or scrambling identity  in DCI
	It is OK if needed
	To minimize DCI size is important. The gain to have it is justified or not is unclear.



From table 2, for large repetition case, it is difficult to support closed-loop transmission scheme whatever based on CRS or based on DMRS. In other words, only open-loop based transmission scheme is supported. Then the remained issue is CRS, DMRS or CRS+DMRS is used to support open-loop based transmission scheme. CRS+DMRS would improve the channel estimation and reduce the repetition times but it needs some quasi co-location assumption. DMRS based one is useful if MBSFN subframe can be used for Rel.13 MTC. CRS based one has merit of less overhead. Each one has pros and cons. Seeing the situation, one possibility is which RS is used is configured. Another possibility is only to support CRS based open-loop transmission like TM1 and TM2 for simplicity. MBSFN subframe may not be used for MTC in that case.
Proposal 1:  Only open-loop transmission scheme is supported for large repetition UE. FFS which reference signal is used for that scheme. 

For no/small repetition case, as DCI size is not a concern and UE could report precoder, CRS, DMRS or CRS + DMRS based closed-loop transmission scheme could be supported without problem at least from DCI size and CSI feedback perspective. Open-loop based transmission scheme has some merits like robustness so it could be supported as well.
Proposal 2:  Open-loop and closed-loop based transmission schemes are supported for no/small repetition UE.

Transmission mode 
Seeing some quite different features for MTC [1], we think new transmission mode with new DCI format should be supported. It is not so clear how legacy transmission mode for example TM1, TM2 and TM9 (potentially with legacy DCI format) agreed in last meeting is supported for MTC UEs. Note our understanding on transmission mode is it consists of DCI format, search space and transmission scheme which are specified in 36.213.
Proposal 3: RAN1 should discuss transmission scheme first and additionally clarify how legacy TM1, TM2 and TM9 are supported for MTC UEs
Conclusion
In this contribution, we discussed downlink transmission scheme for MTC. Our proposals are 
Proposal 1:  Only open-loop transmission scheme is supported for large repetition UE. FFS which reference signal is used for that scheme. 
Proposal 2:  Open-loop and closed-loop based transmission schemes are supported for no/small repetition UE.
Proposal 3: RAN1 should discuss transmission scheme first and additionally clarify how legacy TM1, TM2 and TM9 are supported for MTC UEs
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