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1. Introduction 
In this contribution, we discuss which DCI formats should be supported for R-PDCCH.

We propose the followings:

- At least, R-PDCCH should support DCI format 2 and 2B for DL and format 0 for UL.

- Among DCI format 2, 2B and 0, we do not identify the need of the RN specific modification except format 0/1A differentiation is as reserved.
2. Discussion

For Rel.8/9, several DCI formats are supported depending on the number of CRS and transmission modes. On the other hand, to support a large number of DCI formats requires more IOT tests. Therefore, to restrict DCI formats is useful. Among several DCI formats, we think minimum set of DCI formats for downlink would be following.

- DCI format 2 for closed-loop spatial multiplexing
This format should be used when R-PDCCH is based on CRS. DCI format 2 as defined for Release 8 can be re-used as it is.
- DCI format 2B for dual layer transmission

This format should be used when R-PDCCH is based on DM-RS. 
DCI format 2 and 2B as defined for Release 8 can be re-used. Possible discussion point is following but it would also work without modifications.
· "Scrambling identity" for DCI format 2B: Not required if the number of MU-MIMO RN is not so large but nice to have it.
· "TPC command for PUCCH" for DCI format 2 and 2B: Not having format 3/3A for R-PDCCH design may require the compensation for the range and value but stationary UE assumption allows to keep this range un-changed from Release 8/9. 
As the above formats support rank 1 transmission and several CRS configurations, they are functionally sufficient and it is not necessary to have format 1, format 1A, format 2A, format 1D and format 1B. The support of these formats in Release 10 or later would be FFS. 
For the uplink, format 0 is the only available option in Release 8/9. Therefore, support of format 0 should be the working assumption until decisions about the support of new DCI formats for UL grants in Release 10 for access link multi-clustered PUSCH are taken. 

The format 1A for UE downlink is supported by the condition that the payload size is aligned with format 0 for UE uplink. On the other hand, for R-PDCCH, there are concerns that DL grant should be located in the first slot in order to have processing time. Then to support format 0 in Release 10 does not automatically imply to support format 1A without extra effort as the R-PDCCH location is likely to be different. We think that the 0/1A bit should still be included as a reserved bit in Release 10, in order to consider it for use in later releases.
3. Conclusion

We propose the followings:

- At least, R-PDCCH should support DCI format 2 and 2B for DL and format 0 for UL.

 - Among DCI format 2, 2B and 0, we do not identify the need of the RN specific modification except format 0/1A differentiation is as reserved.
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Table 1. DCI format 2

	Content
	Comment

	Resource allocation header (resource allocation type 0 / type 1)
	The same with Uu is sufficient.

	Resource block assignment:
	The same with Uu is sufficient.

	TPC command for PUCCH
	The same with Uu is sufficient.

	- Downlink Assignment Index  for TDD only
	The same with Uu is sufficient.

	- HARQ process number
	The same with Uu is sufficient.

	- Transport block to codeword swap flag
	The same with Uu is sufficient.

	In addition, for transport block 1: 

- Modulation and coding scheme

- New data indicator

- Redundancy version
	The same with Uu is sufficient.

	In addition, for transport block 2:

- Modulation and coding scheme

- New data indicator

- Redundancy version
	The same with Uu is sufficient.

	Precoding information
	The same with Uu is sufficient.


Table 2. DCI format 2B

	Content
	Comment

	Resource allocation header (resource allocation type 0 / type 1)
	The same with Uu is sufficient.

	Resource block assignment:
	The same with Uu is sufficient.

	TPC command for PUCCH
	The same with Uu is sufficient. Increasing the range may be useful but not essential.

	- Downlink Assignment Index  for TDD only
	The same with Uu is sufficient.

	- HARQ process number
	The same with Uu is sufficient.

	- Scrambling identity
	The same with Uu is sufficient. Not to have this may be possible but not essential modification.

	In addition, for transport block 1: 

- Modulation and coding scheme

- New data indicator

- Redundancy version
	The same with Uu is sufficient.

	In addition, for transport block 2:

- Modulation and coding scheme

- New data indicator

- Redundancy version
	The same with Uu is sufficient.


Table 3. DCI format 0

	Flag for format0/format1A differentiation
	Not yet clear whether it is required in Release 10 R-PDCCH. Proposal is "reserved" for future use.

	Frequency hopping flag
	The same with Uu is sufficient.

	Resource block assignment and hopping resource allocation
	The same with Uu is sufficient.

	Modulation and coding scheme and redundancy version
	The same with Uu is sufficient.

	New data indicator
	The same with Uu is sufficient.

	TPC command for scheduled PUSCH
	The same with Uu is sufficient. Increasing the range may be useful but not essential.

	Cyclic shift for DM RS
	The same with Uu is sufficient.

	UL index
	The same with Uu is sufficient.

	Downlink Assignment Index (DAI)
	The same with Uu is sufficient.

	CQI request
	The same with Uu is sufficient.
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