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1 Introduction

About the DCI formats supported on EPDCCH, there are agreements as below:
· At least DCI formats 0, 1A, 4 and 2C can be present on EPDCCH

· Working assumption: All other USS DCI formats can also be present on EPDCCH and therefore all DL TMs can be supported by EPDCCH

· Consider at RAN1#70bis whether some formats cannot be present. 

Companies that have concerns on supporting specific DCI formats on EPDCCH should provide details of the reasons why at RAN1#70bis. 

In this contribution, we are trying to give our analysis and view on supporting all other USS DCI formats..
2 Discussion
2.1 Transmission Modes supported on EPDCCH
Like legacy PDCCH, DMRS based EPDCCH should support PDSCH downlink assignment and PUSCH uplink grant. For supporting uplink grant, as agreed in last meeting, DCI format 0 and 4 should be supported on EPDCCH. 
For the PDSCH downlink transmission, there are 10 modes defined until now. Detailed DCI formats and related Transmission Modes are as below table:

	Transmission Mode
	DCI format

	1,2,7
	1

	3
	2A

	4
	2

	5
	1D

	6
	1B

	8
	2B

	9
	2C

	10
	2C


Given that the application scenario of EPDCCH, there should be no reasons to disable or limit any transmission mode. Therefore, corresponding DCI format to these TMs should be supported as well. Please Note all DCI formats here only means being within USS. 
We also note that most transmission modes, except mode 8, 9 and 10, are based on CRS, which would cause implement complexity given that EPDCCH is based on DMRS. However, EPDCCH is not designed only for PDSCH scheduling based on DMRS, otherwise that would severely constrain application scenarios of EPDCCH and contradict initial expectation on EPDCCH.
Proposal 1: All downlink transmission modes and corresponding DCI formats should be supported on EPDCCH.  
2.2 DCI format 3/3A and format 1C
DCI format 1C is used in PDSCH assignment for system information, paging and random access grant with SI-RNTI,P-RNTI and RA-RNTI CRC scrambled respectively. Another scenario of 1C is MCCH change notification, where DCI 1C carries not downlink assignment but an indication of MCCH change.
DCI format 1C targets to a group of UEs and it is only carried in CSS while EPDCCH CSS would not be implemented in R11. So from this point, currently it is not necessary to support DCI 1C on EPDCCH. Surely, this does not preclude possibility to support it in future release of EPDCCH.
Then there is similar consideration for DCI format 3/3A which are used for group of UE in power control of PUSCH and PUCCH respectively. They also only exist in CSS and correspondingly we should still rely on legacy PDCCH CSS to detect. Moreover, consideration on supporting 3/3A in future EPDCCH should be necessary with future discussion on CSS EPDCCH.

Proposal 2: DCI 3/3A and 1C should not be supported on EPDCCH in R11. 
3 Conclusion

In this contribution, we analyzed which DCI formats should be supported on EPDCCH. Our suggestions are as below:
Proposal 1: All downlink transmission modes and corresponding DCI formats should be supported on EPDCCH. Proposal 2: DCI 3/3A and 1C should not be supported on EPDCCH in R11. 
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