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1
Introduction
In the current E-UTRA specification, 6 different DCI formats are defined. 

1. Format 0: UL-SCH assignments

2. Format 1: DL-SCH assignment for SIMO

3. Format 1A: compact DL-SCH format

4. Format 2: DL-SCH assignment for MIMO

5. Format 3: Group TPC with 2-bit adjustments

6. Format 3A: Group TPC with single-bit adjustments.
For SDMA operations, a new format for PDCCH is proposed here.

2
Proposed New Format
DCI format 1 is the compact DL-SCH format, and Format 2 is for SU-MIMO. For DL MU-MIMO, we propose a simple modification of Format 1 to accommodate its support. The table below captures the fields required in the PDCCH – we can call this Format 1B
	Distributed transmission flag
	1
	Indicates whether distributed transmission is used or not

	Resource allocation header
	1
	Indicates resource allocation type 0 or 1

	RB allocation
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	Bit-map with allocation for type 0, set indication and bitmap therein for type 1. P is the RBG set size defined in 36.213.

	MCS
	5
	

	Hybrid ARQ process number
	3
	3 for FDD, max 4 for TDD

	Retransmission sequence number (RSN)
	3
	NDI (1bit) and RV (2bits)

	TPC
	2
	Power control of PUCCH

	RNTI / CRC
	16
	16 bit RNTI implicitly encoded in CRC

	PMI of served user
	3-4
	PMI of UE targeted for this DL assignment

	PMI of Interfering user(s)
	3-12
	PMI of interfering UEs. The size of this field depends on the number of antenna ports at the eNB transmitter


3
Discussion
In MU-MIMO mode, this format can be effectively used for sending the PDCCH to each user being simultaneously served in an SDMA manner. For the two antenna case, the PMI indicates the PMI of the served user, while the interfering user PMI is explicitly indicated for the MMSE receiver to utilize the information for optimal information cancellation. Only three bits per PMI are needed in this case.

For the 4 tx antenna case, it is possible to list all the PMIs, but this adds 12 additional bits. Methods to reduce this extra overhead should be investigated.
Note that since a UE is configured in MU-MIMO semi-statically, it will monitor the following default PDCCH formats:

· PDCCH format 0 for UL grants

· PDCCH format 1B for DL assignments
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