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1. Background
This document contains the notes from the offline discussion on PDCCH contents. Fields colored in green was discussed and agreed as a basis for further design, uncolored fields were mentioned without conclusion on their presence/absence.. 
2. Size A – Uplink Scheduling Grant

The uplink scheduling grant consists of the following bit fields

	Field
	Bits
	Comment

	Format
	0-1
	Indicates UL or DL information. FFS if implicitly indicated.

	RB assignment
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	Indicates the resource blocks the UE shall transmit upon.

	CRC 
	16-20
	MAC ID implicitly encoded in the CRC. The MAC ID is 16 bits.

	Transport format
	4-7
	· Approach 1: signal MCS, compute transport block size from resource block assignment

· Approach 2: signal transport block size index and modulation scheme, compute code rate and actual transport block size from resource block  assignment (similar to HSDPA)

	Retransmission sequence number (RSN)
	1-3
	· Approach 1: RSN (2bits) doubles as new data indicator (=0 indicates new data, >0 indicates retransmission) and redundancy version.

· Approach 2: Separate retransmission indicator (1 bit) and possibly complemented by a redundancy version (2 bits)

	TPC
	Tentative range: 2-4
	Power control of PUSCH

	Cyclic shift for DMRS
	0 or 3
	The cyclic shift to used for generation of the demodulation reference signal (needed at least in case of spatial multiplexing). FFS if the field is always present or semi-static configuration is used to indicate presence/absence of this field. 

	UL index (TDD)
	
	Used to indicate which uplink subframe(s) the grant is valid for. Necessary for TDD. The size may depend on the UL/DL allocation.

	Frequency hopping information
	
	FFS whether this information is needed or not.

· Approach 1: design a semi-statically assigned hopping sequence. Single flag indicates whether the UE shall hop or not
· Approach 2: design a semi-statically assigned hopping sequence. Hopping/not hopping depends on which RBs the UE was assigned ( no signaling needed

· Approach 3: include information in the grant to control the RB assignment in the second slot

· …

	Duration
	
	Whether this field is needed or not depends on RAN2 scheduling decisions. 

	Tx antenna selection
	0 or 1
	Antenna selection either explicitly signaled to the UE or derived from other information, (e.g. Tdoc ). Needed for (half and full duplex) FDD only. This bit is present only in case of the UE and eNodeB supporting antenna switching.


3. Size B – Downlink Scheduling Assignment

Two possibilities for support of MIMO could be considered:

· Use a single size, size B, for both MIMO and non-MIMO assignments

· Use different sizes, size B for non-MIMO and size C for MIMO assignements

The downlink scheduling assignment consists of the fields listed below.
	Field
	Bits
	Comment

	General
	RB assignment
	?
	Number of bits depends on the resource indication scheme selected (if necessary, includes any explicit info to handle distributed transmission)

	
	CRC 
	16-20
	MAC ID implicitly encoded in the CRC. The MAC ID is 16 bits.

	
	TPC
	2-4
	Power control of PUCCH

	First transport block
	Transport format
	4-7
	· Approach 1: signal MCS, compute transport block size from resource block assignment

· Approach 2: signal transport block size index and modulation scheme, compute code rate and actual transport block size from resource block  assignment (similar to HSDPA)

	
	Hybrid ARQ process number
	3-4 (FDD)
max 4 (TDD)
	Depends on the number of HARQ processes used, TDD may need a larger/smaller number than FDD for certain allocations ( different PDCCH sizes for FDD and TDD

	
	Retransmission sequence number (RSN)
	2-3
	· Approach 1: RSN (2bits) doubles as new data indicator (=0 indicates new data, >0 indicates retransmission) and redundancy version.

· Approach 2: Separate new data indicator (1 bit) and redundancy version (2 bits)

	Information needed for spatial multiplexing SU-MIMO support

Information needed for MU-MIMO is FFS

	Second transport block (MIMO support)
	Number of layers
	0-2
	1, 2, 3 or 4 layers (4 Tx eNodeB) or 1, 2 layers (2 Tx eNodeB)
The need depends on the rank adaptation scheme adopted. 

	
	Transport format
	3-7
	· Approach 1: signal MCS, compute transport block size from resource block assignment

· Approach 2: signal transport block size index and modulation scheme, compute code rate and actual transport block size from resource block  assignment (similar to HSDPA)

· Approach 3: obtained relative to the transport format for the first code word

	
	Hybrid ARQ process number
	0 - 4 (FDD)

0 or max 5 (TDD)
	According to minutes from RAN1#47bis, there is full flexibility in mapping between HARQ process and codewords. The understanding of “full flexibility” was different between companies.  To be considered if the process number could be derived from first transport block e.g. as in Rel-7.

	
	Retransmission sequence number (RSN)
	0-3
	· Approach 1: RSN (2bits) doubles as new data indicator (=0 indicates new data, >0 indicates retransmission) and redundancy version.

· Approach 2: Separate new data indicator (1 bit) and redundancy version (2 bits)

	
	Precoding information
	?
	Contents unclear – need further discussions. 

	
	
	
	


Note: The size of some fields may depend on the number of eNodeB antennas.

Note: FFS whether a single payload size (size B) is used for rank 1 and rank >1 or if two separate payload sizes (size B and size C) are used.

Note: The information needed for MU-MIMO is FFS. SU-MIMO fields may be reused.
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