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1. Introduction
At RAN1 #58, there was significant progress for the enhanced downlink transmission as captured in the way forward [1]. The present paper considers downlink control signaling in light of the agreements in [1], where we here propose to introduce a new DCI format based on the DCI format 2A as well as propose the association between the new DCI format and transmission mode 8. Details of the proposals are captured in the companion draft CRs [2] and [3]. 
2. DCI format for dual layer transmission
For dual layer beam forming, two orthogonal UE specific demodulation reference signals are defined and in the subsequent paper, the assumptions are that they are transmitted on the antenna ports 7 and 8, respectively
 as proposed in [2]. In the case of rank-1 transmission, it has been agreed to support dynamic indication of these antenna ports. Furthermore, in the way forward [1] it is mentioned that DCI format 2A could be taken as a starting point.
There are then the following issues, see also e.g. [5]
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[7]
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[8]

 REF _Ref242544611 \r \h 
[9]
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[10]
· DCI format 2A contains a precoding information field, which has length 0 or 2bits for the cases with 2 and 4 cell specific antenna ports respectively. There appears to be little need for this information field for dual layer beamforming, 
· There is a need to find a code point so that, in case of rank 1 transmission, the DCI format can indicate if antenna port 7 or antenna port 8 is used. It can be noted that for rel-8 it is possible to disable the transport blocks, and in case that a transport block is disabled, it is currently mapped to codeword 0. At the same time, it has also been agreed to use the codeword to layer mapping of rel-8. We further note that there is a transport block to codeword swap bit available in rel-8 and that this bit is reserved in case of transmission of a single transport block. Hence, in case that only a single transport block is enabled, the swap bit could be used to indicate which antenna port to use to single layer transmission. However, the value of the swap bit for dual layer beamforming is not clear.
Even though DCI format 2A in principle could be re-used and the precoding information field could be reserved, we believe this it is clearer from a specification point to introduce an additional DCI format 2B. There is also a small saving in the overhead.
Proposal
· Define a DCI format 2B based on DCI format 2A , where
· No precoding information field is used.
· In the case of one disabled transport block, the number of layers equals one and single –antenna port transmission with antenna port 7 or 8, indicated by the transport block to codeword swap flag, is used.
· In the case both transport blocks are enabled, the number of layers equals two and spatial multiplexing with UE-specific reference signals on antenna ports 7 and 8 is used.  The mapping of transport blocks to codewords is done using the swap bit in the same way as for DCI formats 2 and 2A.
3. Transmission mode and transmission schemes
According to the way forward, a single transmission mode, referred to as transmission mode 8, is to be defined.  Keeping the same blind decoding complexity, the UE shall be able to decode DCI format 1A in the common as well as in the UE specific search space in addition to the DCI format 2B in the UE specific search space similar to transmission mode 7. With DCI format 2B, depending on the number of enabled transport blocks, single-antenna port transmission or dual layer transmission, meaning spatial multiplexing with UE specific reference signals, is used.  This is consistent with agreements to enable co-scheduling of two UEs on the same PDSCH resource with orthogonal demodulation reference signals. Hence, DCI format 2B can trigger both single antenna port transmission as well as spatial multiplexing with UE specific reference signals.

For semi-persistent scheduling, spatial multiplexing is not supported for Rel-8, and hence only a single transport block is enabled when DCI format 2B is used. The swap-bit is then used to indicate antenna port. Format 1A can then be used to initiate transmit diversity similar to other transmission modes except transmission mode 7.
Proposal

· A single new transmission mode, transmission mode 8, is introduced, inline with the agreed way forward [1].
· Transmission schemes configured  by the C-RNTI and  SPS C-RNTI is according to the tables below.
PDCCH and PDSCH configured by C-RNTI
	Mode 8
	DCI format 1A
	Common and
UE specific  by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 2B
	UE specific by C-RNTI
	Dual layer transmission; port 7 and 8  or single-antenna port; port 7 or 8 (see subclause 7.1.1)


PDCCH and PDSCH configured by SPS C-RNTI

	Mode 8
	DCI format 1A
	Common and
UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2B
	UE specific by C-RNTI
	Single-antenna port; port 7 or 8 (see subclause 7.1.1)


4. Concluding remarks
In the present contribution, a set of basic proposals were given consistent with the agreed way forward in [1].  Details on some parts of the proposals are given in the [3] and [4].
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� Antenna port 6 is currently being considered to be used for transmission of position reference signal.





