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1 Introduction

In RAN#51, the scenarios of higher mobility and wireless backhaul are discussed, in which the precoding information is unreliable or useless. In this contribution, we analyzed that an openloop spatial multiplexing transmission scheme is quite suitable for the two scenarios previously mentioned.
2 Discussion

For downlink, the PDCCH format 2A is related to the openloop spatial transmission scheme. The scenarios of higher mobility and wireless backhaul are also popular scenarios for uplink, so there should be a special transmission scheme for these scenarios which we called PDCCH format 4A. Concretely speaking, a new transmission mode should be supported, which contains DCI format 0 and DCI format 4A. The DCI format 0 is mainly for fallback when handover or reconfiguration. The DCI format 4A is mainly for openloop spatial multiplexing and transmission diversity.
Proposal 1: Support a new transmission mode and a new DCI format 4A for openloop spatial multiplexing in R11.

For the reason that the new DCI format 4A is for openloop spatial multiplexing, so the DCI format 4A needs to support two CWs. And the precoding matrix design for DCI format 4A can fully get the results for downlink.
The precoding matrix for DCI format 4A can be calculated as following:
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While 
[image: image2.wmf]()

Di

and 
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can be gained by Table 1, which is the same as downlink, for the reason that these two matrixes is for large delay CDD.
Table 1: Large-delay cyclic delay diversity.
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 is related to the transmission antenna ports. When the antenna ports is two, 
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 is the precoding matrix with index 0 in Table 5.3.3A.2-1 in [2]. When the antenna ports is four, 
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 is also related to the transmission layers. When the transmission layer is four, 
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 is the entity matrix. When the transmission layer is 1, 2 or 3, four precoding matrix are selected among the 24, 16, 12 precoding matrix. The selected precoding matrix should have the largest average chord distance and the four selected precoding matrix are cycled in time. For example, the first time the first precoding matrix is used; the second time the second precoding matrix; the third time the third precoding matrix; the fourth time the fourth precoding matrix and the fifth time the fifth precoding matrix and so on. 
The payload of DCI format 4A can be summarized as following:

Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].

- Resource block assignment - 
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 bits, where P is the UL RBG size as defined in section 8.1.2 of [3]


- For resource allocation type 0:

- The 
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LSBs provide the resource allocation in the UL subframe as defined in section 8.1.1 of [3]

- For resource allocation type 1:

- The 
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 LSBsprovide the resource allocation in the UL subframe as defined in section 8.1.2 of [3] 

- TPC command for scheduled PUSCH – 2 bits as defined in section 5.1.1.1 of [3]

- Cyclic shift for DM RS and OCC index – 3 bits as defined in section 5.5.2.1.1 of [2]

- UL index – 2 bits as defined in sections 5.1.1.1, 7.2.1, 8 and 8.4 of [3] (this field is present only for TDD operation with uplink-downlink configuration 0)
-  Downlink Assignment Index (DAI) – 2 bits as defined in section 7.3 of [3] (this field is present only for TDD operation with uplink-downlink configurations 1-6)
- CSI request – 1 or 2 bits as defined in section 7.2.1 of [3]. The 2-bit field only applies to UEs that are configured with more than one DL cell.

- SRS request – 2 bits as defined in section 8.2 of [3]

- Resource allocation type – 1 bit as defined in section 8.1 of [3]

In addition, for transport block 1: 

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

- New data indicator – 1 bit

In addition, for transport block 2:

- Modulation and coding scheme – 5 bits as defined in section 8.6 of [3]
- New data indicator – 1 bit

Precoding information – number of bits as specified in Table 2
If two CWs are enabled, the TB1 is related to the CW0, and the TB2 is related the CW1.
If there is only one CW is enabled, the enabled TB is related to CW0.
For transmission with 4 antenna ports，the precoding information field is defined according to Table 3. For a single enabled codeword, index 1 in Table 3 is only supported for retransmission of the corresponding transport block if that transport block has previously been transmitted using two layers with large delay CDD. 
For transmission with 2 antenna ports, the precoding information field is not present. The number of transmission layers is equal to 2 if both codewords are enabled; transmit diversity is used if codeword 0 is enabled while codeword 1 is disabled. 

Table 2: Number of bits for precoding information.

	Number of antenna ports at eNodeB
	Number of bits for precoding information

	2
	0

	4
	2


Table 3: Content of precoding information field for 4 antenna ports.

	One codeword: 

Codeword 0 enabled, 

Codeword 1 disabled
	Two codewords: 

Codeword 0 enabled, 

Codeword 1 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	4 layers: Transmit diversity
	0
	2 layers: precoder cycling with large delay CDD

	1
	2 layers: precoder cycling with large delay CDD
	1
	3 layers: precoder cycling with large delay CDD

	2
	reserved
	2
	4 layers: precoder cycling with large delay CDD

	3
	reserved
	3
	reserved


3 Conclusion

In this contribution, we analyzed the scenarios of higher mobility and wireless backhaul, and proposed to support a new transmission mode 3 with a new DCI format 4A for the openloop spatial multiplexing.
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