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7.1
UE procedure for receiving the physical downlink shared channel
A UE shall upon detection of a PDCCH with DCI format 1, 1A, 1B, 1C, 1D, 2 or 2A intended for the UE in a subframe, decode the corresponding PDSCH in the same subframe. 
If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SI-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in table 7.1-1. The scrambling initialization of PDSCH corresponding to these PDCCHs is by SI-RNTI. 

Table 7.1-1: PDCCH and PDSCH configured by SI-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity.

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the P-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in table 7.1-2. The scrambling initialization of PDSCH corresponding to these PDCCHs is by P-RNTI.

Table 7.1-2: PDCCH and PDSCH configured by P-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the RA-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in table 7.1-3. The scrambling initialization of PDSCH corresponding to these PDCCHs is by RA-RNTI. 

When RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, UE is not required to decode a PDSCH indicated by a PDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.

Table 7.1-3: PDCCH and PDSCH configured by RA-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity


The UE is semi-statically configured via higher layer signalling to receive PDSCH data transmissions signalled via PDCCH UE specific search spaces, based on one of the following transmission modes:

1. Single-antenna port; port 0

2. Transmit diversity

3. Open-loop spatial multiplexing

4. Closed-loop spatial multiplexing

5. Multi-user MIMO

6. Closed-loop Rank=1 precoding

7. Single-antenna port; port 5

For frame structure type 1, the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in any subframe in which the number of OFDM symbols for PDCCH with normal CP is equal to four, nor in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of either PBCH or primary or secondary synchronisation signals in the same subframe.

For frame structure type 2, the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in any subframe in which the number of OFDM symbols for PDCCH with normal CP is equal to four, nor in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of PBCH in the same subframe.

If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and any corresponding PDSCH according to the respective combinations defined in table 7.1-5. The scrambling initialization of PDSCH corresponding to these PDCCHs is by C-RNTI.

When a UE configured in transmission mode 3 or 4 receives a DCI Format 1A assignment, it shall assume that the PDSCH transmission is associated with transport block 1 and that transport block 2 is disabled.

When a UE is configured in transmission mode 7, scrambling initialization of UE-specific reference signals corresponding to these PDCCHs is by C-RNTI.

Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

	UE DL transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0



	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2A
	UE specific by C-RNTI
	Open-loop spatial multiplexing or Transmit diversity

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2
	UE specific by C-RNTI
	Closed-loop spatial multiplexing or Transmit diversity

	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 1B
	UE specific by C-RNTI
	Closed-loop Rank=1 precoding

	Mode 7
	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, otherwise Transmit diversity

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port; port 5


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the PDCCH and any corresponding PDSCH according to the respective combinations defined in table 7.1-6. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding PDCCH. The scrambling initialization of PDSCH corresponding to these PDCCHs and PDSCH without a corresponding PDCCH is by SPS C-RNTI.

When a UE is configured in transmission mode 7, scrambling initialization of UE-specific reference signals corresponding to these PDCCHs is by SPS C-RNTI.
Table 7.1-6: PDCCH and PDSCH configured by SPS C-RNTI

	UE DL transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0



	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2A
	UE specific by C-RNTI
	Transmit diversity

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2
	UE specific by C-RNTI
	Transmit diversity


	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	

	
	DCI format 1
	UE specific by C-RNTI
	


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to the combination defined in table 7.1-7. The scrambling initialization of PDSCH corresponding to these PDCCHs is by Temporary C-RNTI.

Table 7.1-7: PDCCH and PDSCH configured by Temporary C-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1A 
	Common and UE specific by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used, otherwise Transmit diversity

	DCI format 1 
	UE specific by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used, otherwise Transmit diversity


7.1.6.3
Resource allocation type 2

In resource allocations of type 2, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized virtual resource blocks or distributed virtual resource blocks. In case of resource allocation signalled with PDCCH DCI format 1A, 1B or 1D, one bit flag indicates whether localized virtual resource blocks or distributed virtual resource blocks are assigned (value 0 indicates Localized and value 1 indicates Distributed VRB assignment) while distributed virtual resource blocks are always assigned in case of resource allocation signalled with PDCCH DCI format 1C. Localized VRB allocations for a UE vary from a single VRB up to a maximum number of VRBs spanning the system bandwidth. For DCI format 1A the distributed VRB allocations for a UE vary from a single VRB up to 
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 value is determined depending on the downlink system bandwidth as shown in Table 7.1.6.3-1.
Table 7.1.6.3-1: 
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For PDCCH DCI format 1A, 1B or 1D, a type 2 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block (
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For PDCCH DCI format 1C, a type 2 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block (
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