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	    In 36.321, the following description specify the number of HARQ processes for uplink spatial multiplexing:
“When the physical layer is configured for uplink spatial multiplexing [2], there are two HARQ processes associated with a given TTI. Otherwise there is one HARQ process associated with a given TTI.” 
    However, in the current 36.213, the number of HARQ processes is irrelevent to the configuration of spatial multiplexing, which brings inconsistency between physical layer spec and MAC layer spec. Also, the number of HARQ processes for TDD should be on a per cell basis for CA.



	
	

	Summary of change:
(

	· Specify that the number of HARQ processes is doubled for uplink spatial multiplexing case
· Add the missing “per cell” for TDD
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not approved:
	Incosistency between physical layer spec and MAC spec. Implementation might be wrong.
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	Isolated impact analysis:

The correction in this CR has an isolated impact, as it only affects the specification for UL-MIMO HARQ operation. The correction would not affect implementations behaving like indicated in the CR, but would affect implementation of UL-MIMO HARQ operation otherwise.


8
Physical uplink shared channel related procedures

For FDD, if uplink transmission mode 1 is configured there shall be 8 uplink HARQ processes per serving cell for non-subframe bundling operation, i.e. normal HARQ operation, and 4 uplink HARQ processes for subframe bundling operation. The subframe bundling operation is configured by the parameter ttiBundling provided by higher layers.
In case higher layers configure the use of subframe bundling for FDD and TDD, the subframe bundling operation is only applied to UL-SCH, such that four consecutive uplink subframes are used. 

8.0
UE procedure for transmitting the physical uplink shared channel
For FDD and normal HARQ operation, the UE shall upon detection on a given serving cell of a PDCCH with DCI format 0/4 and/or a PHICH transmission in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+4 according to the PDCCH and PHICH information.

For FDD and normal HARQ operation, in case of uplink spatial multiplexing, if the UE detects a PHICH transmission and the UE does not detect a PDCCH with DCI format 4 in subframe n intended for the UE, the UE shall adjust the corresponding PUSCH retransmission in subframe n+4 according to the PHICH information, and using the number of transmission layers and precoding matrix according to the most recent PDCCH, if the number of negatively acknowledged transport blocks is equal to the number of transport blocks indicated in the most recent PDCCH associated with the corresponding PUSCH. 

For FDD and normal HARQ operation, in case of uplink spatial multiplexing, if the UE detects a PHICH transmission and the UE does not detect a PDCCH with DCI format 4 in subframe n intended for the UE, and if the number of negatively acknowledged transport blocks is not equal to the number of transport blocks indicated in the most recent PDCCH associated with the corresponding PUSCH then the UE shall adjust the corresponding PUSCH retransmission in subframe n+4 according to the PHICH information, using the precoding matrix with codebook index 0 and the number of transmission layers equal to number of layers corresponding for the negatively acknowledged transport block from the most recent PDCCH.  

If a UE is configured with the carrier indicator field for a given serving cell, the UE shall use the carrier indicator field value from the detected PDCCH with uplink DCI format to determine the serving cell for the corresponding PUSCH transmission.

For FDD and normal HARQ operation, if a PDCCH with CSI request field set to trigger an aperiodic CSI report, as described in section 7.2.1, is detected by a UE on subframe n, then on subframe n+4 UCI is mapped on the corresponding PUSCH transmission. 

For TDD and normal HARQ operation, if a PDCCH with CSI request field set to trigger an aperiodic CSI report, as described in section 7.2.1, is detected by a UE on subframe n, then on subframe n+k UCI is mapped on the corresponding PUSCH transmission where k is given by Table 8.2.
For FDD and subframe bundling operation, the UE shall upon detection of a PDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission in subframe n-5 intended for the UE, adjust the corresponding first PUSCH transmission in the bundle in subframe n+4 according to the PDCCH and PHICH information.

For FDD and TDD, the NDI as signalled on PDCCH, the RV as determined in section 8.6.1, and the TBS as determined in section 8.6.2, shall be delivered to higher layers.

For TDD, if uplink transmission mode 1 is configured, the number of HARQ processes per serving cell shall be determined by the DL/UL configuration (Table 4.2-2 of [3]), as indicated in Table 8-1. 
For both FDD and TDD, if uplink transmission mode 2 is configured, the number of HARQ processes per serving cell is doubled compared with that for uplink transmission mode 1 and there are two HARQ processes associated with a given subframe as described in [8].
Table 8-1: Number of synchronous UL HARQ processes for TDD

	TDD UL/DL configuration
	Number of HARQ processes for normal HARQ operation
	Number of HARQ processes for subframe bundling operation

	0
	7
	3

	1
	4
	2

	2
	2
	N/A

	3
	3
	N/A

	4
	2
	N/A

	5
	1
	N/A

	6
	6
	3
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