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	Reason for change:
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	When transmission mode is changed from non-spatial multiplexing to spatial multiplexing, if UE receive two TBs (i.e. TB1 and TB2) in a TTI in the first time then UE doesn’t know how to associate which one of the received two TBs with the previous TB in non-spatial multiplexing so that UE doesn’t know how to compare NDI bit to determine if this is a new transmission of TB or retransmission. Illustration is as below.
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The same problem also occurs for UL spatial multiplexing but it may not be so serious because UE can use empty buffer to judge whether the TB/grant is for new transmission or not.
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	1.    In case of spatial multiplexing, include the identification of TB1 and TB2 in the HARQ information so that MAC layer know how to associate TB.

2.    When transmission mode is changed from non-spatial multiplexing to spatial multiplexing, if UE receive two TBs (i.e. TB1 and TB2) in a TTI in the first time for a HARQ process, UE shall associate TB1 with the previous received TB in non-spatial multiplexing for the same HARQ process to compare NDI and consider TB2 as the very first transmission.
3.    When transmission mode is changed from non-spatial multiplexing to spatial multiplexing, if UE receive two grants (i.e. TB1 and TB2) for a TTI in the first time, UE shall associate TB1 with the previous received TB in non-spatial multiplexing for this TTI to compare NDI and consider TB2 for a new transmission.



	
	

	Consequences if 
(

not approved:
	When transmission mode is changed from non-spatial multiplexing to spatial multiplexing, UE doesn’t know the association between the TB in non-spatial multiplexing and two TBs in spatial multiplexing.
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/*-------- Change 1 --------*/
3.1
Definitions

[…]
HARQ information: HARQ information consists of New Data Indicator (NDI), Transport Block (TB) size. For DL-SCH transmissions the HARQ information also includes HARQ process ID. For UL-SCH transmission the HARQ information also includes Redundancy Version (RV). In case of spatial multiplexing on DL-SCH or UL-SCH the HARQ information comprises a set of NDI and TB size for each transport block and the identification of TB1 and TB2.
[…]

/*-------- Change 2 --------*/
5.3
DL-SCH data transfer

5.3.1
DL Assignment reception

[…]
5.3.2
HARQ operation

5.3.2.1
HARQ Entity

There is one HARQ entity at the UE for each Serving Cell which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes per HARQ entity is specified in [2], clause 7.

When the physical layer is configured for downlink spatial multiplexing [2], one or two TBs are expected per subframe and they are associated with the same HARQ process. Otherwise, one TB is expected per subframe.
After transmission mode is changed from non-spatial multiplexing to spatial multipleing, when UE receive two TBs in the first time, TB1 and TB2 respectively, for a HARQ process, UE shall associate TB1 with the previous received TB for the same HARQ process to determine whether NDI is toggled or not and shall consider TB2 as the very first transmission,
 […]
/*-------- Change 3 --------*/
5.4
UL-SCH data transfer

5.4.1
UL Grant reception

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers.
After transmission mode is changed from non-spatial multiplexing to spatial multipleing, when UE receive two grants in the first time, TB1 and TB2 respectively, for a TTI, UE shall associate TB1 with the previous received grant for this TTI to determine whether NDI is toggled or not and shall consider TB2 for a new transmission,
[…]
/******* The following quoted in 36.212 v10.0.0 is only for reference *******/
5.3.3.1.5
Format 2

The following information is transmitted by means of the DCI format 2:

[…]

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

- Redundancy version – 2 bits

In addition, for transport block 2:

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

- New data indicator – 1 bit

- Redundancy version – 2 bits

[…]
5.3.3.1.8
Format 4

DCI format 4 is used for the scheduling of PUSCH in one UL cell with multi-antenna port transmission mode, 

The following information is transmitted by means of the DCI format 4:

[…]

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 7.1.7 of [3]
- New data indicator – 1 bit
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