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Discussion 
1 Introduction

There are two types of MIMO capabilities communicated between UE and Network. 

· MIMO capability defined in the UE Category

· MIMO capability signaled in supportedBandCombination
Last meeting, it was agreed that MIMO capability signalled in supportedBandCombination overrides MIMO capability defined by its Category. Still one question remains whether one cell or every cell in any band combination should meet minimum MIMO capability indicated by the category.

In this contribution, the requirements defined in the UE category is discussed to answer above question as well as what the requirements mean for REL-10 UE.
2 Discussion

UE category table agreed in the last RAN plenary meeting is captured below for reference.

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3667200
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3667200
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8


The main purpose of the table is to indicate the maximum bit rate (Maximum number of DL-SCH transport block bits received within a TTI), which is the product of the bandwidth and MIMO capability before REL-10. From REL-10, it is the product of the bandwidth, MIMO capability and the number of Cells. 
MIMO capability is defined by the number of the supported layers. One more layer basically enables one more TB processing per TTI. However, the maximum number of TBs per TTI is bounded by two. Hence if UE supports more than two layers, the remaining layer is used to enlarge the TB size. More specifically, Category 4 ~ 8 UEs provide their maximum bit rate with following configuration.
Category 4 UE provides 150 Mbps by following configuration. 

· Receiving 2 TBs in a TTI, each of which has size of 75376 bit (maximum TB size with one layer); 2 TB per TTI, 1 layer per TB.
Category 5 UE provides 300 Mbps by following configuration.

· Receiving 2 TBs in a TTI, each of which has size of 149776 bit (maximum TB size with two layers); 2 TB per TTI, 2 layers per TB. 

Category 6/7 UE provides 300 Mbps by either of following two configurations.

· Receiving 2 TBs in a TTI in a Cell, each of which has size of 149776 bit (maximum TB size with two layers); No carrier aggregation and 4 layers; 2 TB per TTI, 2 layers per TB. 
· Receiving 2 TBs in a TTI in a Cell, each of which has size of 75376 bit (maximum TB size with one layer); Carrier aggregation with 2 Cells and 2 layers; 2 TB per Cell, 1 layer per TB, 2Cells in TTI. 

Category 8 UE provides 3000 Mbps by following configuration.

· Receiving 2 TBs in a TTI in a Cell, each of which has size of 299856 bit (maximum TB size with 4 layers); Carrier aggregation with 5 Cells; 2 TB per Cell, 4 layer per TB, 5Cells in TTI.  

As seen above, the maximum data rate is the product of the Cell bandwidth (which is 20 MHz in all cases above), the number of layers and the number of Cells. Since it is impossible that all the supportedBandCombination supports the configuration for the maximum data rate, a logical conclusion would be that at least one supportedBandCombination shall provide the configuration indicated in the UE category table, which means all Cells in the concerned supportedBandCombination shall provide the MIMO capability defined in the table. 
Proposal: To agree that the configuration (including supported number of layers) indicated in the UE category table shall be supported for all Cells at least in one supportedBandCombination.  
3 Conclusion

It is proposed to agree that the configuration the configuration (including supported number of layers) indicated in the UE category table shall be supported for all Cells at least in one supportedBandCombination. 

A text proposal is attached below (To avoid the CR confliction, CR is not provided).
------Text Proposal------
4.2.3.1
Maximum number of supported layers for spatial multiplexing in DL

Defines the maximum number of supported layers for spatial multiplexing per UE.

For each band and band combination specified in supportedBandCombination, the UE provides the corresponding MIMO capability.
…
4.3.5.x
supportedBandCombination
This field defines the carrier aggregation and MIMO capabilities supported by the UE for configurations with inter-band, intra-band non-contiguous, intra-band contiguous carrier aggregation and without carrier aggregation. For each band in a band combination the UE provides for uplink and downlink the supported CA bandwidth classes and the corresponding MIMO capabilities. 

The carrier aggregation and MIMO capabilities defined for at least one band combination shall meet the processing requirements defined by the physical layer parameter values in the UE category (i.e., maximum number of DL-SCH/UL-SCH transport block bits received/transmitted within a TTI, maximum number of bits of a DL-SCH/UL-SCH  transport block received/transmitted within a TTI, total number of soft channel bits for downlink, and maximum number of supported layers for spatial multiplexing for each Cell). 
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