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1 Introduction

In previous meetings is has been discussed whether a UE needs to fulfill the indicated number of MIMO layers on all bands and/or band combination or only on a single one. Correspondingly, it has been argued whether a UE must fulfill the peak data rate on all bands/band combinations or if it is sufficient if it fulfills it in at least one.
In this paper we propose how to interpret the UE categories in the scope of Rel-10. 
A corresponding CR on 36.306 can be found in [2].

2 Discussion

In Rel-8/9 the MIMO capabilities are band-agnostic. In order to ensure that a Rel-10 UE can operate seamlessly in a Rel-8/9 network, it must follow this principle:
Proposal 1 A UE shall support the number of MIMO layers according to its category on all supported bands.
This means, that the UE must support all MIMO related signaling (configuration, CSI, transmission mode …) according to the MIMO capabilities of its UE category. 
In order to simplify the handling and configuration of Rel-10 UEs in a Rel-10 network, the same should preferably apply for all carrier aggregation configurations:
Proposal 2 A UE shall support the number of MIMO layers according to its category on all supported band combinations. 

It has been argued that it may not be feasible to support MIMO in low frequency bands and/or with small form factor UEs. This depends primarily on the UE’s antenna and RF design. From a network perspective it is desirable to be informed explicitly about such limitations and the already agreed capability signalling already provides the means to do so:

Proposal 3 A Rel-10 UE shall accept MIMO configurations according to its category. If its antenna design does not support the required number of MIMO layers in certain bands the UE shall indicate this in the supportedBandCombinations IE. 

By allowing such limitations, the peak bit rate achievable with such a UE may actually be lower than what it should be according to the UE’s category. In order to verify that the UE correctly claims its category, the following should be agreed:

Proposal 4 The UE shall be capable of supporting the peak data rate according to its category in at least one band or band combination. 

The UE category defines the required buffer sizes and number of MIMO layers. The UE must be dimensioned for these requirements when operating on a single 20 MHz carrier. With the same baseband design the UE could potentially support the same number of MIMO layers and the same peak bit rate when being configured for 2x10 MHz carrier aggregation. RAN4 has discussed a CA bandwidth class (class B) for indicating support of up to two intra-band (contiguous) carriers with a total of up to 100 Resource Blocks. In order to enable the same for inter-band and contiguous intra-band CA, additional bandwidth classes with less than 20 MHz could be introduced. 
Proposal 5 A Rel-10 UE may indicate support for less than 100 Resource Blocks (20 MHz) in carrier aggregation configurations by means of an appropriate CA Bandwidth Class. 

One should note that such a UE could only be configured for 2x10 MHz CA in a network deploying two 10 MHz carriers. If at least one of the carriers is wider than 10 MHz, the UE could not be configured for CA. It should also be noted that Proposal 5 does not imply that the UE may indicate that it is not able to support 20 MHz on a band when not being configured for CA. In other words, the Rel-8/9 requirement that all UEs must support 20 MHz in all bands remains valid for Rel-10.
3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
A UE shall support the number of MIMO layers according to its category on all supported bands.
Proposal 2
A UE shall support the number of MIMO layers according to its category on all supported band combinations.
Proposal 3
A Rel-10 UE shall accept MIMO configurations according to its category. If its antenna design does not support the required number of MIMO layers in certain bands the UE shall indicate this in the supportedBandCombinations IE.
Proposal 4
The UE shall be capable of supporting the peak data rate according to its category in at least one band or band combination.
Proposal 5
A Rel-10 UE may indicate support for less than 100 Resource Blocks (20 MHz) in carrier aggregation configurations by means of an appropriate CA Bandwidth Class.


A corresponding CR on 36.306 can be found in [2].
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5 Annex

The UE categories for Rel-8, 9 and 10 are defined in Table 4.1-1 and Table 4.1-2 in [1] and copied below for convenience. 

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	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


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes
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