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1 Introduction

According to TS36.331 [1], the supportedMIMO-CapabilityDL-r10 and supportedMIMO-CapabilityUL-r10 fields are optional:
	CA-MIMO-ParametersUL-r10 ::= SEQUENCE {


ca-BandwidthClassUL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityUL-r10

MIMO-CapabilityUL-r10



OPTIONAL
}

BandParametersDL-r10 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersDL-r10

CA-MIMO-ParametersDL-r10 ::= SEQUENCE {


ca-BandwidthClassDL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityDL-r10

MIMO-CapabilityDL-r10



OPTIONAL
}
...
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However, the specification does not explicitly indicate what the MIMO layers number is supported by UE if the field, e.g. the supportedMIMO-CapabilityDL-r10 is absent. In this paper, we will discuss the issue and hope to get some clarifications from RAN2.
2 Discussion

According to TS36.331 and TS36.306, the MIMO capability signalling is as below:
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Figure 1: MIMO capability signalling

For UL there is only one place to define the UL MIMO layers number supported by UE:
· supportedMIMO-CapabilityUL-r10
If the supportedMIMO-CapabilityUL-r10 field is absent, the only interpretation could be that the UE does not support UL MIMO for the corresponding band.
Proposal 1: 
Ask RAN2 to confirm that the absence of the supportedMIMO-CapabilityUL-r10 field means that the UE does not support UL MIMO for the corresponding band.

However, for DL there are three places to define the DL MIMO layers number supported by UE:

· supportedMIMO-CapabilityDL-r10
· ue-category (Cat.1-5)
· ue-category-Vxxxx (Cat.0, 6-10)
If the supportedMIMO-CapabilityDL-r10 field is absent, there may be three different understandings:
· Alt 1: 1 layer, i.e. not support;

· Alt 2: the layers number indicated by ue-category (Cat.1-5);
· Alt 3: the layers number indicated by ue-category-Vxxxx (Cat.0, 6-10);

Category 6, 7, 9 and 10 have two MIMO layer numbers (2 or 4), see as below:
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	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 0 (Note 2)
	1000
	1000
	25344
	1

	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)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers)
75376 (2 layers)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers)
75376 (2 layers)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers)
75376 (2 layers)
	5481216
	2 or 4


For Alt 3, another issues is which layer number is used since there are two numbers. One possible solution is: number 2 is used for CA case, and number 4 is used for non-CA case.
In the RAN2#81 meeting, based on [2] RAN2 discussed the issue and reached the following conclusion:
=>  A UE not supporting CA and supporting MIMO layers according to its category does not need to include the supportedBandCombination IE. A UE supporting CA or more MIMO layers than implied by the category (only possible from TM9) as well as all Cat. 6-8 UEs shall include the IE and shall fill it as agreed in the last meeting. 

In our understanding, the above conclusion means that if the MIMO layers number is same with UE category the related field does not need to be included, i.e. Alt 2 or Alt 3 is the correct understanding. 
In RAN1’s specification [3], section 5.2.2.6      Channel coding of control information, there is the following description regarding to the RI bit width calculation:
If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and ue-Category (without suffix).
If the supportedMIMO-CapabilityDL-r10 field is not included, the UE and network use the ue-Category (without suffix). It seems that RAN1’s understanding is Alt2. 
If the UE and the network have different understanding on supported MIMO layers, the IOT problems may happen. Therefore, we suggest:

Proposal 2: 
Ask RAN2 to clarify which understanding is correct, i.e. what is the MIMO layers number supported by UE when the supportedMIMO-CapabilityDL-r10 field is absent.
Proposal 2bis: 
If Alt 3 is the correct understanding,  ask RAN2 to clarify which layer number is used for Category 6, 7, 9 and 10.
Proposal 3: 
Reflect the related conclusion in TS36.331.

3 Conclusion

In this paper we discuss the issue on the absence of the supportedMIMO-CapabilityDL-r10 and supportedMIMO-CapabilityUL-r10 fields, and have following proposals:
Proposal 1: 
Ask RAN2 to confirm that the absence of the supportedMIMO-CapabilityUL-r10 field means that the UE does not support UL MIMO for the corresponding band.

Proposal 2: 
Ask RAN2 to clarify which understanding is correct, i.e. what is the MIMO layer number supported by UE when the supportedMIMO-CapabilityDL-r10 field is absent.

Proposal 2bis: 
If Alt 3 is the correct understanding,  ask RAN2 to clarify which layer number is used for Category 6, 7, 9 and 10.
Proposal 3: 
Reflect the related conclusion in TS36.331.

The CR corresponding to Alt 2 is available in [4].
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