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	Other comments:
	


4.1
ue-Category
The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

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 (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 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

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.



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

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No

	
	
	
	

	
	
	
	

	
	
	
	


Table 4.1-3: Total layer 2 buffer sizes set by the field ue-Category
	UE Category
	Total layer 2 buffer size [bytes]
	With support for split bearers

	
	
	

	Category 1
	150 000
	TBD

	Category 2
	700 000
	TBD

	Category 3
	1 400 000
	TBD

	Category 4
	1 900 000
	TBD

	Category 5
	3 500 000
	TBD

	Category 6
	3 300 000
	TBD

	Category 7
	3 800 000
	TBD

	Category 8
	42 200 000
	TBD

	Category 9
	4 800 000
	TBD

	Category 10
	5 200 000
	TBD

	Category 11
	6 200 000
	TBD

	Category 12
	6 700 000
	TBD

	
	
	

	
	
	

	
	
	


Table 4.1-4: Maximum number of bits of a MCH transport block received within a TTI set by the fieldue-Category for an MBMS capable UE 
	UE Category
	Maximum number of bits of a MCH transport block received within a TTI

	
	

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	75376

	Category 6
	75376

	Category 7
	75376

	Category 8
	75376

	Category 9
	75376

	Category 10
	75376

	Category 11
	75376 (64QAM)
97896 (256QAM)

	Category 12
	75376 (64QAM)
97896 (256QAM)

	
	


	
	


	
	



Table 4.1-5: Half-duplex FDD operation type set by the field ue-Category for a half-duplex FDD capable UE

	UE Category
	Half-duplex FDD operation type

	
	

	Category 1
	Type A

	Category 2
	Type A

	Category 3
	Type A

	Category 4
	Type A

	Category 5
	Type A

	Category 6
	Type A

	Category 7
	Type A

	Category 8
	Type A

	Category 9
	Type A

	Category 10
	Type A

	Category 11
	Type A

	Category 12
	Type A

	
	

	
	

	
	


[… Next change…]
4.1A
ue-CategoryDL and ue-CategoryUL
The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in subclause 4.2. Tables 4.1-1A and 4.1-2A define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category. A UE indicating DL category 13 and UL category 3 shall also indicate category 6 and 4. A UE indicating DL category 13 and UL category 7 shall also indicate category 7 and 4. A UE indicating DL category 14 and UL category 8 shall also indicate category 8 and 5. Table 4.1-4A defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1A: Downlink physical layer parameter values set by the field ue-CategoryDL
	UE DL 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

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


Table 4.1-2A: Uplink physical layer parameter values set by the field ue-CategoryUL
	UE UL 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

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes


Table 4.1-3A: Total layer 2 buffer sizes set by the fields ue-CategoryDL and ue-CategoryUL
	UE DL Category
	UE UL Category
	Total layer 2 buffer size [bytes]
	With support for split bearers

	DL Category 0
	UL Category 0
	20 000
	N/A

	DL Category 13
	UL Category 3
	4 200 000
	TBD

	DL Category 13
	UL Category 7
	4 700 000
	TBD

	DL Category 14
	UL Category 8
	50 800 000
	TBD


Table 4.1-4A: Maximum number of bits of a MCH transport block received within a TTI set by the fieldue-CategoryDL for an MBMS capable UE 
	UE DL Category
	Maximum number of bits of a MCH transport block received within a TTI

	DL Category 0
	4584

	DL Category 13
	75376 (64QAM)
97896 (256QAM)

	DL Category 14
	75376 (64QAM)
97896 (256QAM)


Table 4.1-5A: Half-duplex FDD operation type set by the field ue-CategoryDL for a half-duplex FDD capable UE

	UE DL Category
	Half-duplex FDD operation type

	DL Category 0
	Type B

	DL Category 13
	Type A

	DL Category 14
	Type A


Table 4.1-x: supported DL/UL Categories combinations set by the fields ue-CategoryDL and ue-CategoryUL
	UE DL Category
	UE UL Category

	DL Category 0
	UL Category 0

	DL Category 13
	UL Category 3

	DL Category 13
	UL Category 7

	DL Category 14
	UL Category 8


4.2
Parameters set by the fields ue-Category and ue-CategoryDL / ue-CategoryUL
[… Next change…]
4.3
Parameters independent of the fields ue-Category and ue-CategoryDL / ue-CategoryUL
[… Next change…]
4.3.4.7
supportedMIMO-CapabilityDL-r10
This field defines the number of spatial multiplexing layers in the downlink direction in a certain supportedBandCombination supported by the UE. 

The support for more layers in supportedMIMO-CapabilityDL than given by the “maximum number of supported layers for spatial multiplexing in DL” derived from the ue-Category or ue-CategoryDL in the UE-EUTRA-Capability IE is only applicable to transmission mode 9 and transmission mode 10.
[… Next change…]
4.3.5.2
supportedBandCombination

This field defines the carrier aggregation, MIMO and MBMS reception 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 the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. The UE also has to provide the supported uplink CA bandwidth class and the corresponding MIMO capability for at least one band in the band combination. A MIMO capability applies to all carriers of a bandwidth class of a band in a band combination.

In all non-CA band combinations the UE shall indicate a bandwidth class supporting the maximum channel bandwidth defined for the band. 

In all non-CA band combinations the UE shall indicate at least the number of layers for spatial multiplexing according to the UE’s Rel-8/9 category (Cat. 1-5). If the UE provides a Rel-10 category (Cat. 6-8) it shall indicate at least the number of layers according to that category for at least one band combination. In all other band combinations a UE indicating a category between 2 and 14 shall indicate support for at least 2 layers for downlink spatial multiplexing for all bands. The indicated number of layers for spatial multiplexing may exceed the number of layers required according to the category indicated by the UE. The carrier aggregation and MIMO capabilities indicated 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, and total number of soft channel bits for downlink).

The UE supporting MBMS procedures shall support MBMS reception on the PCell of MCG, and it may indicate support for MBMS reception on configured SCells (mbms-SCell) and for any cell that may be additionally configured as an SCell (mbms-NonServingCell) according to this field. The UE shall apply the system information acquisition and change monitoring procedure relevant for MBMS operation for these cells.
The UE indicating more than one frequency in the MBMSInterestIndication message as specified in TS 36.331 [5] shall support simultaneous reception of MBMS on the indicated frequencies when the frequencies of the configured serving cells and the indicated frequencies belong to at least one band combination.

NOTE:
For the purposes of determining whether the carrier aggregation and MIMO capabilities indicated for a band combination meets the processing requirements defined by the physical layer parameter values in the UE category as described above, the carrier aggregation and MIMO capabilities indicated for a band combination is considered to meet the processing requirements if the UE supports the maximum processing requirements defined by the UE category assuming 20MHz channel bandwidth is supported on all bands.

[… Next change…]
4.3.5.7
dl-256QAM-r12
This field defines whether the UE supports 256QAM in DL. This field is only applicable for UEs of category 11-15. It is mandatory for UEs of category 13-14 to support this feature. A UE that supports 256QAM in DL shall support 256QAM in DL in all supported frequency bands.
[… Next change…]
Annex A (informative):
Guideline on maximum number of DL PDCP SDUs per TTI

In order to help the dimensioning of the UE design, values for the maximum number of DL PDCP SDUs per TTI from Table A-1 may be used.

Note:
Due to the need for the network buffer data for efficient scheduling, values for Category 1 and 2 are same. It is not expected that category 1 UE has to sustain the same rate of PDCP SDUs per TTI as category 2 for prolonged period of time.

Table A-1: Maximum values for DL PDCP SDUs per TTI

	UE (DL) Category
	Maximum number of PDCP SDUs per TTI

	Category 1
	10

	Category 2
	10

	Category 3
	20

	Category 4
	30

	Category 5
	50

	Category 6
	50

	Category 7
	50

	Category 9
	80

	Category 10
	80

	Category 11
	100

	Category 12
	100

	Category 13
	65

	
	


