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1. Introduction

This document is the update of the proposal of Rel-10 category in R1-104944.
2. Proposal on UE Category for Rel. 10 Time Frame
Proposal 1: UE categories for Rel. 10 should be defined in terms of the maximum data rates, and the CA capability and MIMO capability should be signaled separately.

Proposal 2: The number of new UE categories should be minimized in principle.

Proposal 3: Similar to the Rel. 8/9 case, the DL and UL categories should defined jointly to minimize the possible combinations of DL and UL categories.

Proposal 4: CA capability (bandwidth, number of CCs, band combinations) should be signaled separately from the UE category.
·  Data rates for newly defined UE categories (UE cat 6-8) are based on typical 20 MHz + 20 MHz inter/intra-band CA scenarios
· Other scenarios (e.g., 10MHz + 20MHz) should also be considered
· Existing UE categories (UE cat 1-5) can be extended in REL-10 by this signaling to indicate support 10 MHz + 10 MHz inter-band CA scenarios
Proposal 5: Separate CA capabilities should be defined for UL and DL. 
· For TDD, feasibility of asymmetric CA in UL and DL is under study in RAN4
· The signaling range defined in RAN2 should cover the whole range of carriers supported in the RAN1 specifications
Proposal 6: The maximum number of UL layers and DL layers  (where applicable) supported by the UE should be signaled as UE capabilities
· For the newly defined Rel-10 UE categories (UE cat 6-8 below), if this is a single value for all supported bands or band-dependent is a RAN4 decision

· Limitation in the applicable values for a given UE category is a RAN4 decision
· Existing UE categories (UE cat 1-5) can be extended in Rel-10 with this signaling to support UL MIMO

· The signaling range defined in RAN2 should cover the whole range of layers supported in the RAN1 specifications
Proposal 7: Rel-10 UE categories for the Rel-10 time frame:
· A Rel-10 UE will signal a Rel-8/9 UE category (UE cat 1-5) and, if supported, a Rel-10 UE category (UE cat 6-8 below)
· The need for additional Rel-10 categories is FFS
Rel.8/9 UE categories 
	UE category
	Max. Data rate

(DL / UL)

(Mbps)
	DL
	UL

	
	
	Max. num.of DL-SCH TB bits
per TTI
	Max. num. of DL-SCH 
bits 

per TB

per TTI
	Total num. of soft channel bits
	Max. num. of spatial layers
	Max. num. of UL-SCH TB bits per TTI
	Max. num. of UL-SCH bits
per TB

per TTI 
	Support for 64QAM 

	Category 1
	10 Mbps /

5 Mbps
	10296
	10296
	250368
	1
	5160
	5160
	No

	Category 2
	50 Mbps / 

25 Mbps
	51024
	51024
	1237248
	2
	25456
	25456
	No

	Category 3
	100 Mbps / 

50 Mbps
	102048
	75376
	1237248
	2
	51024
	51024
	No

	Category 4
	150 Mbps / 

50 Mbps
	150752
	75376
	1827072
	2
	51024
	51024
	No

	Category 5
	300 Mbps / 

75 Mbps
	299552
	149776
	3667200
	4
	75376
	75376
	Yes


· Existing UE categories (cat 1-5) can be extended (reinterpreted) in Rel-10 by additional signaling of:
· The maximum number of supported UL layers 

· This value can be single value or band-specific value depending on RAN4 decision

· The number of supported CCs (depending on support for CA and if supported, CA band combinations)
· See Appendix for initial set of combinations between the number of CCs/bandwidths and the number of layers that satisfy the maximum data rates at each category
New Rel-10 UE categories
	UE category
	Max. Data rate

(DL / UL)

(Mbps)
	DL
	UL

	
	
	Max. num.of DL-SCH TB bits
per TTI
	[Max. num. of DL-SCH 
bits 

per TB

per TTI]
	Total num. of soft channel bits
	Max. num. of UL-SCH TB bits per TTI
	[Max. num. of UL-SCH bits
per TB

per TTI] 
	Support for 64QAM 

	Category 6
	DL 300 Mbps / 

UL 50 Mbps
	[299552]
	[TBD]
	[3667200]
	[51024 ]
	[TBD]
	No

	Category 7
	DL 300 Mbps /  UL 150 /100 Mbps
	[299552]
	[TBD]
	[TBD]
	[150752/
102048 (Up-to RAN4)]
	[TBD]
	Yes/No
(Up-to RAN4)

	Category 8
	DL [1200] Mbps / 

UL[600] Mbps
	[1200000]
	[TBD]
	[TBD]
	[600000]
	[TBD]
	Yes


· Newly defined Rel-10 UE categories are complemented by the signaling of 
· The maximum number of supported DL and UL layers 

· This value can be single value or band-specific value depending on RAN4 decision

· The number of supported CCs (depending on support for CA and if supported, CA band combinations)
· See Appendix for initial set of combinations between the number of CCs/bandwidths and the number of layers that satisfy the maximum data rates at each category
· The values for UE category 8 will be defined by RAN1.

· It is proposed that an LS is sent to inform RAN2/4 of the proposals above. 
3. Appendix: 
· Based on RAN4 defined scenario, the following tables show the initial set of combinations of CA and MIMO capabilities for further consideration which is used to derive the data rates in the tables above.
· Extension or reduction on this set can be considered in RAN4 if the need is identified.  

· The exact signaling mechanism for CA capability is determined by RAN4 

Layers/CA combinations of interest (Rel-8/9 UE categories )
DL
	UE category
	DL CA capability [#CCs/BW(MHz)]
	DL layers 
[max #layers]

	Category 1
	
	

	Category 2
	
	

	Category 3
	1/20 MHz
	2

	
	2/10+10 MHz
	2

	Category 4
	1/20 MHz
	2

	
	2/10+10 MHz
	2

	Category 5
	
	


UL
	UE category
	UL CA capability
	UL layers

	Category 1
	
	

	Category 2
	
	

	Category 3
	1/20 MHz
	1

	
	1/10 MHz
	2

	Category 4
	1/20 MHz
	1

	
	1/10 MHz
	2

	Category 5
	
	


Layers/CA combinations of interest (New Rel-10 UE categories )
DL
	UE category
	DL CA capability [#CCs/BW(MHz)]
	DL layers 
[max #layers]

	Category 6
	1/20MHz
	4

	
	2/10+10MHz
	4

	
	2/20+20MHz
	2

	
	2/10+20MHz
	4 (10MHz) 2(20MHz)

	Category 7
	1/20MHz
	4 

	
	2/10+10MHz
	4

	
	2/20+20MHz
	2

	
	2/10+20MHz
	4 (10MHz) 2(20MHz)

	Category 8
	[2/20+20MHz]
	[8]


UL

	UE category
	UL CA capability
	UL layers

	Category 6
	1/20MHz
	1

	
	2/10+10MHz
	1

	
	1/10MHz
	2

	Category 7
	2/20+20MHz
	1

	
	1/20MHz
	2

	
	2/10+20MHz
	2(10MHz) 1 (20MHz)

	Category 8
	[2/20+20MHz]
	[4]
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