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1.
Introduction

This contribution is a summary of the discussion on UE categories for LTE that took place on the RAN1 e-mail reflector between RAN1 #50bis in Shanghai and RAN1 #51 in Jeju. The discussions were a continuation of the discussions held prior to RAN1#51.
The following topics were discussed.
1. UE class 1

2. 64 QAM in uplink
3. 4x4 MIMO in class 2-4 in DL
4. max. TBS for DL/UL for each class
5. Soft buffer size for each class
6. MBMS mandatory features
UE class 1

One company commented the aim for introducing class1 terminals is to replace voice centric GSM mainly in developing markets where no HSPA has been introduced, and in order to be competitive to GSM, all means of reducing costs, size and power consumption needs to be explored. However, most companies commented the benefit to reduce the peak rate lower than 10Mbps in the DL is limited since other functions such as cell search, FFT is common.

Proposed way forward:

· Peak rate of class 1 is 10Mbps in DL and 5Mbps in UL

· 64QAM in DL is mandatory in class 1

64 QAM in uplink

One company commented 64QAM in UL should be mandated in UL classes 2-4. However, most companies preferred to make 64 QAM in UL as optional for UE classes 2-4, since capacity benefits are trivial in most environments despite significant requirements (cost/power) placed on the UE power amplifier.
Proposed way forward:

· 64QAM in UL is optional in classes 1-4.
4x4 MIMO in DL
All companies preferred to make 4x4 MIMO as optional or not supported in classes 1-4. The question is whether 4x4 MIMO is optional or not supported.
Proposed way forward:

· 4x4 MIMO in DL is optional or not supported in classes 1-4.
max. TBS for DL/UL for each class
One company proposed to limit the transport block set size, i.e., the total size of the 1 (single-stream) or 2 (dual-stream) transport blocks transmitted on a single TTI.
One company commented the necessity for adjustment considering L2/L3 overhead.
Proposed way forward

· Clarify the definition of Max TBS whether TBS per 1 TTI or TBS per code block
· Agree to a maximum transport block size of 4359 for classes 2-5 per code block as baseline if we define transport block size per code block per TTI.
Soft buffer size for each class

One company commented initial (or first stage) rate matching is necessary at least for classes 3-5.

Proposed way forward

Continue discussion on 
· necessity of the first stage rate matching for classes 3-5
· the exact scheme for 1st stage rate matching
MBMS mandatory features

Most companies preferred to make MBSFN as optional.
Proposed way forward: 

MBSFN is optional.
Clarification on definition of 2x2 and 4x2 MIMO

A company raised the clarification on the definition of 2x2 MIMO whether 4x2 MIMO is also mandatory or not. The only difference is in the definition of pre-coding employed by the 4-antenna eNB.2 companies replied that 4x2 MIMO should supported class 2-5.

It seems that this is common understanding.
Clarification on RB assignment of class 1 UE

Should the UE assume that the RB assignment can take place anywhere in each sub-frame within the system bandwidth (instead of being confined to a static set of contiguous RBs)? 
It seems that this is common understanding.
Annex A　Summary of Companies’ preferences
	
	Class 1 
	64QAM in uplink
	4x4 MIMO in class 1-4
	Max. TBS
	MBMS

	NEC
	
	
	Optional
	
	

	TI
	
	Optional
	Optional
	
	

	NXP
	10Mbps in DL
5Mbps in UL
	Optional in class1. 
	Optional
	
	Optional in class 1-4

	Motorola
	More than 10Mbps in DL
	Optional
	Optional/ not supported
	First rate matching is needed for at least class 3-5
	Optional

	Ericsson
	10Mbps in DL

5Mbps in UL
	Optional
	Optional
	Limit max TBS in TTI
	

	Broadcom
	
	Optional
	Optional
	
	

	CHTTL
	10Mbps in DL

5Mbps in UL
	Optional
	Optional
	
	

	Nokia
	
	Optional
	Not supported
	Modification is needed considering L2 overhead
	Depend on RAN2 decision

	Nortel
	
	Optional
	Optional
	
	

	Freescale
	
	Optional
	Not supported
	
	Optional

	Samsung
	10Mbps in DL

5Mbps in UL
	Optional
	Not supported
	First rate matching is needed
	Optional


Annex B Updated proposed table of UE categories

Table 1 Proposed UE categories

	
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5

	Peak rate 
	DL
	10
	50
	100
	150
	300

	
	UL
	5
	25
	50
	50
	75

	Maximum number of bits of a DL-SCH transport block received within a TTI

	TBD
	TBD
	TBD
	TBD
	TBD

	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	TBD
	TBD
	TBD
	TBD
	TBD

	Soft buffer size
	TBD
	TBD
	TBD
	TBD
	TBD

	

	Capability for physical functionalities

	RF bandwidth
	20MHz  (FFS whether band dependent in RAN4)

	Modulation
	DL
	QPSK, 16QAM, 64QAM

	
	UL
	QPSK, 16QAM,  
64QAM is optional
	QPSK,16QAM,

64QAM

	
	
	
	
	
	

	Multi-antenna

	
	UE support for single codeword transmission with 1,2 and 4 Tx antenna at the eNB mandatory

	2 Rx diversity
	Performance shall be defined based on performance of  2 Rx diversity (should take into account of band dependency (RAN4))

	2x2 [and 4x2] MIMO
	Optional
	Mandatory

	4x4 MIMO
	Optional (or not supported, FFS) 
	Mandatory

	
	
	
	
	
	

	MBMS

	Support of MBSFN RS
	Optional 
	Optional 
	Optional 
	Optional 
	Optional

	Support of 7.5KHz sub-carrier
	Optional
	Optional
	Optional
	Optional
	Optional

	Simultaneous reception of dedicated MBMS
	Optional
	Optional
	Optional
	Optional
	Optional

	
	
	
	
	
	


� In case of multiple codeword transmission, there are two transport blocks and the maximum number of transport channel bits in a TTI is twice the number given. Transport block sizes that do not result in the need for filler bits have been picked.





