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1.
Introduction

This contribution is a summary of the discussion on channel coding for LTE that took place on the RAN1 e-mail reflector between RAN1 #50 in Athens and RAN1 #50bis in Shanghai. The discussions were a continuation of the discussions held prior to RAN1#50bis

In Athens meeting, RAN1 started the discussion on UE categories. Table 1 shows the temporal UE class according to the discussion in Athens meeting.
Table 1 Summary of the UE categories after Athens meeting
	
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5

	Peak rate (Mbps) 
	DL
	5*Q1
	36*Q2
	72*Q2
	144*Q2
	326.4

	
	UL
	2*Q1
	12*Q2
	24*Q2
	48*Q2
	86.4

	Soft buffer size
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	

	Capability for physical functionalities

	
	

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

	Max. RB size
	25*Q3
	25*Q3
	50
	100
	100

	
	
	
	
	
	

	Modulation
	DL
	QPSK, 16QAM, 64QAM*Q4

	
	UL
	QPSK, 16QAM
	QPSK, 16QAM
	QPSK, 16QAM
	QPSK, 16QAM, 
	QPSK, 16QAM, 64QAM

	
	
	
	
	
	

	Multi-antenna

	2 Rx diversity
	Mandatory  It is FFS in lower frequency (< 1GHz) in RAN4

	2x2 MIMO
	Not supported*Q5
	Mandatory

	4x4 MIMO
	Not supported
	Mandatory

	
	
	
	
	
	

	MBMS

	Support of MBSFN RS*Q6
	
	
	
	
	

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

	Simultaneous reception of dedicated MBMS
	Optional
	Optional
	Optional
	Optional
	Optional

	
	
	
	
	
	


Following the discussion in Athens meeting, e-mail moderator raised following questions on the RAN1 reflector. 
Question 1:

What is the exact peak rate of class 1 in DL/UL? At least this terminal should support VoIP with blind detection as agreed in RAN2. Please comment the reason if you would suggest to increase/decrease the peak rate of class 1 
Question 2:

What is the exact coding rate to achieve peak rate for Class 2 – 4 : 
I listed the exact value of peak rate for each coding rate in the table below. I think we can set R=5/6 as a starting point for this discussion. I would like to ask the companies (especially channel coding expert), if this peak rate is feasible in real environments. 
Please comment the reason if you would suggest to increase/decrease the coding rate for class 2 - 4 
	
	Class 2 (Mbps)
	Class 3(Mbps)
	Class 4(Mbps)

	R
	3/4
	5/6
	8/9
	3/4
	5/6
	8/9
	3/4
	5/6
	8/9

	DL
	32.4
	36
	38.4
	64.8
	72
	76.8
	129.6
	144
	153.6

	UL
	10.8
	12
	12.8
	21.6
	24
	25.6
	43.2
	48
	51.2


Question 3:

Do we need to limit the RB size? 

If yes, what is the minimum RB? I think 25RB is a good value as a staring point to transmit the BCCH via D-SCH efficiently with frequency diversity. 

Question 4:
Do we need to discuss 64QAM for class1 is mandatory or not?

Question 5:

Whether class 1 support 2x2 MIMO in DL?
One of the main motivations to have class 1 is low-cost terminal. 
I would like companies to ask the impact on complexity to support 2x2 MIMO for class 1 when the UE supports receive diversity and MIMO is mandatory in other classes. Also the impacts of the system performance should be discussed.
Question 6:

We need to discuss whether a minimum MBMS capability shall be defined and whether this should be made mandatory? More concretely

1) support of single cell MBMS (may be no additional physical layer function, need to support MCCH but this is RAN2 issue)

2) Support of MBSFN functionality (whether reception capability for MBSFN RS is mandatory in physical layer? )
2. Discussion
Ericsson raised the question on the UE class definition: it should be defined by not throughput but

- Maximum transport block set size in a TTI
- The amount of soft buffer size available to the UE
The moderator commented this user data rate is for discussion purpose only. We will define the above items in the specification. Since no arguments have been raised, this may be a common assumption.
Ericsson commented the how to treat the UE class for FDD/TDD/HD-FDD.
On user throughput for each category 

TMO suggested adding 100Mbps date rate terminal as class 4 in DL.

Motorola, Nokia, NSN and Ericsson proposed different peak data rates below.
Table 2 Proposed peak data rates from companies

	
	
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5

	Peak rate (Mbps) 
	DL
	Nokia, NSN
	5
	50
	100
	150
	300

	
	
	Motorola
	20.3
	38.9
	77.8
	155.5
	293.8

	
	
	Ericsson
	10
	50
	100
	150
	300

	
	UL
	Nokia, NSN
	2
	25
	50
	50
	75

	
	
	Motorola
	11.9
	11.9
	23.8
	47.7
	47.7

	
	
	Ericsson
	5
	25
	50
	50
	75


Comments to the questions are summarized below
Table 3 Summary of companies’ view
	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6

	Motorola
	See table 2
	See table 2
Max coding rate limited to 0.9
	No need to limit
	Negligible gain
	Limit gain. But MIMO is not support in class 1
	Optional (MBSFN)

	Nortel
	
	
	Depend on Q1,Q2 results
	
	Mandate

(see 3980)
	

	Nokia, NSN
	See table 2
	See table 2

Max coding rate limited to 0.8- 0.9
	No need to limit
	64 QAM should not be included in class 1
	MIMO should not be included in class 1
	Optional (MBSFN)

	Panasonic
	
	R= 5/6 is fine
	No need to limit
	Wait RAN4
	
	Mandate but simple (see 4428)

	TI
	5M/2M. 10M/4M is acceptable
	R=5/6 is good
	No need to limit
	64QAM is mandate
	Marginal benefit (2%-4%) to exclude MIMO,
	

	Ericsson
	See table 2
	See table 2、max code rate around 0.8-0.9 except for class 5 where it is 1
	No need to limit
	64QAM DL mandated for all UE classes, 64QAM UL mandated for higher UE classes
	2x2 MIMO mandated for all UE classes
	


3. Summary and Way forward

· Discuss the peak rate of each class

· An explicit RB size limit should not be defined as part of UE categories.
· One company proposed to remove 64QAM in class 1, others are ok to mandate since the gain is negligible.
· Companies have different views to mandate MIMO in class 1. MIMO should be mandated in other classes.
· Companies have different views to mandate MBSFN.
