
`TSG RAN WG1 #37

Tdoc# R1-040452

Montreal, Canada


February 16-20, 2004


Agenda Item:
AH64: Enhanced Uplink 6.1

Source: 

Motorola

Title: 

MCS level and HARQ RV Selection for EUL
Document for: 
Discussion 


Introduction

This contribution proposes a set of modulation and coding (MCS) levels for Enhanced Uplink corresponding to 2 msec frame size.  To reduce the control channel overhead, a fully synchronous or partially asynchronous N-channel stop-and-wait protocol is preferred, the details of which are presented in this contribution.

MCS levels for EUL
To reduce the overhead for control channel signaling, the TFRI channel which includes transport block size, modulation, coding and new data indicator is limited to 8 bits.  Out of the 8 bits, 5 bits are used for communicating the transport block size, modulation and coding rates [1].  The redundancy version (RV) is computed implicitly by deriving the parameters from the connection frame number (CFN) [2] and as such no additional bits are required to signal the RV parameters. An N-channel fully synchronous stop-and-wait protocol is assumed when deriving the number of bits required for the TFRI channel.  Table-1 proposes a set of 31 MCS levels which can be signaled using 5 bits.  There is room for 4 more additional MCS levels which is TBD.
Table 1. MCS Levels

	Data Rate (Kbps)
	2ms Tr Blk
	SF
	Mod
	Symbols in 2ms
	Data Rate 1st Tx
	Code Rate 1st Tx
	Data Rate 2nd Tx
	Code Rate 2nd Tx
	Data Rate 3rd  Tx
	Code Rate 3rd  Tx

	
	(bits)
	
	
	 
	
	
	
	
	
	

	8
	16
	256
	BPSK
	30
	8
	0.53
	4
	0.33
	2.67
	0.33

	16
	32
	128
	BPSK
	60
	16
	0.53
	8
	0.33
	5.33
	0.33

	32
	64
	64
	BPSK
	120
	32
	0.53
	16
	0.33
	10.7
	0.33

	40
	80
	32
	BPSK
	240
	40
	0.33
	20
	0.33
	13.3
	0.33

	64
	128
	32
	BPSK
	240
	64
	0.53
	32
	0.33
	21.3
	0.33

	80
	160
	16
	BPSK
	480
	80
	0.33
	40
	0.33
	26.7
	0.33

	96
	192
	16
	BPSK
	480
	96
	0.40
	48
	0.33
	32
	0.33

	128
	256
	16
	BPSK
	480
	128
	0.53
	64
	0.33
	42.7
	0.33

	160
	320
	8
	BPSK
	960
	160
	0.33
	80
	0.33
	53.3
	0.33

	192
	384
	8
	BPSK
	960
	192
	0.40
	96
	0.33
	64
	0.33

	256
	512
	8
	BPSK
	960
	256
	0.53
	128
	0.33
	85.3
	0.33

	320
	640
	4
	BPSK
	1920
	320
	0.33
	160
	0.33
	107
	0.33

	384
	768
	4
	BPSK
	1920
	384
	0.40
	192
	0.33
	128
	0.33

	640
	1280
	4
	QPSK
	1920
	640
	0.33
	320
	0.33
	213
	0.33

	768
	1536
	4
	QPSK
	1920
	768
	0.40
	384
	0.33
	256
	0.33

	960
	1920
	4
	QPSK
	1920
	960
	0.50
	480
	0.33
	320
	0.33

	1152
	2304
	4
	QPSK
	1920
	1152
	0.60
	576
	0.33
	384
	0.33

	1280
	2560
	2
	QPSK
	3840
	1280
	0.333
	640
	0.33
	427
	0.33

	1440
	2880
	2
	QPSK
	3840
	1440
	0.375
	720
	0.33
	480
	0.33

	1728
	3456
	2
	QPSK
	3840
	1728
	0.450
	864
	0.33
	576
	0.33

	1920
	3840
	2
	QPSK
	3840
	1920
	0.500
	960
	0.33
	640
	0.33

	2160
	4320
	2
	QPSK
	3840
	2160
	0.563
	1080
	0.33
	720
	0.33

	2160
	4320
	2,4
	QPSK
	5760
	2160
	0.375
	1080
	0.33
	720
	0.33

	2496
	4992
	2,4
	QPSK
	5760
	2496
	0.433
	1248
	0.33
	832
	0.33

	2880
	5760
	2,4
	QPSK
	5760
	2880
	0.500
	1440
	0.33
	960
	0.33

	3200
	6400
	2,4
	QPSK
	5760
	3200
	0.556
	1600
	0.33
	1067
	0.33

	3649
	7298
	2,4
	QPSK
	5760
	3649
	0.634
	1824.5
	0.33
	1216
	0.33

	4096
	8192
	2,4
	QPSK
	5760
	4096
	0.711
	2048
	0.356
	1365
	0.33

	4322
	8644
	2,4
	QPSK
	5760
	4322
	0.750
	2161
	0.375
	1441
	0.33

	5124
	10248
	2,4
	QPSK
	5760
	5124
	0.890
	2562
	0.445
	1708
	0.33

	5760
	11520
	2,4
	QPSK
	5760
	5760
	1.000
	2880
	0.500
	1920
	0.33

	TBD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


HARQ and RV Selection:

For reliable and simplified signaling an N-channel fully synchronous or partially asynchronous stop-and-wait protocol is desired for Enhanced Uplink.  Similar to HS-DSCH, a two-stage rate-matching scheme can be used for Enhanced Uplink.  The RV parameters (s and r) are fixed for each transmission and can be tied to the instance of the N-channel stop-and-wait protocol, new data indicator state, and SFN/CFN as shown in Table 2.  From Table 1, it may be observed that the systematic bits wraps around on the 3rd transmission in most of the cases.  Table 3 shows an example of s and r for each transmission.

To support Incremental Redundancy in SHO the reliability of the new data indicator bit needs to be improved significantly with the above scheme [2].  As an alternative, only Chase combining may be supported in SHO so that the RV parameters are independent of the new data indicator bit.  One other alternative for IR transmission is to tie the s and r parameters to CFN only as shown in the last column of Table 3.   It may be noted that while high reliability is achieved in this case, the first transmission may not be self-decodable under some circumstances.

Table 2. Relation between CFN, HARQ Channel#, New Data Indicator and RV (N=6)

	CFN
	HARQ Channel#
	New Data Indicator
	IR: s and r
	Chase: s and r
	IR: s and r

(Tied to CFN)

	0
	0
	0
	(1, 0)
	(1, 0)
	(1, 0)

	1
	1
	0
	(1, 0)
	(1, 0)
	(1, 0)

	2
	2
	0
	(1, 0)
	(1, 0)
	(1, 0)

	3
	3
	0
	(1, 0)
	(1, 0)
	(1, 0)

	4
	4
	0
	(1, 0)
	(1, 0)
	(1, 0)

	5
	5
	0
	(1, 0)
	(1, 0)
	(1, 0)

	6
	0
	1
	(1,0)
	(1, 0)
	(0,1)

	7
	1
	0
	(0,1)
	(1, 0)
	(0,1)

	8
	2
	0
	(0,1)
	(1, 0)
	(0,1)

	9
	3
	0
	(0,1)
	(1, 0)
	(0,1)

	10
	4
	1
	(1,0)
	(1, 0)
	(0,1)

	11
	5
	1
	(1,0)
	(1, 0)
	(0,1)

	12
	0
	2
	(1,0)
	(1, 0)
	(0,2)

	13
	1
	0
	(0,2)
	(1, 0)
	(0,2)

	14
	2
	1
	(1,0)
	(1, 0)
	(0,2)

	15
	3
	0
	(0,2)
	(1, 0)
	(0,2)

	16
	4
	1
	(1,0)
	(1, 0)
	(0,2)

	17
	5
	1
	(0,1)
	(1, 0)
	(0,2)


(Note: some channel instances will be skipped when table wrap around occurs depending on N)
Table 3. RV Parameters at each Tx

	1st Transmission
	2nd Transmission
	3rd Transmission

	s
	r
	s
	r
	s
	r

	1
	0
	0
	1
	0
	2


Conclusions:

This contribution proposes the allowed set of MCS levels for Enhanced Uplink and overview of simplified of HARQ operation.
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