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1 Introduction
In this contribution, the required redundancy versions (RV) and mapping of RSN and RV for 1.28Mcps E-DCH are proposed. In general, the proposed schemes have the following characteristics:

· The coding chain is similar to that of HS-DSCH for TDD

· The same redundancy versions (RV) as used for TDD HS-DSCH are used 

· The “s”,”r”, “b” parameters for RV is linked with the RSN, thereby avoiding the need for any explicit signalling of them.

2 IR schemes for TDD 
In order to find a suitable set of redundancy versions (RV) and constellation rearrangement (CoRe) for TDD, we compare several combinations by simulation in different channel models. Both QPSK and 16QAM modulation schemes with low, middle and high coding rates are considered. 

To maximize the commonality between HSDPA and HSUPA in TDD, the same RVs as used by TDD HSDPA are proposed to be reused in TDD HSUPA as much as possible.  For TDD HSUPA, the following RVs shown in table 1 and table 2 are used for 16QAM and QPSK.
Table 1: RV mapping for 16 QAM

	RV
	s
	r
	b

	0
	1
	0
	0

	1
	0
	0
	0

	2
	1
	1
	1

	3
	0
	1
	1

	4
	1
	0
	1

	5
	1
	0
	2

	6
	1
	0
	3

	7
	1
	1
	0

	a1
	0
	0
	1

	a2
	0
	1
	3

	a3
	1
	1
	2

	a4
	1
	1
	3

	a5
	0
	0
	3


Table 2: RV mapping for QPSK

	RV
	s
	r

	0
	1
	0

	1
	0
	0

	2
	1
	1

	3
	0
	1

	4
	1
	2

	5
	0
	2

	6
	1
	3

	7
	0
	3


3 Mapping of RSN and RV of LCR TDD 
The mapping of RSN and RV of LCR TDD for QPSK and 16QAM related to this contribution are described in table 3 and table 4 respectively. For 16QAM, 2 group optional parameters are given.
Table 3: Mapping of RSN and RV of LCR TDD for QPSK
	QPSK(ratio<0.5)
	RV
	parameter

	RSN
	
	s
	r

	1
	0
	1
	0

	2
	2
	1
	1

	3
	0
	1
	0

	4
	2
	1
	1

	 (ratio>=0.5)
	RV
	parameter

	RSN
	
	s
	r

	1
	0
	1
	0

	2
	3
	0
	1

	3
	2
	1
	1

	4
	1
	0
	0


Table 4: Mapping of RSN and RV of LCR TDD for 16QAM
	16QAM(ratio<0.5)
	RV
	Parameter_group1
	RV
	Parameter_group2

	RSN
	
	s
	r
	b
	
	s
	r
	B

	1
	0
	1
	0
	0
	0
	1
	0
	0

	2
	5
	1
	0
	2
	 2
	1
	1
	1

	3
	a4
	1
	1
	3
	5
	1
	0
	2

	4
	2
	1
	1
	1
	a4
	1
	1
	3

	(ratio>=0.5)
	
	
	RV
	

	RSN
	
	s
	r
	b
	
	s
	r
	B

	1
	0
	1
	0
	0
	0
	1
	0
	0

	2
	a2
	0
	1
	3
	3
	0
	1
	1

	3
	1
	0
	0
	0
	a3
	1
	1
	2

	4
	2
	1
	1
	1
	a5
	0
	0
	3


Table 5 shows the reference channels which are defined according to different modulation format and coding rate. Additional simulation assumptions can be found in Table 6.
Table 5   Reference Channels for HSUPA
	Reference channcel
	Block Size
	Time slots
	SF
	Code rate
	Mod
	E-UCCH
	TPC

	
	
	
	
	
	
	Num
	SF
	Mod
	Num
	SF 
	Mod

	FRC1
	68
	3
	16
	0.3434
	QPSK 
	2
	16
	QPSK
	1
	16
	QPSK

	FRC2
	166
	3
	16
	0.8384
	QPSK
	2
	16
	QPSK
	1
	16
	QPSK

	FRC3
	142
	3
	16
	0.3586
	16QAM
	2
	16
	QPSK
	1
	16
	QPSK

	FRC4
	344
	3
	16
	0.8687
	16QAM
	2
	16
	QPSK
	1
	16
	QPSK


Table 6 Simulation Assumptions for HSUPA
	Parameter
	Value

	Carrier Frequency
	2GHz

	Channel
	PA3/PB3(for )

	Power Control
	OFF

	Number of codes 
	1

	Number of ARQ Process
	1

	Max Number of Transmissions
	4

	Channel Estimation
	Real

	Channel Coding
	1/3 rate turbo coding 

	Max no. of iterations for Turbo Coder
	4

	Metric for Turbo Coder
	Max-log MAP

	Input to Turbo Decoder
	Soft

	Over Sampling Rate
	1

	Receive Diversity
	OFF


Figure 1 and  Figure 2 show the BLER results for the QPSK modulated FRC1 and FRC2 with different RV .  Figure 3a to Figure 4c present the BLER results for the 16QAM modulated FRC3 and FRC4 with different RV and CoRe. 
The best schemes are summarized as in Table 3 and Table 4. 
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Figure 1  FRC1 QPSK  low coding rate  in PA3
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Figure 2  FRC2 QPSK  high coding rate  in PA3
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Figure 3a  FRC3 16QAM low coding rate  in PA3 (group 1  parameters)

[image: image4.png]BLER

PA3; SF[16 16 16J[QPSK,QPSK,1BQAM]TBS =142; N-TS=3 ; lowratio

—— Tst trans,
-8 2nd trans
- 3rd trans
—6 4th trans

Ec/No





Figure 3b  FRC3 16QAM low coding rate  in PA3 (group 2  parameters)
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Figure 3c  FRC3 16QAM low coding rate  in PA3 (comparison of group1 and group2 parameters)
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Figure 4a FRC4 16QAM high coding rate  in PA3 (group1 paramters)
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Figure 4b FRC4 16QAM high coding rate  in PA3 (group2 paramters)
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Figure 4c FRC4 16QAM high coding rate  in PA3 (comparison of group 1  and group 2 parameters)
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Figure 4a FRC4 16QAM high coding rate  in PB3 (group1 parameters)
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Figure 4b FRC4 16QAM high coding rate  in PB3 (group 2 parameters)
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Figure 4c FRC4 16QAM high coding rate  in PB3 (comparison of group1 and gour2 parameters)
4 Conclusion

In summary, this document presents the simulation results and analysis of different RV and CoRe patterns, and then a complete proposal for the mapping of RSN and RV for 1.28Mcps TDD E-DCH is offered. The proposal makes maximum reuse of HS-DSCH transport channel processing functions existing for TDD.  By simulations and analysis, the following conclusions are given: 
1. In terms of different RV combination sets，it can be concluded that QPSK and 16QAM can used the same RV version via simulations in various fading channels. 

2. As for the combination sets of cancellation rearrangements and RV versions, performance of [S R B] =[1 1 2] is inferior. Hence RV versions in group 1 are preferred to those in another group. 
Finally, this proposal and the associated text for TR 25.827 (appended below) are expected to be endorsed by RAN1. 
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<<<<<<<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>>>>>

6.2
Signalling Information Required for the Support of HARQ

E-UCCH is used to carry uplink signaling required for HARQ.  The E-UCCH contains the following HARQ-related parameters:

· HARQ process ID (3 bits)

· Retransmission Sequence Number (RSN) – (2 bits)


HARQ-related parameters which are configured by higher layers include:

· nE-HICH in slots (see section 6.1.2)

· The number of HARQ processes (up to 4 which is the maximum number of HARQ processes for either scheduled transmission or non-scheduled transmission )

6.2.1
Retransmission Sequence Number
To indicate the redundancy version (RV) of each HARQ transmission and to assist the NodeB soft buffer management, a two bit retransmission sequence number (RSN) is signalled from the UE to the Node B.  The value of RSN is set by higher layers depending on the transmission number (n) for the associated HARQ process, according to table 6.2.1.1 below. Thus, the RSN sequence for a given HARQ process follows the pattern 0,1,2,3,2,3,2,3,…

Table 6.2.1.1: RSN value for the initial transmission and for retransmissions
	Transmission Number (n)
	RSN value

	0 (initial transmission)
	0

	1
	1

	2
	2

	≥3
	2+(n mod 2)


The used RV is implicitly linked to the transmitted RSN, as such the Node-B is always able to determine the correct RV if the RSN information is correctly obtained.
The adopted mapping between E-DCH RV index and s/r parameters is kept the same as those for FDD E-DCH which is depicted below.

Table 6.2.1.2: mapping between RV and the s and r parameters used for rate matching
	E-DCH RV Index
	s
	r

	0
	1
	0

	1
	0
	0

	2
	1
	1

	3
	0
	1


The proposed constellation rearrangement parameter linkage with RSN is shown in Table6.2.1.3 below.
Table 6.2.1.3: mapping between RSN and b parameters for CoRe
	RSN
	Coding Rate <1/2
	1/2≤ Coding Rate 

	
	b
	b

	0
	0
	0

	1
	1
	3

	2
	2
	0

	3
	3
	1


In addition to being associated with the value of RSN, the redundancy version (RV) of the E-DCH transmission is also associated with the coding rate of the E-DCH transmission according to Table 6.2.1.4  and Table 6.2.1.5 below.
Table 6.2.1.4: Relation between RSN and E-DCH RV index  for QPSK
	RSN
	Coding Rate <1/2
	1/2 ≤ Coding Rate

	
	E-DCH RV Index
	E-DCH RV Index

	0
	0
	0

	1
	2
	3

	2
	0
	2

	3
	2
	1


Table 6.2.1.5: Relation between RSN  and E-DCH RV index  for 16QAM
	RSN
	Coding Rate <1/2
	1/2 ≤ Coding Rate

	
	E-DCH RV Index
	E-DCH RV Index

	0
	0
	0

	1
	0
	3

	2
	2
	1

	3
	2
	2


Considering the simplicity of Chase combining, the UE shall use either:
· an RV index linked to RSN according to the mapping Table6.2.1.4 and Table6.2.1.5

· or, if signalled by higher layers, only E-DCH RV Index 0 for all the transmissions independently of the value of RSN.
<<<<<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>>

