Error! No text of specified style in document.
24
Error! No text of specified style in document.

3GPP TSG-RAN WG1 Meeting #70 
(
R1-123895
Qingdao, P.R. China, 13. – 17. August 2012

	CR-Form-v10

	CHANGE REQUEST

	

	(

	25.212
	CR
	0312
	(

rev
	1
	(

Current version:
	11.2.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/Change-Requests.

	


	Proposed change affects: (

	UICC apps(

	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	Introduction of uplink MIMO and 64QAM

	
	

	Source to WG:
(

	Nokia Siemens Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Ericsson, HiSilicon, Huawei, InterDigital Communications LLC, Qualcomm Incorporated, Renesas Mobile Europe Ltd, Research in Motion, ST-Ericsson, ZTE

	Source to TSG:
(

	

	
	

	Work item code:
(

	MIMO_64QAM_HSUPA-Core
	
	Date: (

	2012-08-27

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	Introduction of Uplink MIMO and 64QAM

	
	

	Summary of change:
(

	Introduction of Uplink MIMO and 64QAM

	
	

	Consequences if 
(

not approved:
	No support for uplink MIMO and 64QAM in Release 11

	
	

	Clauses affected:
(

	

	
	

	
	Y
	N
	
	

	Other specs
(

	x
	
	 Other core specifications
(

	25.211, 25.213, 25.214, 25.302, 25.306, 25.319, 25.321, 25.331, 25.423, 25.433

	affected:
	
	x
	 Test specifications
	

	(show related CRs)
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Primary uplink frequency: If a single uplink frequency is configured for the UE, then it is the primary uplink frequency. In case more than one uplink frequency is configured for the UE, then the primary uplink frequency is the frequency on which the E-DCH corresponding to the serving E-DCH cell associated with the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is indicated by higher layers.

Secondary uplink frequency: A secondary uplink frequency is a frequency on which an E-DCH corresponding to a serving E-DCH cell associated with a secondary serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is indicated by higher layers.

TG: Transmission Gap is consecutive empty slots that have been obtained with a transmission time reduction method. The transmission gap can be contained in one or two consecutive radio frames.

TGL: Transmission Gap Length is the number of consecutive empty slots that have been obtained with a transmission time reduction method. 0 (TGL( 14. The CFNs of the radio frames containing the first empty slot of the transmission gaps, the CFNs of the radio frames containing the last empty slot, the respective positions Nfirst and Nlast within these frames of the first and last empty slots of the transmission gaps, and the transmission gap lengths can be calculated with the compressed mode parameters described in [5].

TrCH number: The transport channel number identifies a TrCH in the context of L1. The L3 transport channel identity (TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the TrCH ID is as follows: TrCH 1 corresponds to the TrCH with the lowest TrCH ID, TrCH 2 corresponds to the TrCH with the next lowest TrCH ID and so on.

1st secondary serving HS-DSCH cell: If the UE is configured with two uplink frequencies, the 1st secondary serving HS-DSCH cell is the secondary serving HS-DSCH cell that is associated with the secondary uplink frequency.  If the UE is configured with a single uplink frequency, the 1st secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

2nd secondary serving HS-DSCH cell: If the UE is configured with more than two serving HS-DSCH cells, the 2nd secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

3rd secondary serving HS-DSCH cell: If the UE is configured with more than three serving HS-DSCH cells, the 3rd secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers. 
4th secondary serving HS-DSCH cell: If the UE is configured with more than four serving HS-DSCH cells, the 4th secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

5th secondary serving HS-DSCH cell: If the UE is configured with more than five serving HS-DSCH cells, the 5th secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

6th secondary serving HS-DSCH cell: If the UE is configured with more than six serving HS-DSCH cells, the 6th secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

7th secondary serving HS-DSCH cell: If the UE is configured with eight serving HS-DSCH cells, the 7th secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

(x(
round towards (, i.e. integer such that x ( (x(  < x+1
(x(
round towards -(, i.e. integer such that x-1 < (x(  ( x

(x(
absolute value of x

sgn(x)
signum function, i.e. [image: image1.wmf]î
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Nfirst 
The first slot in the TG, located in the first compressed radio frame if the TG spans two frames.

Nlast
The last slot in the TG, located in the second compressed radio frame if the TG spans two frames. 

Ntr
Number of transmitted slots in a radio frame.

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbols is:

i
TrCH number

j
TFC number
k
Bit number

l
TF number

m
Transport block number

ni
Radio frame number of TrCH i.

p
PhCH number

r
Code block number

I
Number of TrCHs in a CCTrCH.

Ci
Number of code blocks in one TTI of TrCH i.

Fi 
Number of radio frames in one TTI of TrCH i.

Mi
Number of transport blocks in one TTI of TrCH i.
Ndata,j
Number of data bits that are available for the CCTrCH in a radio frame with TFC j.
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Number of data bits that are available for the CCTrCH in a compressed radio frame with TFC j.
P
Number of PhCHs used for one CCTrCH.
PL
Puncturing Limit for the uplink. Signalled from higher layers
RMi
Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)clauses with different meaning.

x, X

y, Y

z, Z

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ARQ
Automatic Repeat Request

BCH
Broadcast Channel

BER
Bit Error Rate

BLER
Block Error Rate

BS
Base Station

CCPCH
Common Control Physical Channel

CCTrCH
Coded Composite Transport Channel

CFN
Connection Frame Number

CLTD
Closed Loop Transmit Diversity
CRC
Cyclic Redundancy Check

DCH
Dedicated Channel

DL
Downlink (Forward link)

DPCCH
Dedicated Physical Control Channel

DPCH
Dedicated Physical Channel

DPDCH
Dedicated Physical Data Channel

DS-CDMA
Direct-Sequence Code Division Multiple Access

DTX
Discontinuous Transmission

FACH
Forward Access Channel

E-AGCH
E-DCH Absolute Grant Channel

E-DCH
Enhanced Dedicated Channel

E-DPCCH
E-DCH Dedicated Physical Control Channel

E-DPDCH
E-DCH Dedicated Physical Data Channel

E-HICH
E-DCH Hybrid ARQ Indicator Channel

E-RGCH
E-DCH Relative Grant Channel
E-RNTI
E-DCH Radio Network Temporary Identifier
E-ROCH
E-DCH Rank and Offset Channel
FDD
Frequency Division Duplex

F-DPCH
Fractional Dedicated Physical Channel 

F-TPICH
Fractional Transmitted Precoding Indicator Channel 

FER
Frame Error Rate

GF
Galois Field

HARQ
Hybrid Automatic Repeat reQuest

HS-DPCCH
Dedicated Physical Control Channel (uplink) for HS-DSCH 
HS-DPCCH2
Secondary Dedicated Physical Control Channel (uplink) for HS-DSCH, when Secondary_Cell_Enabled is greater than 3
HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
Shared Control Channel for HS-DSCH

MAC
Medium Access Control

MBSFN
MBMS over a Single Frequency Network

Mcps
Mega Chip Per Second

MIMO
Multiple Input Multiple Output

MS
Mobile Station

OVSF
Orthogonal Variable Spreading Factor (codes)

PCCC
Parallel Concatenated Convolutional Code

PCH
Paging Channel

PhCH
Physical Channel

PRACH
Physical Random Access Channel

RACH
Random Access Channel

RSC
Recursive Systematic Convolutional Coder

RV
Redundancy Version

RX
Receive

SCH
Synchronisation Channel

SF
Spreading Factor

SFN
System Frame Number

SIR
Signal-to-Interference Ratio

SNR
Signal to Noise Ratio

S-DPCCH
Secondary Dedicated Physical Control Channel
S-E-DPCCH
Secondary Dedicated Physical Control Channel for E-DCH

S-E-DPDCH
Secondary Dedicated Physical Data Channel for E-DCH
S-E-RNTI
Secondary E-RNTI
TF
Transport Format

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TPC
Transmit Power Control 
TPI
Transmitted Precoding Indicator
TrCH
Transport Channel

TTI
Transmission Time Interval

TX
Transmit

UL
Uplink (Reverse link)

**************** OMITTED UNCHANGED SECTIONS **************
4.2.13.9
Enhanced Dedicated Channel (E-DCH)

· There can be only one TrCH in the E-DCH CCTrCH, i.e. I = 1.

· If the UL_MIMO_Enabled is not set to TRUE, there can only be one transport block in each transmission time interval, i.e. M1 = 1. If the UL_MIMO_Enabled is set to TRUE, there can be one or two transport blocks in each transmission time interval.
· The transmission time interval for TrCHs of E-DCH type is 2 ms or 10 ms.

· The maximum value of the number of E-DPDCHs P are given from the UE capabilities.

4.2.14
Multiplexing of different transport channels into one CCTrCH, and mapping of one CCTrCH onto physical channels

The following rules shall apply to the different transport channels which are part of the same CCTrCH:

1)
Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of a radio frame with CFN fulfilling the relation

CFN mod Fmax = 0,

where Fmax denotes the maximum number of radio frames within the transmission time intervals of all transport channels which are multiplexed into the same CCTrCH, including any transport channels i which are added, reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of the changed CCTrCH.

After addition or reconfiguration of a transport channel i within a CCTrCH, the TTI of transport channel i may only start in radio frames with CFN fulfilling the relation:

CFN mod Fi = 0.

2)
Only transport channels with the same active set can be mapped onto the same CCTrCH.

3)
Different CCTrCHs cannot be mapped onto the same PhCH.

4)
One CCTrCH shall be mapped onto one or several PhCHs. These physical channels shall all have the same SF, except for the case of four E-DPDCHs, where two E-DPDCHs have spreading factor 2 and the other two E-DPDCHs have spreading factor 4, and for the case of four S-E-DPDCHs, where two S-E-DPDCHs have spreading factor 2 and the other two S-E-DPDCHs have spreading factor 4. 
All physical channels belonging to the same CCTrCH shall use the same modulation scheme with the exception that, when transmitted, the common modulation scheme which must be used by the four S-E-DPDCHs could be different from that used by the four E-DPDCHs. 
The 4PAM modulation shall only be used for orthogonal PhCH pairs which are orthogonal in phase and use the same OVSF code.
The 8PAM modulation shall only be used for orthogonal PhCH pairs which are orthogonal in phase and use the same OVSF code.
5)
Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.

6)
For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.

There are hence two types of CCTrCH:

1)
CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCHs or one E-DCH.

2)
CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel, RACH in the uplink, HS-DSCH, BCH, or FACH/PCH for the downlink.

4.2.14.1
Allowed CCTrCH combinations for one UE

4.2.14.1.1
Allowed CCTrCH combinations on the uplink

 The following CCTrCH combinations for one UE are allowed:

1)
one CCTrCH of dedicated type or

1a)
two CCTrCHs of dedicated type, one being of DCH type and the other one of E-DCH type or

2)
one CCTrCH of common type.

4.2.14.1.2
Allowed CCTrCH combinations on the downlink

The following CCTrCH combinations for one UE are allowed:

-
x CCTrCH of dedicated type + y CCTrCH of common type. The allowed combination of CCTrCHs of dedicated and common type are given from UE radio access capabilities. There can be a maximum of one CCTrCH of common type for HS-DSCH. The maximum number of CCTrCHs of common type for FACH is determined from UE capabilities. With one CCTrCH of common type for HS-DSCH, there shall be only one CCTrCH of dedicated type.
NOTE 1:
There is only one DPCCH in the uplink, hence one TPC bits flow on the uplink to control possibly the different DPDCHs on the downlink, part of the same or several CCTrCHs.

NOTE 2:
There is only one DPCCH in the downlink, even with multiple CCTrCHs. With multiple CCTrCHs, the DPCCH is transmitted on one of the physical channels of that CCTrCH which has the smallest SF among the multiple CCTrCHs. Thus there is only one TPC command flow and only one TFCI word in downlink even with multiple CCTrCHs.

NOTE 3:
in the current release, only 1 CCTrCH of dedicated type is supported.

**************** OMITTED UNCHANGED SECTIONS **************
4.8
Coding for E‑DCH

Figure 21 shows the processing structure for the E‑DCH transport channel mapped onto a separate CCTrCH. 
If the UL_MIMO_Enabled is not set to TRUE, or UL_MIMO_Enabled is set to TRUE and the UL_CLTD_Active is not 1, data arrives to the coding unit in form of a maximum of one transport block once every transmission time interval (TTI).
If the UL_MIMO_Enabled is set to TRUE and UL_CLTD_Active = 1, data arrives to the coding unit in form of a maximum of two transport blocks once every TTI. 
-
If a single transport block arrives to the coding unit in a TTI, the transport block is processed the same way as when the UL_MIMO_Enabled was not set to TRUE. 
-
If two transport blocks arrive to the coding unit in a TTI, each transport block is separately processed the same way as the single transport block is processed when the UL_MIMO_Enabled was not set to TRUE. 
The following coding steps can be identified:

-
Add CRC to the transport block

 -
Code block segmentation

-
Channel coding
· Physical layer hybrid ARQ and rate matching

· Physical channel segmentation

· Interleaving

· Physical channel mapping
The coding steps for E-DCH transport channel are shown in the figure below.
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Figure 21: Transport channel processing for E-DCH
In the following the number of transport blocks per TTI and the number of transport channels is always one i.e. m=1 and i=1. When referencing non E-DCH formulae which are used in correspondence with E-DCH formulae the convention is used that transport block subscripts may be omitted (e.g. X1 may be written X).

4.8.1
CRC attachment for E-DCH

CRC attachment for the E-DCH transport channel shall be performed according to the general method described in 4.2.1 above with the following specific parameters.

The CRC length shall always be L1=24 bits.

4.8.2
Code block segmentation for E-DCH

Code block segmentation for the E-DCH transport channel shall be performed according to the general method described in 4.2.2.2 with the following specific parameters.

There is a maximum of one transport block. The bits 
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 input to the block are mapped to the bits 
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 directly. It follows that Xi = Bi. Note that the bits x referenced here refer only to the internals of the code block segmentation function. The output bits from the code block segmentation function are oir1, oir2, oir3, …, oirK.

The value of Z = 5114 for turbo coding shall be used.
4.8.3
Channel coding for E-DCH

Channel coding for the E-DCH transport channel shall be performed according to the general method described in section 4.2.3 above with the following specific parameters.

There is a maximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

4.8.4
Physical layer HARQ functionality and rate matching for E-DCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits of the E-DPDCH or S-E-DPDCH set to which the E-DCH transport channel is mapped. The hybrid ARQ functionality is controlled by the redundancy version (RV) parameters.
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Figure 22: E‑DCH hybrid ARQ functionality
4.8.4.1
Determination of SF, modulation scheme and number of E-DPDCH PhCHs needed
The maximum amount of puncturing that can be applied is
· 1-PLnon-max if the modulation scheme or the number of code channels is less than the maximum allowed by the UE capability and restrictions imposed by UTRAN.
· 1-PLmod_switch if the modulation scheme is BPSK, the number of E-DPDCH code channels equals to 4 and the usage of 4PAM is allowed by the UE capability and restrictions imposed by UTRAN.
· 1-PLmod_switch_2 if the modulation scheme is 4PAM, the number of E-DPDCH code channels equals to 4 and the usage of 8PAM is allowed by the UE capability and restrictions imposed by UTRAN.
· 1-PLmax if the modulation scheme and the number of code channels equals to the maximum allowed by the UE capability and restrictions imposed by UTRAN.

The number of available bits per TTI of one E-DPDCH for all possible spreading factors and modulation schemes is denoted by N256, N128, N64, N32, N16, N8, N4, N2, M4, M2, L4 and L2 where the index refers to the spreading factor. N refers to BPSK modulation, M to 4PAM modulation and L to 8PAM modulation.
The possible number of bits available to the CCTrCH of E-DCH type on all E-DPDCHs, Ne,data, then are {N256, N128, N64, N32, N16, N8, N4,  2(N4, 2(N2, 2(N2+2(N4, 2(M2+2(M4, 2(L2+2(L4}.

SET0 denotes the set of Ne,data values allowed by the UTRAN and supported by the UE, as part of the UE’s capability. SET0 can be a subset of {N256, N128, N64, N32, N16, N8, N4, 2(N4, 2(N2, 2(N2+2(N4, 2(M2+2(M4, 2(L2+2(L4}.

The total number of bits in a TTI before rate matching with transport format j is Ne,j. The total number of bits available for the E‑DCH transmission per TTI with transport format j, Ne,data,j, is determined by executing the following algorithm, where
-
PLnon-max is signalled from higher layers, 
-
PLmod_,switch is equal to 0.468,

-
PLmod_,switch_2 is equal to 0.3858,

-
PLmax is equal to 0.44 , except when the Ne,data = 2(N2+2(N4, 2(M2+2(M4 or 2(L2+2(L4 is allowed by the UTRAN and supported by the UE, in which case PLmax is equal to 0.33:
If the UE transmits only one transport block:
SET1 = { Ne,data in SET0 such that Ne,data – Ne,j is non negative }

If SET1 is not empty and the smallest element of SET1 requires just one E-DPDCH then
Ne,data,j = min SET1
Else
SET2 = { Ne,data in SET0 without 2(N2+2(N4, 2(M2+2(M4 and 2(L2+2(L4 such that Ne,data – PLnon-max × Ne,j is non negative }

If SET2 is not empty then

Sort SET2 in ascending order

Ne,data = min SET2
While Ne,data is not the max of SET2 and the follower of Ne,data requires only one E-DPDCH do

Ne,data = follower of Ne,data in SET2
End while







Ne,data,j = Ne,data
Else
If SET0 includes 2(N2+2(N4
Ne,data = 2(N2+2(N4

If Ne,data / Ne,j < PLmod_switch and SET0 includes 2(M2+2(M4
Ne,data = 2(M2+2(M4
End if
If Ne,data is equal to 2(M2+2(M4 and Ne,data / Ne,j < PLmod_switch_2 and SET0 includes 2(L2+2(L4
Ne,data = 2(L2+2(L4

End if
Ne,data,j = Ne,data provided that Ne,data,j - PLmax × Ne,j is non negative
Else
Ne,data,j = max SET0 provided that Ne,data,j - PLmax × Ne,j is non negative
End if
End if



End if
Else (when UE transmits two transport blocks) 


Ne,data = 2(N2+2(N4

If Ne,data / Ne,j < PLmod_switch and SET0 includes 2(M2+2(M4
Ne,data = 2(M2+2(M4
End if
If Ne,data is equal to 2(M2+2(M4, Ne,data / Ne,j < PLmod_switch_2 and SET0 includes 2(L2+2(L4
Ne,data = 2(L2+2(L4

End if
Ne,data,j = Ne,data provided that Ne,data,j - PLmax × Ne,j is non negative
End if

While E‑DCH TTI length is 10 ms, if an initial transmission occurs in a compressed frame, or a retransmission occurs in a compressed frame, or a retransmission occurs in a non‑compressed frame for which initial transmission was compressed, the number of available bits per TTI of one E‑DPDCH for all possible spreading factors denoted by N256, N128, N64, N32, N16, N8, N4 and N2 used in the algorithm above is replaced by k×N256, k×N128, k×N64, k× N32, k× N16, k× N8, k×N4 and k×N2. The parameter k is equal to ntx1/15 and ntx1 is defined in 4.4.5.1.
4.8.4.1A
Determination of SF, modulation scheme and number of S-E-DPDCH PhCHs needed

S-E-DPDCHs are only present when the UE transmits two transport blocks. When present, the number of S-E-DPDCHs is always 4.
The maximum amount of puncturing that can be applied is
· 1-PLnon-max if the modulation scheme is less than the maximum allowed by the UE capability and restrictions imposed by UTRAN.
· 1-PLmod_switch if the modulation scheme is BPSK and the usage of 4PAM is allowed by the UE capability and restrictions imposed by UTRAN.
· 1-PLmod_switch_2 if the modulation scheme is 4PAM and the usage of 8PAM is allowed by the UE capability and restrictions imposed by UTRAN.

· 1-PLmax if the modulation scheme equals to the maximum allowed by the UE capability and restrictions imposed by UTRAN.

The number of available bits per TTI of one S-E-DPDCH for all possible spreading factors and modulation schemes is denoted by N4, N2, M4, M2, L4 and L2, where the index refers to the spreading factor. N refers to BPSK modulation, M to 4PAM modulation and L to 8PAM modulation.
The possible number of bits available to the CCTrCH of E-DCH type on all S-E-DPDCHs, Ne,data, then are {2(N2+2(N4, 2(M2+2(M4, 2(L2+2(L4}.

SET0 denotes the set of Ne,data values allowed by the UTRAN and supported by the UE, as part of the UE’s capability. SET0 can be a subset of {2(N2+2(N4, 2(M2+2(M4, 2(L2+2(L4}.

The total number of bits in a TTI before rate matching with transport format j is Ne,j. The total number of bits available for the E‑DCH transmission per TTI with transport format j, Ne,data,j, is determined by executing the following algorithm, where
-
PLmod_switch is equal to 0.468,

-
PLmod_switch_2 is equal to 0.3858,

-
PLmax is equal to 0.33:

Ne,data = 2(N2+2(N4

If Ne,data / Ne,j < PLmod_switch and SET0 includes 2(M2+2(M4
Ne,data = 2(M2+2(M4
End if
If Ne,data is equal to 2(M2+2(M4, Ne,data / Ne,j < PLmod_switch_2 and SET0 includes 2(L2+2(L4
Ne,data = 2(L2+2(L4

End if
Ne,data,j = Ne,data provided that Ne,data,j - PLmax × Ne,j is non negative
4.8.4.2
HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs with puncturing in 4.2.7.4.1 above.

4.8.4.3
HARQ Rate Matching Stage

The hybrid ARQ rate matching for the E-DCH transport channel shall be done with the general method described in 4.2.7.5 with the following specific parameters. 

The parameters of the rate matching stage depend on the value of the RV parameters s and r. The s and r combinations corresponding to each RV allowed for the E-DCH are listed in the table below.

Table 15D: RV for E-DCH

	E-DCH RV Index
	s
	r

	0
	1
	0

	1
	0
	0

	2
	1
	1

	3
	0
	1


The parameter eplus, eminus and eini are calculated with the general method for QPSK as described in 4.5.4.3 above. The following parameters are used as input:


Nsys = Np1 = Np2 = Ne,j/3


Ndata = Ne,data,j

rmax = 2 

During uplink compressed frames while E‑DCH TTI length is 10 ms and if Ndata>Ne,j:

· If Ndata mod 3 = 1, one δ bit is added to the Nt,sys bits as the last systematic bit and another δ bit is added to the Nt,p1 bits as the last Nt,p1 bit.

· If Ndata mod 3 = 2, one δ bit is added to the Nt,sys bits as the last systematic bit.

4.8.4.4
HARQ bit collection

The HARQ bit collection shall be performed according to the general method for bit collection for turbo encoded TrCHs with puncturing as specified in 4.2.7.4.2 including the removal of the bits with value (.

4.8.5
Physical channel segmentation for E‑DCH

When more than one E-DPDCH or S-E-DPDCH is used, physical channel segmentation distributes the bits among the different physical channels. The bits input to the physical channel segmentation are denoted by s1, s2, s3, …,sR, where R is the number of bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted up,k where p is the PhCH number. U(p) is the number of physical channel bits in one E-DCH TTI for the pth E-DPDCH or S-E-DPDCH. The relation between sk and up,k is given below.

Bits on first PhCH after physical channel segmentation:
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Bits on pth PhCH after physical channel segmentation:
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4.8.6
Interleaving for E‑DCH

The interleaving is done as shown in figure 22A below, separately for each physical channel. The bits input to the block interleaver are denoted by 
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, where p is PhCH number and U=U(p) is the number of bits in one TTI for one PhCH.
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Figure 22A: Interleaver structure for E-DCH
The basic interleaver is as the 2nd interleaver described in Section 4.2.11. 
For 4PAM, there are two identical interleavers of the same size R2×30, where R2 is the minimum integer fulfilling 
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. The output bits from the physical channel segmentation are divided one by one between the interleavers: bit up,k goes to the first interleaver and bit up,k+1 goes to the second interleaver. Bits are collected one by one from the interleavers: bit vp,k is obtained from the first interleaver and bit vp,k+1 is obtained from the second interleaver, where k mod 2=1.
For 8PAM, there are three identical interleavers of the same size R2×30, where R2 is the minimum integer fulfilling 
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. The output bits from the physical channel segmentation are divided one by one between the interleavers: bit up,k goes to the first interleaver, bit up,k+1 goes to the second interleaver and bit up,k+2 goes to the third interleaver. Bits are collected one by one from the interleavers: bit vp,k is obtained from the first interleaver, bit vp,k+1 is obtained from the second interleaver and bit vp,k+2 is obtained from the third interleaver, where k mod 3=1.
4.8.7
Physical channel mapping for E‑DCH

The E-DCH structure is described in [2]. The bits input to the physical channel mapping are denoted (p,1, (p,2, ..., (p,U(p). The bits (p,k are mapped to the PhCHs such that the bits for each PhCH are transmitted over the air in ascending order with respect to k. 

During compressed frames in the uplink and when E‑DCH TTI is 10 ms:

· For the initial transmission the bits shall be consecutively mapped to the non‑idle slots. The UE shall not map any bit to the E‑DPDCH idle slots specified in 4.4.5.1.

· In case a retransmission occurs in a compressed frame or a retransmission occurs in a non‑compressed frame for which initial transmission was compressed:

· If ntx1>nmax: The bits shall be consecutively mapped to the nmax available slots. The remaining bits are not transmitted.

· If ntx1(nmax: The bits shall be consecutively mapped to the ntx1 non‑idle slots, whilst no bits are mapped to the idle slots.

· The transmission gap position and the parameters ntx1 and nmax are specified in 4.4.5.2.

4.9
Coding for E‑DPCCH

The following information is transmitted by means of the E-DPCCH:


- Retransmission sequence number (RSN):
xrsn,1, xrsn,2

- E-TFCI:






xtfci,1, xtfci,2, ..., xtfci,7

- "Happy" bit:









xh,1
4.9.1
Overview

The figure below illustrates the overall coding chain for E-DPCCH.
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Figure 23: Coding chain for E‑DPCCH

4.9.2
E‑DPCCH information field mapping

4.9.2.1
Information field mapping of E‑TFCI

The E‑TFCI is mapped such that xtfci,1 corresponds to the MSB.

4.9.2.2
Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management a two bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive E‑DPCCH transmissions on that HARQ process can not be decoded or the last received RSN is incompatible with the current one.

The RSN is set by higher layers as described in [16]. The RSN is mapped such that xrsn,1 corresponds to the MSB.
The applied E-DCH RV index specifying the used RV (s and r parameter) depends on the RSN, on  Nsys / Ne,data,j, and if RSN=3 also on the TTIN (TTI number). For 10 ms TTI the TTI number is equal to the CFN, for 2 ms TTI 

TTIN = 5*CFN + subframe number

where the subframe number counts the five TTIs which are within a given CFN, starting from 0 for the first TTI to 4 for the last TTI. NARQ is the number of Hybrid ARQ processes.

Table 16: Relation between RSN value and E-DCH RV Index

	RSN Value
	Nsys / Ne,data,j <1/2
	1/2 ≤ Nsys / Ne,data,j

	
	E-DCH RV Index
	E-DCH RV Index

	0
	0
	0

	1
	2
	3

	2
	0
	2

	3
	[ (TTIN/NARQ( mod 2 ] x 2
	(TTIN/NARQ( mod 4


The UE shall use either

· an RV index as indicated in Table 16 and according to the RSN

· or, if signalled by higher layers only E-DCH RV index 0 independently of the RSN.

4.9.2.3
Information field mapping of the "Happy" bit

The UE shall set xh,1 as specified in Table 16A.

Table 16A: Mapping of "Happy" bit
	"Happy" bit
	xh,1

	Happy
	1

	Not happy
	0


4.9.3
Multiplexing of E‑DPCCH information

The E‑TFCI xtfci,1, xtfci,2, …, xtfci,7, the retransmission sequence number xrsn,1, xrsn,2 and the "happy" bit xh,1 are multiplexed together. This gives a sequence of bits x1, x2, …, x10 where

xk = xh,1


      k=1

xk = xrsn,4-k


         k=2,3
xk = xtfci,11-k


   k=4,5,…,10

4.9.4
Channel coding for E‑DPCCH

Channel coding of the E‑DPCCH is done using a sub-code of the second order Reed-Muller code. Coding is applied to the output x1, x2, ..., x10 from the E-DPCCH multiplexing, resulting in:
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The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.

4.9.5
Physical channel mapping for E‑DPCCH

The E-DPCCH is described in [2]. The sequence of bits z0, z1, ..., z29 output from the E-DPCCH channel coding is mapped to the corresponding E-DPCCH sub frame. The bits are mapped so that they are transmitted over the air in ascending order with respect to i. If the E‑DCH TTI is equal to 10 ms the sequence of bits is transmitted in all the E‑DPCCH sub frames of the E‑DPCCH radio frame.

For compressed frames in the uplink and the case when E‑DCH TTI length is 10 ms, the bits mapped to the E‑DPCCH idle slots specified in 4.4.5.3 shall not be transmitted.
4.9A
Coding for S-E‑DPCCH

The following information is transmitted by means of the S-E-DPCCH:


- Retransmission sequence number (RSN):
xrsn,1, xrsn,2

- E-TFCI:










xtfci,1, xtfci,2, ..., xtfci,7

- Spare:










xh,1
4.9A.1
Overview

Overall coding chain for S-E-DPCCH follows that of the E-DPCCH described in section 4.9.1.
4.9A.2
S-E‑DPCCH information field mapping

4.9A.2.1
Information field mapping of E‑TFCI

The E‑TFCI mapping for S-E-DPCCH follows that of the E-DPCCH described in section 4.9.2.1.
4.9A.2.2
Information field mapping of retransmission sequence number
The RSN mapping for S-E-DPCCH follows that of the E-DPCCH described in section 4.9.2.2.
4.9A.2.3
Information field mapping of the Spare bit

This bit is fixed to ‘0’ in this release of the specifications.
4.9A.3
Multiplexing of S-E‑DPCCH information

The S-E-DPCCH multiplexing follows that of the E-DPCCH multiplexing described in section 4.9.3.
4.9A.4
Channel coding for S-E‑DPCCH

Channel coding for S-E-DPCCH follows the channel coding for E-DPCCH described in section 4.9.4.
4.9A.5
Physical channel mapping for S-E‑DPCCH

Physical channel mapping for S-E-DPCCH follows the physical channel mapping for E-DPCCH described in section 4.9.5.
4.10
Coding for E‑AGCH
The following information is transmitted by means of the absolute grant channel (E‑AGCH):
- Absolute Grant Value:
xagv,1, xagv,2, …, xagv,5
- Absolute Grant Scope:
xags,1
4.10.1 
Overview

Figure 24 below illustrates the overall coding chain for the E‑AGCH.
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Figure 24: Coding for E‑AGCH

4.10.1A
E-AGCH information field mapping

4.10.1A.1
Information field mapping of the Absolute Grant Value

The Absolute Grant Value information is specified in Table 16B and Table 16.B.1. The values are mapped such that xagv,1 corresponds to the MSB of the index.

Based on higher layer signalling, either Table 16B or Table 16.B.1 is selected.

Table 16B: Mapping of Absolute Grant Value
	Absolute Grant Value
	Index

	(168/15)2x6
	31

	(150/15)2x6
	30

	(168/15)2x4
	29

	(150/15)2x4
	28

	(134/15)2x4
	27

	(119/15)2x4
	26

	(150/15)2x2
	25

	(95/15)2x4
	24

	(168/15)2
	23

	(150/15)2
	22

	(134/15)2
	21

	(119/15)2
	20

	(106/15)2
	19

	(95/15)2
	18

	(84/15)2
	17

	(75/15)2
	16

	(67/15)2
	15

	(60/15)2
	14

	(53/15)2
	13

	(47/15)2
	12

	(42/15)2
	11

	(38/15)2
	10

	(34/15)2
	9

	(30/15)2
	8

	(27/15)2
	7

	(24/15)2
	6

	(19/15)2
	5

	(15/15)2
	4

	(11/15)2
	3

	(7/15)2
	2

	ZERO_GRANT*
	1

	INACTIVE*
	0


NOTE *:

These values are specified in [16].

Table 16B.1: Alternative Mapping of Absolute Grant Value
	Absolute Grant Value
	Index

	(377/15)2x4
	31

	(237/15)2x6
	30

	(168/15)2*6
	29

	(150/15)2*6
	28

	(168/15)2*4
	27

	(150/15)2x4
	26

	(134/15)2x4
	25

	(119/15)2x4
	24

	(150/15)2x2
	23

	(95/15)2x4
	22

	(168/15)2
	21

	(150/15)2
	20

	(134/15)2
	19

	(119/15)2
	18

	(106/15)2
	17

	(95/15)2
	16

	(84/15)2
	15

	(75/15)2
	14

	(67/15)2
	13

	(60/15)2
	12

	(53/15)2
	11

	(47/15)2
	10

	(42/15)2
	9

	(38/15)2
	8

	(34/15)2
	7

	(30/15)2
	6

	(27/15)2
	5

	(24/15)2
	4

	(19/15)2
	3

	(15/15)2
	2

	ZERO_GRANT*
	1

	INACTIVE*
	0


NOTE *:

These values are specified in [16].

4.10.1A.2
Information field mapping of the Absolute Grant Scope

The value of xags,1  is set as specified in Table 16C.
Table 16C: Mapping of Absolute Grant Scope
	Absolute Grant Scope
	xags,1

	"Per HARQ process"
	1

	"All HARQ processes"
	0


4.10.1B
Multiplexing of E-AGCH information
The Absolute Grant Value information xagv,1, xagv,2, …, xagv,5 and the Absolute Grant Scope information xags,1 are multiplexed together. This gives a sequence of bits xag,1, xag,2, ..., xag, 6  where

xag,k = xagv,k


   k=1,2,…,5

xag,k = xags,7-k


   k=6
4.10.2
CRC attachment for E‑AGCH

The E-RNTI is the E‑DCH Radio Network Identifier defined in [13]. It is mapped such that xid,1 corresponds to the MSB.

From the sequence of bits xag,1, xag,2, ..., xag,6 a 16 bit CRC is calculated according to section 4.2.1.1. That gives the sequence of bits c1, c2, ..., c16 where
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This sequence of bits is then masked with xid,1, xid,2, ..., xid,16 and appended to the sequence of bits xag,1, xag,2, ..., xag,6 to form the sequence of bits y1, y2, ..., y22 where

yi=xag,i

i=1,2, ...,6

yi=(ci-6 + xid,i-6) mod 2

i= 7, ..., 22
4.10.3
Channel coding for E‑AGCH

Rate 1/3 convolutional coding, as described in Section 4.2.3.1 is applied to the sequence of bits y1, y2, …, y22, resulting in the sequence of bits z1, z2, …, z90.

4.10.4
Rate matching for E‑AGCH
From the input sequence z1, z2, …, z90 the bits z1, z2, z5, z6, z7, z11, z12, z14, z15, z17, z23, z24, z31, z37, z44, z47, z61, z63, z64, z71, z72, z75, z77, z80, z83, z84, z85, z87, z88, z90 are punctured to obtain the output sequence r1, r2, …, r60.

4.10.5
Physical channel mapping for E‑AGCH

The E‑AGCH sub frame is described in [2]. The sequence of bits r1, r2, …, r60  is mapped to the corresponding E‑AGCH sub frame. The bits rk are mapped so that they are transmitted over the air in ascending order with respect to k. If the E‑DCH TTI is equal to 10 ms the same sequence of bits is transmitted in all the E‑AGCH sub frames of the E‑AGCH radio frame.
4.10A
Coding for E-ROCH
The following information is transmitted by means of the E-DCH rank and offset channel (E-ROCH):
- S-ETFC Offset:
xseo,1, xseo,2, …, xseo,5
- Rank Indication:
xri,1
4.10A.1 
Overview

The E-ROCH coding chain uses the same coding chain as the E-AGCH. Figure 24B below illustrates the overall coding chain for the E-ROCH.
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Figure 24B: Coding for E-ROCH
4.10A.2
E-ROCH information field mapping

4.10A.2.1
Information field mapping of the S-ETFC Offset
The S-ETFC Offset  information is specified in Table 16D. The values are mapped such that xseo,1 corresponds to the MSB of the index.

	Power offset in dB
	Index

	4
	31

	3
	30

	2
	29

	1
	28

	0
	27

	-1
	26

	-2
	25

	-3
	24

	-4
	23

	-5
	22

	-6
	21

	-7
	20

	-8
	19

	-9
	18

	-10
	17

	-11
	16

	-12
	15

	-13
	14

	-14
	13

	-15
	12

	-16
	11

	-17
	10

	-18
	9

	-19
	8

	-20
	7

	-21
	6

	-22
	5

	-23
	4

	-24
	3

	-25
	2


Table 16D: Mapping of S-ETFC Offset value
4.10A.2.2
Information field mapping of the Rank Indication
The value of xri,1  is set as specified in Table 16E.
Table 16E: Mapping of Rank Indication
	Rank Indication
	xri,1

	"Rank 2 allowed"
	1

	"Rank 2 not allowed"
	0


4.10A.3
Multiplexing of E-ROCH information
The S-ETFC Offset information xseo,1, xseo,2, …, xseo,5 and the Rank Indication information xri,1 are multiplexed together. This gives a sequence of bits xro,1, xro,2, ..., xro, 6  where

xro,k = xroo,k


k=1,2,…,5

xro,6 = xri,1
4.10A.4
CRC attachment for E-ROCH
The S-E-RNTI is the E‑DCH Radio Network Identifier specific to E-ROCH defined in [13]. It is mapped such that xid,1 corresponds to the MSB.

From the sequence of bits xro,1, xro,2, ..., xro,6 a 16 bit CRC is calculated according to section 4.2.1.1. That gives the sequence of bits c1, c2, ..., c16 where
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This sequence of bits is then masked with xid,1, xid,2, ..., xid,16 and appended to the sequence of bits xro,1, xro,2, ..., xro,6 to form the sequence of bits y1, y2, ..., y22 where

yi=xro,i

i=1,2, ...,6

yi=(ci-6 + xid,i-6) mod 2

i= 7, ..., 22
4.10A.5
Channel coding for E-ROCH
Rate 1/3 convolutional coding, as described in Section 4.2.3.1 is applied to the sequence of bits y1, y2, …, y22, resulting in the sequence of bits z1, z2, …, z90.

4.10A.6
Rate matching for E-ROCH
From the input sequence z1, z2, …, z90 the bits z1, z2, z5, z6, z7, z11, z12, z14, z15, z17, z23, z24, z31, z37, z44, z47, z61, z63, z64, z71, z72, z75, z77, z80, z83, z84, z85, z87, z88, z90 are punctured to obtain the output sequence r1, r2, …, r60.

4.10A.7
Physical channel mapping for E-ROCH
The E-ROCH sub frame is described in [2]. The sequence of bits r1, r2, …, r60  is mapped to the corresponding E-ROCH sub frame. The bits rk are mapped so that they are transmitted over the air in ascending order with respect to k.
4.11
Mapping for E‑RGCH Relative Grant

4.11.1
Overview

The relative grant is transmitted on the E-RGCH as described in [2].

4.11.2
Relative Grant mapping

The relative grant (RG) command is mapped to the relative grant value as described in the table below.

Table 17: Mapping of RG value

	Command
	RG Value (serving E-DCH RLS)
	RG Value (other radio links)

	UP
	+1
	not allowed

	HOLD
	0
	0

	DOWN
	-1
	-1


4.12
Mapping for E-HICH ACK/NACK 

4.12.1
Overview

The ACK/NACK is transmitted on the E‑HICH as described in [2].

4.12.2
ACK/NACK mapping

The ACK/NACK command is mapped to the HARQ acknowledgement indicator as described in the table below.

Table 18: Mapping of HARQ Acknowledgement

	Command
	HARQ acknowledgement indicator

	ACK
	+1

	NACK (RLSs not containing the serving E-DCH cell)
	0

	NACK (RLS containing the serving E-DCH cell)
	-1








































































































































































































 (4PAM)





p,k+1











  v





 (4PAM)





k 





p,





v





 (BPSK)





k





p,





v





 (4PAM)





p,k+1





 u





 (4PAM)





p,k





u





 (BPSK)





k





p,





u





(R2 x 30)





Interleaver





(R2 x 30)





Interleaver

















































































































































































































































































































































































































































































































 (8PAM)





p,k+1





  v





 (4PAM)





k 





p,





v





 (BPSK)





k





p,





v





 (8PAM)





p,k+1





 u





 (4PAM)





p,k





u





 (BPSK)





k





p,





u





(R2 x 30)





Interleaver





(R2 x 30)





Interleaver





 (8PAM)





p,k+2





  v





 (8PAM)





p,k+2





 u





(R2 x 30)





Interleaver





 (8PAM)





k 





p,





v





 (8PAM)





p,k





u





 (4PAM)





p,k+1





 u





 (4PAM)





p,k+1





  v








�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark appropriate boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Office® 2003 applications. Prefered format is ISO standard yyyy-MM-dd.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected and the CRs which are linked. This is particularly important where the affected specs belong to a different working group than that which will agree the present CR.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





3GPP


_1161597649.doc


Systematic







bits







Parity 1







bits







Parity2







bits















RM_P1_2







RM_P2_2







RM_S











Rate Matching











N







sys







N







p1







N







p2







N







t,sys







N







t,







p1







N







t,







p2







bit







separation







Ne,j











bit







collection







Ne,data,j
























_1162647181.doc


CRC attachment







Code block segmentation







Channel Coding







Physical Channel







Segmentation











Physical channel(s)







Physical Layer Hybrid-ARQ







functionality/Rate matching







a







im1







,a







im2







,a







im3







,...,a







imA































Physical channel mapping







Interleaving &







o







ir1







,o







ir2







,o







ir3







,...,o







irK







c







i1







,c







i2







,c







i3







,...,c







i







E







































u







p,1







,u







p,2







,u







p,3







,...,u







p,U(p)







s







1







,s







2







,s







3







,...,s







R































































imB







,...,b







im3







,b







im2







,b







im1







b
















































_1229715238.unknown

_1397851090.unknown

_1407582918.doc


    ID specific



CRC attachment











Channel coding











































Xro,1, xro,2,..., xro,6































Physical channel mapping







Rate matching











xri,1







E-AGCH











    Multiplexing







x�seo,1, xseo,2,..., xseo,5







z1, z2,..., z90







r1, r2,..., r60







y1, y2,..., y22












_1176554876.doc










E�DPCCH







Physical







channel







mapping



















Multiplexing















































z0, z1,..., z29















xh,1







x1, x2,..., x10







xrsn,2, xrsn,1















xtfci,7, ..., xtfci,2, xtfci,1



































Channel







Coding




































































































_1185789454.doc


    ID specific



CRC attachment











Channel coding











































xag,1, xag,2,..., xag,6































Physical channel mapping







Rate matching











xags,1







E-AGCH











    Multiplexing







xagv,1, xagv,2,..., xagv,5







z1, z2,..., z90







r1, r2,..., r60







y1, y2,..., y22












_1161615338.unknown

_1162466193.unknown

_1161006968.unknown

_1161530245.unknown

_1160996051.unknown

_1161006881.unknown

_1075101611.unknown

