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Introduction

In order to do channel estimation of the channel, pilot information has been introduced on the physical layer. This pilot information is needed both in idle mode and in connected mode independent on UE state (e.g. CELL_PCH, URA_PCH, CELL_FACH or CELL_DCH).

In the WG1 specifications there are three possible ways of transferring pilot information to the UE.

· Dedicated pilot bits: Depending on slot format there is a different amount of dedicated pilot bits carried in the DPCCH part of the dedicated channel. For dedicated channels it is allowed to use beam forming.

· Common pilot information: This is pilot information that is broadcasted in the entire cell with the Primary CPICH. The Primary CPICH is not allowed to use beam forming.

· Beam formed code multiplexed pilot information: This pilot information is sent with a Secondary CPICH, and is handled by the UE in a similar manner as the Primary CPICH. The major difference is that the Secondary CPICH is allowed to use beam forming.

In both WG1 and WG2 specifications the concept of a secondary CPICH is primarily thought to be used for e.g adaptive antennas with beam forming. However, if the network chooses to use a secondary CPICH the UE must know that the secondary CPICH may be used for channel estimation and that the Primary CPICH may not. Currently that is not covered by the signalling.

Proposal

Include means in 25.331 for the network to

· Tell the UE which pilot information that is available and,

· Witch information that can be used in the UE for channel estimation.

This means that

On system information it shall be possible to associate a Secondary CPICH for each secondary CCPCH.

On a dedicated channel it shall be possible to associate a Secondary CPICH for each radio link



Clauses affected:
8.5.7.6 (new), 10.2.6.x (new) Secondary CPICH info, 10.2.6.x (new) Primary CPICH usage for channel estimation, 10.1.47.5.7, 10.1.47.5.8, 10.2.6.9, 10.2.6.33, 10.2.6.34
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8.5.7.6
Physical channel information elements

8.5.7.6.x
Secondary CPICH info
If the IE Secondary CPICH info is included, the UE

· May use the channelisation code according to IE "channelisation code", with scrambling code according to IE "DL scrambling code" in the IE "Secondary CPICH info", for channel estimation of that radio link.
· May use the pilot bits on DPCCH for channel estimation
8.5.7.6.x
Primary CPICH usage for channel estimation

If the IE "Primary CPICH usage for channel estimation" is included and has the value "Primary CPICH may be used" the UE

· May use the Primary CPICH for channel estimation

· May use the pilot bits on DPCCH for channel estimation

If the IE "Primary CPICH usage for channel estimation" is included and has the value "Primary CPICH shall not be used" the UE

· Shall not use the Primary CPICH for channel estimation

· May use the pilot bits on DPCCH for channel estimation

***   Next modified section   ***

10.1.47.5.7
System Information Block type 5

The system information block type 5 contains parameters for the configuration of the common physical channels in the cell. The block may also contain scheduling information for other system information blocks.

Information Element
Presence
Multi
IE type and reference
Semantics description

References to other system information blocks

0 .. <maxSysInfoBlockcount>



>Scheduling information
M




PhyCH information elements





Frequency info
O




Maximum allowed UL TX power
O




CHOICE mode





>TDD





>>Midamble configuration
O


The maximum number of midamble shifts for burst type 1: 4, 8 or 16. Default value is 8.

The maximum number of midamble shifts for burst type 2: 3 or 6. Default value is 3.

>FDD











Primary CCPCH info
O


Note 1

PRACH information

1 .. <maxPRACHcount>



>PRACH info
M




>TFS
M




>CHOICE mode





>>FDD





>>>PRACH partitioning
M




>>>Primary CPICH DL TX power
M




>>>Constant value
M




>>>PRACH power offset 
M




>>>AICH info
M




>>TDD





>>>ASC info
O




Secondary CCPCH information

1 .. <maxSCCPCHcount>



>Secondary CCPCH info
M




>TFCS
M


For FACHs and PCH

>FACH/PCH information

1 .. <maxFACHcount>



>>TFS



For each FACHs and PCH

Note 3

>>CTCH indicator
M
Boolean

The value "TRUE" indicates that a CTCH is mapped on the FACH, and "FALSE" that no CTCH is mapped.

>PICH info
C-Pich




CBS DRX Level 1 information
C-CTCH




NOTE 1:
DL scrambling code of the Primary CCPCH is the same as the one for Primary CPICH(FDD only).


NOTE 3:
TFS for PCH shall be listed at the top of FACH/PCH information if PCH exists.(FACHcount=1)

Condition
Explanation

CTCH
Present only when the IE "CTCH indicator" is equal to TRUE for at least one FACH.

Pich
PICH info is present only when PCH is multiplexed on Secondary CCPCH

Multi Bound
Explanation

MaxPRACHcount
Maximum number of PRACHs

MaxSCCPCHcount
Maximum number of secondary CCPCHs

MaxFACHcount


Maximum number of FACHs mapped onto secondary CCPCHs



MaxPCHcount


Maximum number of PCHs mapped onto secondary CCPCHs

MaxSysInfoBlockcount
Maximum number of references to other system information blocks.

10.1.47.5.8
System Information Block type 6

The system information block type 6 contains parameters for the configuration of the common physical channels to be used in connected mode. The block may also contain scheduling information for other system information blocks. 

Information Element
Presence
Multi
IE type and reference
Semantics description

References to other system information blocks

0 .. <maxSysInfoBlockcount>



>Scheduling information
M




PhyCH information elements





Frequency info
O




Maximum allowed UL TX power
O




Primary CCPCH info
O


Note 1

CHOICE mode





>FDD





>>PICH Power offset
M




>>AICH Power offset
M










PRACH information

0 .. <maxPRACHcount>



>PRACH info
M




>TFS
M




>CHOICE mode





>>FDD





>>>PRACH partitioning
M




>>>Primary CPICH DL TX power
M




>>>Constant value
M




>>>PRACH power offset 
M




>>>AICH info
M




Secondary CCPCH information

0 .. <maxSCCPCHcount>



>Secondary CCPCH info
M




>TFCS
M


For FACHs and PCH

>FACH/PCH information

1 .. <maxFACHcount>



>>TFS



For each FACHs and PCH

Note 3

>>CTCH indicator
M
Boolean

The value "TRUE" indicates that a CTCH is mapped on the FACH, and "FALSE" that no CTCH is mapped.

>PICH info
C-Pich




CBS DRX Level 1 information
C-CTCH




NOTE 1:
DL scrambling code of the Primary CCPCH is the same as the one for Primary CPICH (FDD only).


NOTE 3:
TFS for PCH shall be listed at the top of FACH/PCH information if PCH exists.(FACHcount=1)

Condition
Explanation

CTCH
Present only when the IE "CTCH indicator" is equal to TRUE for at least one FACH.

Pich
PICH info is present only when PCH is multiplexed on Secondary CCPCH

Multi Bound
Explanation

MaxPRACHcount
Maximum number of PRACHs

MaxSCCPCHcount
Maximum number of secondary CCPCHs

MaxFACHcount


Maximum number of FACHs mapped onto secondary CCPCHs



MaxPCHcount


Maximum number of PCHs mapped onto secondary CCPCHs

MaxSysInfoBlockcount
Maximum number of references to other system information blocks.


***   Next modified section   ***

10.2.6.9
Downlink DPCH info

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





>FDD





>>Primary CPICH usage for channel estimation
M

10.2.6.29a


>>Secondary CPICH info
O

10.2.6.34


>>DL channelisation code

1 to <maxChancount>

SF of the channelisation code of the data part for each DPCH

>>>Secondary scrambling code
O

Integer (0..14)


>>>Spreading factor
M

Enumerated(4, 16, 32, 64, 128, 256, 512)


>>>Code number
M

Integer(0..maxCodeNum)


>>Fixed or Flexible Position
M

Enumerated (Fixed, Flexible)


>>TFCI existence
M

Boolean


>>Number of bits for Pilot bits
C-SF

Enumerated (2,4,8 bits)
 

>>TX Diversity Mode
M




>>SSDT Cell Id
O




>TDD





>>Activation Time
O

Integer (0...255)
Frame number start of allocation period. Default is activation time in UE information elements. 

>>Duration
O

Integer (0...255)
Total number of frames. Default = 0 (for infinite)

>>TFCI coding
O

Enumerated(4,8,16,32)
Describes the way the TFCI bits are coded.

Default:

1 TFCI bit coded with 4 bits.

2 TFCI bits coded with 8 bits.

3-5 TFCI bits coded with 16 bits.

6-10 TFCI bits coded with 32 bits.

>>Puncturing Limit
M




>>Repetition period
O

Integer (1 ... Repetition period -1) 
Repetition period of the DPCHs. Default value is 1.

>>Repetition length
O


Length of the allocation for each repetition period. Default value is 1.

>>Individual Timeslot info 

1 to < max Timeslot count>

The first instance of the parameter Individual Timeslot Info corresponds to the timeslot that shall be used first by the physical layer, the second to the timeslot that shall be used second and so on.

>>>channelisation code

1 to <max Codes count>
Enumerated ((1/1), (2/1),

(2/2), (4/1)...(4/4), (8/1)...(8/8),

(16/1)...(16/16))
The first instance of the parameter Channelisation code corresponds to the first DPCH in that timeslot that shall be used first by the physical layer, the second to the DPCH in that timeslot that shall be used second and so on.

>>>Timeslot
M

Integer (0...14)
Timeslot within a frame.

>>>TFCI presence
O

Boolean
If TFCI exists it shall be coded in the first DPCH in this timeslot.
Default value is No TFCI.

>>>Burst type
O

Enumerated (Typ1, Typ2)
Short or long midamble for this timeslot. Default is burst type 1.

>>>Midamble shift
O

Integer (0...MaxMidambleShift – 1)
Midamble shift for this timeslot.  Default is set by layer 1

Condition
Explanation

STTD
This IE is only sent if STTD is applied

SF
This IE is only sent if SF=128 or 256 is applied.

If SF=256, value is 2,4 or 8

If SF=128, value is 4 or 8

Range Bound
Explanation

MaxChancount
Maximum number of channelisation codes used for DL DPCH


MaxCodeNum
Maximum number of codes for one spreading factor (SF) is equal to SF-1.

MaxTimeslotcount
Maximum number of timeslots used for DPCHs

MaxCodesCount
Maximum number of codes for one timeslots

MaxMidambleShift
Maximum number of Midamble Shifts


***   Next modified section   ***

10.2.6.x
Primary CPICH usage for channel estimation

Indicates if the Primary CPICH for a certain radiolink may or shall not be used by the UE for channel estimation.
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Primary CPICH usage for channel estimation
M

Enumerated(Primary CPICH may be used, Primary CPICH shall not be used)



***   Next modified section   ***

10.2.6.33
Secondary CCPCH info

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Selection Indicator
C-BCCH

Enumerated (On, Off)


CHOICE mode





>FDD





>>Primary CPICH usage for channel estimation
M

10.2.6.29a


>>Secondary CPICH info
O

10.2.6.34


>>Secondary scrambling code
O

Integer (0..14)


>>STTD indicator
M

Boolean


>>Spreading factor
M

Enumerated(4, 16, 32, 64, 128, 256)


>>Code number
M

Integer(0..maxCodeNum)


>>Pilot symbol existence
M

Boolean


>>TFCI existence
M

Boolean


>>Fixed or Flexible Position
M

Enumerated (Fixed, Flexible)


>>Timing Offset
O


Time difference between PCCPCH

>TDD





>>TFCI coding
O

Enumerated(4,8,16,32)
Describes the way the TFCI bits are coded.

Default:

1 TFCI bit coded with 4 bits.

2 TFCI bits coded with 8 bits.

3-5 TFCI bits coded with 16 bits.

6-10 TFCI bits coded with 32 bits.

>>Repetition period
O

Integer 

(1, 2, 4, 8, 16, 32, 64)
Repetition period of the SCCPCH 

Default value is 1.

>>Repetition length
O

Integer (1...Repetitionperiod – 1)
Length of the allocation for each repetition. Default value is 1.

>>Offset
O

Integer (0...Repetition Period -1)
SFN modulo Repetition period = offset. Default value is 0.

>>channelisation code

1 to < max Codes count >
Enumerated ((1/1), (2/1),

(2/2), (4/1)...(4/4), (8/1)...(8/8),

(16/1)...(16/16))
The first instance of the parameter Channelisation code corresponds to the first code in that timeslot that shall be used first by the physical layer, the second to the code in that timeslot that shall be used second and so on.

>>Time slot
M

Integer (0...14)
Timeslot within a frame

>>TFCI existence
O

Boolean
If the TFCI exists it shall be coded in the first code in this timeslot. Default is No TFCI

>>Burst type


Enumerated(Type1, Type2)
Long or short midamble  used in this timeslot. Default is burst type 1

>>Midamble shift
O

Integer (0...max Midamble Shift-1)
Midamble shift of this timeslot. Layer 1 sets default.

Condition
Explanation

BCCH
This IE is only sent when BCCH is used

Range Bound
Explanation

MaxCodeNum
Maximum number of codes for one spreading factor (SF) is equal to SF-1.

MaxCodesCount
Maximum number of codes in one timeslot.

10.2.6.34
Secondary CPICH info (FDD only)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Secondary scrambling code
O

Enumerated(1..15)
Default=Same scrambling code as for the Primary CPICH

Channelisation code
M

Enumerated(0..255)
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