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Abbreviations

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

16QAM
16 Quadrature Amplitude Modulation

BCH
Broadcast Channel

CCPCH
Common Control Physical Channel

CCTrCH
Coded Composite Transport Channel

CDMA
Code Division Multiple Access

CQI
Channel Quality Indicator

DCH
Dedicated Channel

DL
Downlink

DPCH
Dedicated Physical Channel

DRX
Discontinuous Reception

DSCH
Downlink Shared Channel

DTX
Discontinuous Transmission

DwPCH
Downlink Pilot Channel

DwPTS
Downlink Pilot Time Slot

FACH
Forward Access Channel

FDD
Frequency Division Duplex

FEC
Forward Error Correction

GP
Guard Period

GSM
Global System for Mobile Communication

HARQ
Hybrid ARQ

HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
Shared Control Channel for HS-DSCH

HS-SICH
Shared Information Channel for HS-DSCH

MIB
Master Information Block

MICH
MBMS Indicator Channel

NI
MBMS Notification Indicator

NRT
Non-Real Time

OVSF
Orthogonal Variable Spreading Factor
P-CCPCH
Primary CCPCH
PCH
Paging Channel

PDSCH
Physical Downlink Shared Channel

PI
Paging Indicator (value calculated by higher layers)
PICH
Page Indicator Channel

PLCCH
Physical Layer Common Control Channel
Pq
Paging Indicator (indicator set by physical layer)
PRACH
Physical Random Access Channel

PUSCH
Physical Uplink Shared Channel

RACH
Random Access Channel

RF
Radio Frame

RT
Real Time

S-CCPCH
Secondary CCPCH
SCH
Synchronisation Channel

SCTD
Space Code Transmit Diversity

SF
Spreading Factor

SFN
Cell System Frame Number
SS
Synchronisation Shift
TCH
Traffic Channel

TDD
Time Division Duplex

TDMA
Time Division Multiple Access

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TFI
Transport Format Indicator

TPC
Transmitter Power Control

TrCH
Transport Channel

TSTD
Time Switched Transmit Diversity

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UMTS
Universal Mobil Telecommunications System

UpPTS
Uplink Pilot Time Slot

UpPCH
Uplink Pilot Channel

USCH
Uplink Shared Channel

UTRAN
UMTS Terrestrial Radio Access Network

<<<<<<<<<<<<<<<<<<<<<<< NEXT MODIFIED SECTION >>>>>>>>>>>>>>>>>>>>>>>
5A.2.2.2
Transmission of TPC

In this section, transmission of TPC over dedicated physical channels is described.  Optionally, UTRAN may configure some UL CCTrCH’s to be controlled via TPC commands on PLCCH (for example in the case of HS-DSCH operation without an associated downlink DPCH).  PLCCH is described in section 5A.3.13.

Within the context of this subclause, only those TPC commands not borne by PLCCH (in the DL case) nor by PLCCH-controlled physical channels (in the UL case) are considered.  That is to say that those UL timeslot/CCTrCH pairs controlled by PLCCH and those DL TPC commands mapped to PLCCH are excluded from consideration when deriving the mapping between UL/DL TPC commands and the UL/DL CCTrCH’s they control.  The association between PLCCH and UL timeslot/CCTrCH pair(s) is signalled by higher layers.

The burst type for dedicated channels provides the possibility for transmission of TPC in uplink and downlink.

The transmission of TPC is done in the data parts of the traffic burst. Hence the midamble structure and length is not changed. The TPC information is to be transmitted directly after the SS information, which is transmitted after the midamble. Figure 18G shows the position of the TPC command in a traffic burst.

For every user the TPC information is to be transmitted at least once per 5ms sub-frame. For each allocated timeslot it is signalled individually whether that timeslot carries TPC information or not. If applied in a timeslot, transmission of TPC symbols is done in the data parts of the traffic burst and they are transmitted using the physical channel with the lowest physical channel sequence number (p) in that timeslot.  Physical channel sequence numbering is determined by the rate matching function and is described in [7]. 

TPC symbols may also be transmitted on more than one physical channel in a time slot. For this purpose, higher layers allocate an additional number of NTPC physical channels, individually for each time slot. The TPC symbols shall then be transmitted using the physical channels with the NTPC+1 lowest physical channel sequence numbers (p) in that time slot. Physical channel sequence numbering is determined by the rate matching function and is described in [7]. If the rate matching function results in NRM < NTPC+1 remaining physical channels in this time slot, TPC symbols shall be transmitted only on the NRM remaining physical channels.

The TPC symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the respective physical channel. 
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Figure 18G: Position of TPC information in the traffic burst in downlink and uplink

For the number of TPC symbols per time slot there are 3 possibilities, that can be configured by higher layers, individually for each timeslot:

1)
one TPC symbol

2)
no TPC symbols

3)
16/SF TPC symbols

So, in case 3), when SF=1, there are 16 TPC symbols which correspond to 32 bits (for QPSK) and 48 bits (for 8PSK).
In the following the uplink is described only. For the description of the downlink, downlink (DL) and uplink (UL) have to be interchanged.
Each of the TPC symbols for uplink power control in the DL will be associated with an UL time slot and an UL CCTrCH pair. This association varies with 

-
the number of allocated UL time slots and UL CCTrCHs on these time slots (time slot and CCTrCH pair) and 

-
the allocated TPC symbols in the DL. 

In case a UE has 

-
more than one channelisation code 

and/or 

-
channelisation codes being of lower spreading factor than 16 and using 16/SF SS and 16/SF TPC symbols, 

the TPC commands for each ULtime slot CCTrCH pair (all channelisation codes on that time slot belonging to the same time slot and CCTrCH pair have the same TPC command) will be distributed to the following rules:

1.
The ULtime slots and CCTrCH pairs the TPC commands are intended for will be numbered from the first to the last ULtime slot and CCTrCH pair allocated to the regarded UE (starting with 0). The number of a time slot and CCTrCH pair is smaller than the number of another time slot and CCTrCH pair within the same time slot if its spreading code with the lowest SC number according to the following table has a lower SC number than the spreading code with the lowest SC number of the other time slot and CCTrCH pair.

2.
The commanding TPC symbols on all DL CCTrCHs allocated to one UE are numbered consecutively starting with zero according to the following rules:

a)
The numbers of the TPC commands of a regarded DL time slot are lower than those of DL time slots being transmitted after that time slot. 
b)
Within a DL time slot the numbers of the TPC commands of a regarded channelisation code are lower than those of channelisation codes having a higher spreading code number 

The spreading code number is defined by the following table (see[8]): 

	SC number
	SF (Q)
	Walsh code number (k)

	0
	16
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Note:
Spreading factors 2-8 are not used in DL

c)
Within a channelisation code numbers of the TPC commands are lower than those of TPC commands being transmitted after that time
The following equation is used to determine the UL time slot which is controlled by the regarded TPC symbol in the DL:

[image: image11.wmf](

)

(

)

(

)

(

)

(

)

ULslot

ULslot

DLpos

TPCsymbols

UL

DLpos

TPCsymbols

UL

pos

N

N

TPC

N

SFN

TPC

N

SFN

UL

mod

div

'

'

_

_

+

×

+

+

×

=

,

where 

ULpos is the number of the controlled uplink time slot and CCTrCH pairs.

SFN’ is the system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can be derived from SFN’ by 

SFN=SFN’ div 2, where div is the remainder free division operation.

NUL_PCsymbols is the number of UL TPC symbols in a sub-frame (excluding those on PLCCH-controlled resources).

TPCDLpos is the number of the regarded UL TPC symbol in the DL within the sub-frame.

NULslot is the number of UL slots and CCTrCH pairs in a frame (excluding those associated with PLCCH).
When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between TPC symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new parameters are set.

In Annex CB two examples of the association of TPC commands to time slots and CCTrCH pairs are shown.

Coding of TPC:

The relationship between the TPC Bits and the transmitter power control command for QPSK is the same as in the 3.84Mcps TDD cf. [5.2.2.5 ‘Transmission of TPC’].

The relationship between the TPC Bits and the transmitter power control command for 8PSK is given in table 8C

Table 8C: TPC Bit Pattern for 8PSK

	TPC Bits
	TPC command
	Meaning

	000
	'Down'
	Decrease Tx Power

	110
	'Up'
	Increase Tx Power


5A.2.2.3
Transmission of SS

In this section, transmission of SS over dedicated physical channels is described.  Optionally, UTRAN may configure some UL CCTrCH’s to be controlled via SS commands on PLCCH (for example in the case of HS-DSCH operation without an associated downlink DPCH).  PLCCH is described in section 5A.3.13.

Within the context of this subclause, only those SS commands not borne by PLCCH are considered.  That is to say that those UL timeslots controlled exclusively by PLCCH and those SS commands carried by PLCCH are excluded from consideration when deriving the mapping between DL SS commands and the UL timeslots they control.  The association between PLCCH and UL timeslot/CCTrCH pair(s) is signalled by higher layers.
The burst type for dedicated channels provides the possibility for transmission of uplink synchronisation control (ULSC).

The transmission of ULSC is done in the data parts of the traffic burst. Hence the midamble structure and length is not changed. The ULSC information is to be transmitted directly after the midamble. Figure 18H shows the position of the SS command in a traffic burst.

For every user the ULSC information shall be transmitted at least once per transmitted sub-frame. 

For each allocated timeslot it is signalled individually whether that timeslot carries ULSC information or not. If applied in a time slot, transmission of SS symbols is done in the data parts of the traffic burst and they are transmitted using the physical channel with the lowest physical channel sequence number (p) in that timeslot.  Physical channel sequence numbering is determined by the rate matching function and is described in [7]. 

SS symbols may also be transmitted on more than one physical channel in a time slot. For this purpose, higher layers allocate an additional number of NSS physical channels, individually for each time slot. The SS symbols shall then be transmitted using the physical channels with the NSS+1 lowest physical channel sequence numbers (p) in that time slot. Physical channel sequence numbering is determined by the rate matching function and is described in [7]. If the rate matching function results in NRM < NSS+1 remaining physical channels in this time slot, SS symbols shall be transmitted only on the NRM remaining physical channels.

The SS symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the respective physical channel.

The SS is utilised to command a timing adjustment by (k/8) Tc each M sub-frames, where Tc is the chip period. The k and M values are signalled by the network. The SS, as one of L1 signals, is to be transmitted once per 5ms sub-frame.

M (1-8) and k (1-8) can be adjusted during call setup or readjusted during the call.

Note:
The smallest step for the SS signalled by the UTRAN is 1/8 Tc. For the UE capabilities regarding the SS adjustment of the UE it is suggested to set the tolerance for the executed command to be [1/9;1/7] Tc. 
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Figure 18H: Position of ULSC information in the traffic burst (downlink and uplink)

Note that for the uplink where there is no SS symbol used, the SS symbol space is reserved for future use. This can keep UL and DL slots the same structure.

For the number of SS symbols per time slot there are 3 possibilities, that cn be configured by higher layers individually for each time slot:

-
one SS symbol

-
no SS symbol

-
16/SF SS symbols

So, in case 3, when SF=1, there are 16 SS symbols which correspond to 32 bits (for QPSK) and 48 bits (for 8PSK).
Each of the SS symbols in the DL will be associated with an UL time slot depending on the allocated UL time slots and the allocated SS symbols in the DL.

Note: Even though the different time slots of the UE are controlled with independent SS commands, the UE is not in need to execute SS commands leading to a deviation of more than [3] chip with respect to the average timing advance applied by the UE.

The synchronisation shift commands for each UL time slot (all channelisation codes on that time slot have the same SS command) will be distributed to the following rules:

1.
The UL time slots the SS commands are intended for will be numbered from the first to the last UL time slot occupied by the regarded UE (starting with 0) considering all CCTrCHs allocated to that UE. 

2.
The commanding SS symbols on all downlink CCTrCHs allocated to one UE are numbered consecutively starting with zero according to the following rules:

a)
The numbers of the SS commands of a regarded DL time slot are lower than those of DL time slots being transmitted after that time slot 

b)
Within a DL time slot the numbers of the SS commands of a regarded channelisation code are lower than those of channelisation codes having a bigger spreading code number 

The spreading code number is defined by the following table: (see TS 25.223)

	Spreading code number
	SF (Q)
	Walsh code number (k)

	0
	16
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	Spreading factors 2-8 are nor used in DL
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c)
Within a channelisation code numbers of the SS commands are lower than those of SS commands being transmitted after that time
The following equation is used to determine the UL time slot which is controlled by the regarded SS symbol:

[image: image16.wmf](

)

(

)

(

)

(

)

(

)

ULslot

ULslot

pos

SSsymbols

pos

SSsymbols

pos

N

N

SS

N

SFN

SS

N

SFN

UL

mod

div

'

'

+

×

+

+

×

=

,

where 

ULpos is the number of the controlled uplink time slot.

SFN’ is the system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can be derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.

NSSsymbols is the number of SS symbols in a frame (excluding those associated with PLCCH).

SSpos is the number of the regarded SS symbol within the sub-frame.

NULslot is the number of UL slots in a frame (excluding those slots exclusively controlled by PLCCH).
When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between SS symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new parameters are set.

The relationship between the SS Bits and the SS command for QPSK is the given in table 8D:

Table 8D: Coding of the SS for QPSK

	SS Bits
	SS command
	Meaning

	00
	'Down'
	Decrease synchronisation shift by k/8 Tc

	11
	'Up'
	Increase synchronisation shift by k/8 Tc

	01 
	‘Do nothing’
	No change


The relationship between the SS Bits and the SS command for 8PSK is given in table 8E:

Table 8E: Coding of the SS for 8PSK

	SS Bits
	SS command
	Meaning

	000
	'Down'
	Decrease synchronisation shift by k/8 Tc

	110
	'Up'
	Increase synchronisation shift by k/8 Tc

	011
	‘Do nothing’
	No change


<<<<<<<<<<<<<<<<<<<<<<< NEXT MODIFIED SECTION >>>>>>>>>>>>>>>>>>>>>>>

5A.3.13
Physical Layer Common Control Channel (PLCCH)
The Physical Layer Common Control Channel (PLCCH) is a Node B terminated channel which may be used to carry dedicated (UE-specific) TPC and SS information to multiple UEs.  The PLCCH carries TPC and SS information only.  No higher layer data is mapped to PLCCH.  Each uplink CCTrCH is controlled either by PLCCH or by other appropriate downlink physical channels, under the control of higher layer signalling.

5A.3.13.1
PLCCH Spreading

The PLCCH uses only spreading factor SF=16 as described in subclause 5A.2.1. The spreading codes for use on the PLCCH are indicated by higher layers.
5A.3.13.2
PLCCH Burst Type

The burst format as described in section 5A2.2 is used for the PLCCH.
5A.3.13.3
PLCCH Training Sequence

The training sequences as described in subclause 5A.2.3 are used for PLCCH.

5A.3.13.4
PLCCH timeslot formats

The PLCCH shall use time slot format #0 from table 8G, see section 5A.2.2.4.1.2.
<<<<<<<<<<<<<<<<<<<<<<< NEXT MODIFIED SECTION >>>>>>>>>>>>>>>>>>>>>>>

5A.4
Transmit Diversity for DL Physical Channels

Table 8L summarizes the different transmit diversity schemes for different downlink physical channel types in 1.28Mcps TDD that are described in [9].

Table 8L: Application of Tx diversity schemes on downlink physical channel types in 1.28Mcps TDD
"X" – can be applied, "–" – must not be applied

	Physical channel type
	Open loop TxDiversity
	Closed loop TxDiversity

	
	TSTD
	SCTD
	

	P-CCPCH
	X
	X
	–

	S-CCPCH
	X
	X
	–

	DwPCH
	X
	–
	–

	DPCH
	X
	–
	X

	PDSCH
	X
	X
	X

	PICH
	X
	X
	-

	MICH
	X
	X
	-

	PLCCH
	X
	X
	-

	HS-SCCH
	-
	X
	X

	HS-PDSCH
	-
	-
	X


(*) Note: SCTD may only be applied to physical channels when they are allocated to beacon locations.

<<<<<<<<<<<<<<<<<<<<<<< NEXT MODIFIED SECTION >>>>>>>>>>>>>>>>>>>>>>>

7
Mapping of transport channels to physical channels for the 1.28 Mcps option

This clause describes the way in which the transport channels are mapped onto physical resources, see figure 22.

	Transport channels
	Physical channels

	DCH
	Dedicated Physical Channel (DPCH)

	BCH
	Primary Common Control Physical Channels (P-CCPCH)

	PCH
	Secondary Common Control Physical Channels(S-CCPCH)

	FACH
	Secondary Common Control Physical Channels(S-CCPCH)

	
	PICH

	
	MICH

	
	PLCCH

	RACH
	Physical Random Access Channel (PRACH)

	USCH
	Physical Uplink Shared Channel (PUSCH)

	DSCH
	Physical Downlink Shared Channel (PDSCH)

	
	Down link Pilot Channel (DwPCH)

	
	Up link Pilot Channel (UpPCH)

	
	FPACH

	HS-DSCH
	High Speed Physical Downlink Shared Channel (HS-PDSCH)

	
	Shared Control Channel for HS-DSCH (HS-SCCH)

	
	Shared Information Channel for HS-DSCH (HS-SICH)


Figure 22: Transport channel to physical channel mapping for 1.28Mcps TDD
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