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5.3.1.3 P-CCPCH Training sequences
The traini ng sequences, i.e.mi dambl% as dwcrlbed in subetause subclause 5.2.3 are used for the P- CCPCH Aepthess
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5.4 Transmit Diversity for DL Physical Channels

Table 8 summarizes the different transmit diversity schemes for different downlink physical channel typesthat are

described in[9].
Table 8: Application of Tx diversity schemes on downlink physical channel types
"X" —can be applied, "-" —must not be applied
Physical channel type Open loop TxDiversity Closed loop TxDiversity
TSTD SCTD"
P-CCPCH - X -
S-CCPCH -- X --
SCH X - -
DPCH — -- X
PDSCH — ~-X X
PICH — X —

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

For the purpose of measurements, common physical channelsthat are allocated to at-particular locations (time slot,
code) shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon
characteristics are called beacon channels. The locations of the beacon channels are called beacon locations. The
ensemble of beacon channels shall provide the beacon function, i.e. areference power level at the beacon locations,
regularly existing in each radio frame. Thus, beacon channels must be present in each radio frame.
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5.5.2 Physical characteristics of beacon channels
The beacon channels shall have the following physical characteristics. They:
- aretransmitted with reference power;
- aretransmitted without beamforming;
- useburst type 1;
- use midamble m®* and m® exclusively in this time slot; and
- midambles m® and m*? are always left unused in thistime slot, if 16 midambles are allowed in that cell.

Note that in the time slot where the P-CCPCH is transmitted only the midambles m™® to m® shall be used, see 5.6.1.
Thus, midambles m® and m™ are always left unused in this time slot.

The reference power corresponds to the sum of the power allocated to both midambles m® and m®. Two possibilities
exist:

- If ,o-SCTD antennadiversity is not applied to the P-CCPCH-and-PHCHbeacon channels all the reference power
of any beacon channel is allocated to m®.

- If SCTD antennadiversity is applied to the- P-CCPCH-and-PHCHbeacon channels, for any beacon channel

midambles m™® and m® are each allocated half of the reference power. Midarmble m"isused-for the first
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5.7 Midamble Transmit Power

There shall be no offset between the sum of the powers allocated to all midamblesin atimeslot and the sum of the
powers allocated to the data symbol fields. The transmit power within atimeslot is hence constant.

| The midamble transmit power of beacon channelsis equal to the reference power. If SCTD is used for beacon
‘ channel sthe P-CCPCH, the reference power is equally divided between the midambles m™® and m®.

The midamble transmit power of all other physical channels depends on the midamble allocation scheme used. The
following rules apply

- Incase of Default Midamble Allocation, every midamble is transmitted with the same power as the associated
codes.

- Incase of Common Midamble Allocation in the downlink, the transmit power of this common midambleis such
that there is no power offset between the data parts and the midamble part of the overall transmit signal within
onetime dot.

- Incase of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there
is no power offset between the data parts and the midamble part of every user within one time slot.

The following figure depicts the midamble powers for the different channel types and midamble alocation schemes.
Note1: Infigure 18, the codes c(1) to c(16) represent the set of usable codes and not the set of used codes.

Note2: The common midamble allocation and the midamble allocation by higher layers are not applicable in
those beacon time dots, in which the P-CCPCH islocated, see section 5.6.1.
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No Beacon Time Slots

Beacon Time Slots when SCTD is not applied

Beacon Time Slots when SCTD is applied

pA A ph
c(1) Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Common Channels Midamble m(1) Channels Channels Midamble m(2) Channels
Midamble Midamble m(x) Code c(n) Code c(n) Code c(n) Code c(n)
Allocation Midamble m(x) Midamble m(x)
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
x depends on the number of transmitted codes in that time slof
p4 P A p A
@) " Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Midamble m(1) Midamble m(1)
Channels Channels Channels . Channels
c(M) Code c(M) Midamble m(2)

Default c(M+1) c(M+1) c(2M+1) c(2M+1) c(2M+1) c(2M+1)
Midamble Midamble m(2 ) Midamble m(3) Midamble m(3)
Allocation c(2M) c(2M) c(3M) c(3M) c(3M) c(3M)

c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1)
Midamble m(K cev ) Midamble m(K cew ) Midamble m(K cew )
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
M: Number of codes per Midamble (M=16/K ¢, ); in the P-CCPCH Time Slot M = 2, independent of K ce.
Kcew : Number of usable Midamble Shifts in this Cell
A
p P A p A
Codes of Midambl 1 Codes of Beacon Midambl 1 Beacon Beacon Midamble m(1) Beacon
CCTICH 1 idamble m(1) CCTICH1 Channels idamble m(1) Channels Channels - Channels
Midamble m(2)
Midamble
. Codes of . Codes of Codes of . Codes of Codes of . Codes of
"°:f;'1°e’: by CCTICH 2 Midamble m(2) CCTICH 2 CCTICH 1 Midamble m(3) CCTICH 1 CCTrCH 1 Midamble m(3) CCTICH 1
Layers
Codes of . Codes of Codes of . Codes of Codes of . Codes of
ceteny | MidamblemEcen) | copepy cemeny | Midamblemean) | copepy cetreny | Midamblemean)| - copeny
U: Number of CCTrCHs in this Time Slot, multiple CCTrCHs of one user may share one midamble
Kcew : Number of usable Midamble Shifts in this Cell
No Beacon Time Slots Beacon Time Slots when TxDiversity Beacon Time Slots when TxDiversity
is not applied to P-CCPCH is applied to P-CCPCH
pA pA ph
c(1) Code c(1) Beacon Midamble m(1) Beacon Beacon M!damble m(1) Beacon

Common Channels Channels Channels Midamble m(2) Channels

Midamble Midamble m(x) Code ¢(n) Code ¢(n) Code c(n) Code c(n)
Allocation : Midamble m(x) : : Midamble m(x) H

c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
x depends on the number of transmitted codes in that time slot
pA ph phA
<) . Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
: Midamble m(1) : Midamble m(1)
Channels Channels Channels . Channels
c(M) Code c(M) Midamble m(2)

Default c(M+1) c(M+1) c(2M+1) c(2M+1) c(2M+1) c(2M+1)
Midamble : Midamble m(2) : : Midamble m(3) : : Midamble m(3) :
Allocation c(ZM) c(ZM) c(SM) c(SM) c(3M) c(3M)

I ML) Code c(16-M+L) Code c(16-M+1) Code c(16-M+L) Code c(le- ML) Code c(16-M+)
: Midamble m(Kcg ) : : Midamble m(Kcgy) : : Midamble m(Kcg.) :
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
M: Number of codes per Midamble (M=16/Kcg,); in the P-CCPCH Time Slot M = 2, independent of Kcg,
Kegr: Number of usable Midamble Shifts in this Cell
A
P P A P A
Codes of Midamble m(1 Codes of Beacon Midamble m(1 Beacon Beacon Midamble m(1) Beacon
CCTrCH 1 ' e m(1) CCTrCH 1 Channels ! @ Channels Channels . Channels
Midamble m(2)
Midamble
X Codes of . Codes of Codes of . Codes of Codes of . Codes of
A”°:iz"'1°e’: by CCTICH 2 Midamble m(2) CCTICH 2 CCTICH 1 Midamble m(3) CCTICH 1 CCTICH 1 Midamble m(3) CCTICH 1

Layers ; :

Codes of . Codes of Codes of . Codes of Codes of . Codes of
ccrrcny | Midamble m(Keew) | coqreny ccrrcny | Midamble mKeew) | coqiepy cerrcny | Midamble m(Keew) | oqiony

U: Number of CCTrCHs in this Time Slot, multiple CCTrCHs of one user may share one midamble
Kcgr: Number of usable Midamble Shifts in this Cell

Figure 18: Midamble powers for the different midamble allocation schemes
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B.4 Mapping scheme for beacon timeslots and Kce =16 Midambles.

ml m2 m3 M4 m5 m6 m7 | M8 m9 m10 | m11 | M12 | M13 | m14 | m15 | m16
[l 12 X0l o]l o] of[of[o]o] o 0l o[ o[ o] o] o] 0 |1code(seenote1l)
1 1 0 0 0 0 0| o 0 0 0 0 0 0 0 0 |2codes (SCTD
applied to PICH
beacon in this time
slot, see note 2)
1 | X9 1 0 0 0 0|0 0 0 0 0 0 0 0 0 |13 codes
1 [0l o 1]o0o]of[o]o] o 0] o] o] o] o] o] 0 [2codes(SCTD not
applied to PICH
beacon in this time
slot) or 14 codes
1 | X2 o 0 1 0 0| o0 0 0 0 0 0 0 0 0 |3 codes or 15 codes
1 | X2 o 0 0 1 0| o0 0 0 0 0 0 0 0 0 |4 codes or 16 codes
1 | X2 o 0 0 0 1]o0 0 0 0 0 0 0 0 0 |5codes
1 [ x| o 0 0 0 0 |1 0 0 0 0 0 0 0 0 |6 codes
1 [ X9 o 0 0 0 0 |0 0 0 1 0 0 0 0 0 |7 codes
1 | X2 o 0 0 0 0| o0 0 0 0 1 0 0 0 0 |8 codes
1 | X2 o 0 0 0 0| o0 0 0 0 0 1 0 0 0 |9 codes
1 | X2 o 0 0 0 0| o0 0 0 0 0 0 1 0 0 |10 codes
1 | x| o 0 0 0 0 ]o0 0 0 0 0 0 0 1 0 |11 codes
1 | x| o 0 0 0 0| o0 0 0 0 0 0 0 0 1 |12 codes
© For the case of SCTD applied to P-CCPCH-and-PICHbeacon, midamble shift 2 is used by the diversity antenna.
Note1l: If only one codeis present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this dot, by default. Therefore, only the beacon midamble(s) shall be used.
Note2: If SCTD isapplied to beaconthe-PHCH and only two codes are present in a beacon time slot, the PICH-is

the-beacon-channel-and-the beacon channel isthe only channel in this dlot, by default. Therefore, only the
beacon midambles shall be used.

B.5 Mapping scheme for beacon timeslots and Kce =8 Midambles.

ml|m2 | m3| m4d | m5 | m6 | m7 | M8

1 [¥X0] o] o] o] o] o] o [1code(seenote1l)

1 1 0 0 0 0 0 0 |2 codes (SCTD applied to PICH
beacon in this time slot, see note 2)

1 | x0] 1 0 0 0 0 0 |7or13codes

1 [xX%]| o 1 0 0 0 0 |2 (SCTD not applied to P{CH-beacon
in this time slot) or 8 or 14 codes

1 [ xX7] 0] o 1 | o] o] 0 [30r9ori15codes

1 [xX7 ] o] o] o 1 | 0 | 0 |40r10o0r16 codes

1 [ xX7] o 0 0 0 1 0 |5 codes or 11 codes

1 [ xXP] o 0 0 0 0 1 |6 codes or 12 codes

‘ ™) For the case of SCTD applied to P-CCPCH-and-PHCHbeacon, midamble shift 2 is used by the diversity antenna.

Note 1.

‘ Note 2:

If only one code is present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this dot, by default. Therefore, only the beacon midamble(s) shall be used.

If SCTD is applied to beaconthe-PHCH and only two codes are present in a beacon time dot, the PICH-is
the-beacon-channel-and-the beacon channel isthe only channel in this dlot, by default. Therefore, only the
beacon midambles shall be used.
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5.3.1.3 P-CCPCH Training sequences
The traini ng sequences, i.e.mi dambl% as dwcrlbed in subetause subclause 5.2.3 are used for the P- CCPCH Aepthess
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5.4 Transmit Diversity for DL Physical Channels

Table 8 summarizes the different transmit diversity schemes for different downlink physical channel typesthat are

described in[9].
Table 8: Application of Tx diversity schemes on downlink physical channel types
"X" —can be applied, "-" —must not be applied
Physical channel type Open loop TxDiversity Closed loop TxDiversity
TSTD SCTD"
P-CCPCH - X -
S-CCPCH -- X --
SCH X - -
DPCH — -- X
PDSCH — ~-X X
PICH — X —

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

For the purpose of measurements, common physical channelsthat are allocated to at-particular locations (time slot,
code) shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon
characteristics are called beacon channels. The locations of the beacon channels are called beacon locations. The
ensemble of beacon channels shall provide the beacon function, i.e. areference power level at the beacon locations,
regularly existing in each radio frame. Thus, beacon channels must be present in each radio frame.
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5.5.2 Physical characteristics of beacon channels
The beacon channels shall have the following physical characteristics. They:
- aretransmitted with reference power;
- aretransmitted without beamforming;
- useburst type 1;
- use midamble m®* and m® exclusively in this time slot; and
- midambles m® and m*? are always left unused in thistime slot, if 16 midambles are allowed in that cell.

Note that in the time slot where the P-CCPCH is transmitted only the midambles m™® to m® shall be used, see 5.6.1.
Thus, midambles m® and m™ are always left unused in this time slot.

The reference power corresponds to the sum of the power allocated to both midambles m® and m®. Two possibilities
exist:

- If ,o-SCTD antennadiversity is not applied to the P-CCPCH-and-PHCHbeacon channels all the reference power
of any beacon channel is allocated to m®.

- If SCTD antennadiversity is applied to the- P-CCPCH-and-PHCHbeacon channels, for any beacon channel

midambles m™® and m® are each allocated half of the reference power. Midarble isusedfor thefirst
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5.7 Midamble Transmit Power

There shall be no offset between the sum of the powers allocated to all midamblesin atimeslot and the sum of the
powers allocated to the data symbol fields. The transmit power within atimeslot is hence constant.

| The midamble transmit power of beacon channelsis equal to the reference power. If SCTD is used for beacon
‘ channel sthe P-CCPCH, the reference power is equally divided between the midambles m™® and m®.

The midamble transmit power of all other physical channels depends on the midamble allocation scheme used. The
following rules apply

- Incase of Default Midamble Allocation, every midamble is transmitted with the same power as the associated
codes.

- Incase of Common Midamble Allocation in the downlink, the transmit power of this common midambleis such
that there is no power offset between the data parts and the midamble part of the overall transmit signal within
onetime dot.

- Incase of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there
is no power offset between the data parts and the midamble part of every user within one time slot.

The following figure 18 depicts the midamble powers for the different channel types and midamble allocation schemes.
Note1: Infigure 18, the codes c(1) to c(16) represent the set of usable codes and not the set of used codes.

Note2: The common midamble allocation and the midamble allocation by higher layers are not applicable in
those beacon time dots, in which the P-CCPCH islocated, see section 5.6.1.

CR page 7



No Beacon Time Slots

Beacon Time Slots when SCTD is not applied

Beacon Time Slots when SCTD is applied

pA A ph
c(1) Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Common Channels Midamble m(1) Channels Channels Midamble m(2) Channels
Midamble Midamble m(x) Code c(n) Code c(n) Code c(n) Code c(n)
Allocation Midamble m(x) Midamble m(x)
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
x depends on the number of transmitted codes in that time slof
p4 P A p A
@) " Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Midamble m(1) Midamble m(1)
Channels Channels Channels . Channels
c(M) Code c(M) Midamble m(2)

Default c(M+1) c(M+1) c(2M+1) c(2M+1) c(2M+1) c(2M+1)
Midamble Midamble m(2 ) Midamble m(3) Midamble m(3)
Allocation c(2M) c(2M) c(3M) c(3M) c(3M) c(3M)

c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1)
Midamble m(K cev ) Midamble m(K cew ) Midamble m(K cew )
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
M: Number of codes per Midamble (M=16/K ¢, ); in the P-CCPCH Time Slot M = 2, independent of K ce.
Kcew : Number of usable Midamble Shifts in this Cell
A
p P A p A
Codes of Midambl 1 Codes of Beacon Midambl 1 Beacon Beacon Midamble m(1) Beacon
CCTICH 1 idamble m(1) CCTICH1 Channels idamble m(1) Channels Channels - Channels
Midamble m(2)
Midamble
. Codes of . Codes of Codes of . Codes of Codes of . Codes of
"°:f;'1°e’: by CCTICH 2 Midamble m(2) CCTICH 2 CCTICH 1 Midamble m(3) CCTICH 1 CCTrCH 1 Midamble m(3) CCTICH 1
Layers
Codes of . Codes of Codes of . Codes of Codes of . Codes of
ceteny | MidamblemEcen) | copepy cemeny | Midamblemean) | copepy cetreny | Midamblemean)| - copeny
U: Number of CCTrCHs in this Time Slot, multiple CCTrCHs of one user may share one midamble
Kcew : Number of usable Midamble Shifts in this Cell
No Beacon Time Slots Beacon Time Slots when TxDiversity Beacon Time Slots when TxDiversity
is not applied to P-CCPCH is applied to P-CCPCH
pA pA ph
c(1) Code c(1) Beacon Midamble m(1) Beacon Beacon M!damble m(1) Beacon

Common Channels Channels Channels Midamble m(2) Channels

Midamble Midamble m(x) Code ¢(n) Code ¢(n) Code c(n) Code c(n)
Allocation : Midamble m(x) : : Midamble m(x) H

c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
x depends on the number of transmitted codes in that time slot
pA ph phA
<) . Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
: Midamble m(1) : Midamble m(1)
Channels Channels Channels . Channels
c(M) Code c(M) Midamble m(2)

Default c(M+1) c(M+1) c(2M+1) c(2M+1) c(2M+1) c(2M+1)
Midamble : Midamble m(2) : : Midamble m(3) : : Midamble m(3) :
Allocation c(ZM) c(ZM) c(SM) c(SM) c(3M) c(3M)

I ML) Code c(16-M+L) Code c(16-M+1) Code c(16-M+L) Code c(le- ML) Code c(16-M+)
: Midamble m(Kcg ) : : Midamble m(Kcgy) : : Midamble m(Kcg.) :
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
M: Number of codes per Midamble (M=16/Kcg,); in the P-CCPCH Time Slot M = 2, independent of Kcg,
Kegr: Number of usable Midamble Shifts in this Cell
A
P P A P A
Codes of Midamble m(1 Codes of Beacon Midamble m(1 Beacon Beacon Midamble m(1) Beacon
CCTrCH 1 ' e m(1) CCTrCH 1 Channels ! @ Channels Channels . Channels
Midamble m(2)
Midamble
X Codes of . Codes of Codes of . Codes of Codes of . Codes of
A”°:iz"'1°e’: by CCTICH 2 Midamble m(2) CCTICH 2 CCTICH 1 Midamble m(3) CCTICH 1 CCTICH 1 Midamble m(3) CCTICH 1

Layers ; :

Codes of . Codes of Codes of . Codes of Codes of . Codes of
ccrrcny | Midamble m(Keew) | coqreny ccrrcny | Midamble mKeew) | coqiepy cerrcny | Midamble m(Keew) | oqiony

U: Number of CCTrCHs in this Time Slot, multiple CCTrCHs of one user may share one midamble
Kcgr: Number of usable Midamble Shifts in this Cell

Figure 18: Midamble powers for the different midamble allocation schemes
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C.4Mapping scheme for beacon timeslots and K¢ =16

Midambles
ml m2 m3 M4 m5 m6 m7 | M8 m9 m10 | m11 | M12 | M13 | m14 | m15 | m16

1 0] o 0 0 0 0| o0 0 0 0 0 0 0 0 0 |1 code (see note 1)

1 1 0 0 0 0 0| o 0 0 0 0 0 0 0 0 |2codes (SCTD
applied to PICH
beacon in this time
slot, see note 2)

1 | X9 1 0 0 0 0| o0 0 0 0 0 0 0 0 0 |13 codes

1 | 1 0 0 0o 0 0 0 0 0 0 0 0 |2 codes (SCTD not
applied to PICH
beacon in this time
slot) or 14 codes

1 | X2 o 0 1 0 0| o0 0 0 0 0 0 0 0 0 |3 codes or 15 codes

1 | X2 o 0 0 1 0| o0 0 0 0 0 0 0 0 0 |4 codes or 16 codes

1 [ X9 o 0 0 0 1|0 0 0 0 0 0 0 0 0 |5 codes

1 [ X9 o 0 0 0 0 |1 0 0 0 0 0 0 0 0 |6 codes

1 [ X9 o 0 0 0 0| o0 0 0 1 0 0 0 0 0 |7 codes

1 | X2 o 0 0 0 0|0 0 0 0 1 0 0 0 0 |8 codes

1 | X2 o 0 0 0 0| o0 0 0 0 0 1 0 0 0 |9 codes

1 [ X9 o 0 0 0 0 ]o0 0 0 0 0 0 1 0 0 |10 codes

1 [ X9 o 0 0 0 0 |]o0 0 0 0 0 0 0 1 0 |11 codes

1 [ X9 o 0 0 0 0| o0 0 0 0 0 0 0 0 1 |12 codes

‘ ®) For the case of SCTD applied to P-CCPCH-and-PHCHbeacon, midamble shift 2 is used by the diversity antenna.

Note 1:

If only one code is present in a beacon time dot, this code is a beacon channel and the beacon channel is

the only channel in this dot, by default. Therefore, only the beacon midamble(s) shall be used.

Note 2:

If SCTD is applied to the-PHCHbeacon and only two codes are present in a beacon time dot, the PICH-is

the-beacon-channel-and-the beacon channel isthe only channel in this dlot, by default. Therefore, only the
beacon midambles shall be used.

C.5Mapping scheme for beacon timeslots and K¢ =8

Midambles
ml|m2 | m3| m4 | m5 | m6 | m7 | M8

1 [¥X0] o] o] o] o] o] o [1code(seenote1l)

1 1 0 0 0 0 0 0 |2 codes (SCTD applied to PICH
beacon in this time slot, see note 2)

1 | x0] 1 0 0 0 0 0 |7or13codes

1 [xX%]| o 1 0 0 0 0 |2 (SCTD not applied to P{CH-beacon
in this time slot) or 8 or 14 codes

1 [ xX7] 0] o 1 | 0| o] 0 [30r9ori15codes

1 [ X7 o] o] o 1 | 0 | 0 |40r10or16 codes

1 [ X7 ] o 0 0 0 1 0 |5 codes or 11 codes

1 [ xX@] o 0 0 0 0 1 |6 codes or 12 codes

©) For the case of SCTD applied to P-CCPCH-and-PICHbeacon, midamble shift 2 is used by the diversity antenna.

Note 1:

If only one code is present in a beacon time dot, this code is a beacon channel and the beacon channel is

the only channel in this dot, by default. Therefore, only the beacon midamble(s) shall be used.

Note 2:

If SCTD is applied to the-PHCHbeacon and only two codes are present in a beacon time dot, the PICH-is

the-beacon-channel-and-the beacon channel isthe only channel in this dlot, by default. Therefore, only the
beacon midambles shall be used.
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5.3.1.3 P-CCPCH Training sequences
The traini ng sequences, i.e.mi dambl% as dwcrlbed in subetause subclause 5.2.3 are used for the P- CCPCH Aepthess
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5.4 Transmit Diversity for DL Physical Channels

Table 9 summarizes the different transmit diversity schemes for different downlink physical channel typesthat are

described in[9].
Table 9: Application of Tx diversity schemes on downlink physical channel types
"X" —can be applied, "-" —must not be applied
Physical channel type Open loop TxDiversity Closed loop TxDiversity
TSTD SCTD"
P-CCPCH — X —
S-CCPCH - X -
SCH X - -
DPCH — — X
PDSCH — X X
PICH — X —
HS-SCCH - -X X
HS-PDSCH - -X X

(*) Note: SCTD may only be applied to physical channels when they are all ocated to beacon locations.
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5.5 Beacon characteristics of physical channels

For the purpose of measurements, common physical channelsthat are allocated to at-particular locations (time slot,
code) shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon
characteristics are called beacon channels. The locations of the beacon channels are called beacon locations. The
ensemble of beacon channels shall provide the beacon function, i.e. areference power level at the beacon locations,
regularly existing in each radio frame. Thus, beacon channels must be present in each radio frame.
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5.5.2 Physical characteristics of beacon channels
The beacon channels shall have the following physical characteristics. They:
- aretransmitted with reference power;
- aretransmitted without beamforming;
- useburst type 1;
- use midamble m®* and m® exclusively in this time slot; and
- midambles m® and m*? are always left unused in thistime slot, if 16 midambles are allowed in that cell.

Note that in the time slot where the P-CCPCH is transmitted only the midambles m® to m® shall be used, see 5.6.1.
Thus, midambles m® and m™ are always left unused in this time slot.

The reference power corresponds to the sum of the power allocated to both midambles mt and m®. Two possibilities
exist:

- If .o-SCTD antennadiversity is not applied to the P-CCPCH-and-PHCHbeacon channels all the reference power
of any beacon channel is allocated to m®.

- If SCTD antenna diversity is applied to the P-CCPCH-and-PHCHbeacon channels, for any beacon channel

midambles m® and m® are each allocated half of the reference power. Midamblem® 4%useel¢er—the4‘#9:
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5.7 Midamble Transmit Power

There shall be no offset between the sum of the powers allocated to all midamblesin atimesiot and the sum of the
powers allocated to the data symbol fields. The transmit power within atimeslot is hence constant.

The midamble transmit power of beacon channelsis equal to the reference power. If SCTD is used for beacon
channel sthe P-CCPCH, the reference power is equally divided between the midambles m® and m®.

The midamble transmit power of all other physical channels depends on the midamble allocation scheme used. The
following rules apply

- Incase of Default Midamble Allocation, every midamble is transmitted with the same power as the associated
codes.

- In case of Common Midamble Allocation in the downlink, the transmit power of this common midambleis such
that there is no power offset between the data parts and the midambl e part of the overall transmit signal within
onetime dot.

- Incase of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there
is no power offset between the data parts and the midamble part of every user within one time slot.

The following figure 18 depicts the midamble powers for the different channel types and midamble allocation schemes.
Note1l: Infigure 18, the codes c(1) to c(16) represent the set of usable codes and not the set of used codes.

Note2: The common midamble allocation and the midamble allocation by higher layers are not applicable in
those beacon time slots, in which the P-CCPCH is located, see section 5.6.1.
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Beacon Time Slots when SCTD is applied

No Beacon Time Slots Beacon Time Slots when SCTD is not applied
pA P A p A
c(1) Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Common Channels Midamble m(1) Channels Channels Midamble m(2) Channels
Midamble Midamble m(x) Code c(n) Code c(n) Code c(n) Code c(n)
Allocation Midamble m(x) Midamble m(x)
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
x depends on the number of transmitted codes in that time slot
ph ph ph
c) . Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Midamble m(1) Midamble m(1)
Channels Channels Channels . Channels
c(M) Code c(M) Midamble m(2)
Default c(M+1) c(M+1) c(2M+1) c(2M+1) c(2M+1) c(2M+1)
oerau Midamble m(2 ) Midamble m(3) Midamble m(3)
Allocation c(2M) c(2M) c(3M) c(3M) c(3M) c(3M)
c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1)
Midamble m(K ce.. ) Midamble m(K cev. ) Midamble m(K cew )
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
M: Number of codes per Midamble (M=16/K cg ); in the P-CCPCH Time Slot M = 2, independent of K cei.
Kcew : Number of usable Midamble Shifts in this Cell
A
p A pA
Codes of Midamble m(1 Codes of Beacon Midamble m(1 Beacon Beacon Midamble m(1) Beacon
CCTrCH1 @ CCTrCH 1 Channels @ Channels Channels . Channels
Midamble m(2)
Midamble
. Codes of . Codes of Codes of . Codes of Codes of . Codes of
"0:;1"; by CCTICH 2 Midamble m(2) CCTICH 2 CCTrCH 1 Midamble m(3) CCTICH 1 CCTICH 1 Midamble m(3) CCTICH 1
Layers
Codes of " Codes of Codes of " Codes of Codes of " Codes of
cereny | Mdamblemee) | corepy cereny | Mdamble M ean) | corepy cerreny | Midamble MK )l coreny
U: Number of CCTrCHs in this Time Slot, multiple CCTrCHs of one user may share one midamble
Kcew : Number of usable Midamble Shifts in this Cell
No Beacon Time Slots Beacon Time Slots when TxDiversity Beacon Time Slots when TxDiversity
is not applied to P-CCPCH is applied to P-CCPCH
pA pA pA
c(1) Code c(1) Beacon Midamble m(1) Beacon Beacon Midamble m(1) Beacon
Common Channels Channels Channels Midamble m(2) Channels
Midamble Midamble m(x) Code c(n) Code c(n) Code c(n) Code c(n)
Allocation : Midamble m(x) : : Midamble m(x) :
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
x depends on the number of transmitted codes in that time slot
pA pA phA
o) ) Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
: Midamble m(1) : Channels Midamble m(1) Channels Channels Channels
c(M) Code c(M) Midamble m(2)

Default c(M+1) c(M+1) c(2M+1) c(2M+1) c(2M+1) c(2M+1)
Mideam“ble ; Midamble m(2) : : Midamble m(3) : : Midamble m(3) ;
Allocation c(ZM) c(ZM) c(3M) c(3M) c(BM) c(BM)

C(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1)
: Midamble m(Kcg.,) : : Midamble m(Keg, ) : : Midamble m(Keg, ) :
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
M: Number of codes per Midamble (M=16/K¢g,,); in the P-CCPCH Time Slot M = 2, independent of K¢g
Kcew: Number of usable Midamble Shifts in this Cell
A
p phA phA
Codes of Midamble m(1) Codes of Beacon Midamble m(1) Beacon Beacon Midamble m(1) Beacon
CCTrCH 1 CCTrCH 1 Channels Channels Channels . Channels
Midamble m(2)
Midamble
X Codes of . Codes of Codes of . Codes of Codes of . Codes of
A”Ogiz‘r"‘;? by CCTICH 2 Midamble m(2) CCTICH 2 CCTrCH 1 Midamble m(3) CCTrCH 1 CCTrCH 1 Midamble m(3) CCTICH 1
Layers
Codes of . Codes of Codes of . Codes of Codes of . Codes of
cetreny | Mdamblem(Keew) | copony cetrony | MidamblemKeew) | coroy ceticny | Midamble mKeew) | coreny

U: Number of CCTrCHs in this Time Slot, multiple CCTrCHs of one user may share one midamble
Keer: Number of usable Midamble Shifts in this Cell

Figure 18: Midamble powers for the different midamble allocation schemes
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C.4 Mapping scheme for beacon timeslots and K¢ =16
Midambles

ml | m2 | m3 M4 m5 | m6 | m7 | M8 | m9 | ml0 | ml1l | M12 | M13 | m14 | m15 | m16

1 code (see note 1)

|| 2 [¥70] o | o
111010

oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

2 codes (SCTD
applied to PICH
beacon in this time
slot, see note 2)

1 [ X0 ] 1 0 0 0 0| o0 0 0 0 0 0 0 0 0 |13 codes
1 [0 o 1 0 0 0o 0 0 0 0 0 0 0 0 |2 codes (SCTD not
applied to PICH

beacon in this time
slot) or 14 codes

1 X 0 0 1 0 0 0 0 0 0 0 0 0 0 0 |3 codes or 15 codes
1 [ X9 o 0 0 1 0 |]o0 0 0 0 0 0 0 0 0 |4 codes or 16 codes
1 [ x| o 0 0 0 1|0 0 0 0 0 0 0 0 0 |5 codes

1 [ X9 o 0 0 0 0|1 0 0 0 0 0 0 0 0 |6 codes

1 | X2 o 0 0 0 0| o0 0 0 1 0 0 0 0 0 |7 codes

1 | X2 o 0 0 0 0| o0 0 0 0 1 0 0 0 0 |8 codes

1 [ X9 o 0 0 0 0 |]o0 0 0 0 0 1 0 0 0 |9codes

1 [ x| o 0 0 0 0 ]o0 0 0 0 0 0 1 0 0 |10 codes

1 [ X9 o 0 0 0 0| o0 0 0 0 0 0 0 1 0 |11 codes

1 | X7 o 0 0 0 0|0 0 0 0 0 0 0 0 1 |12 codes

©) For the case of SCTD applied to P-CCPCH-and-PICHbeacon, midamble shift 2 is used by the diversity antenna.

Note1l: If only one codeis present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this dot, by default. Therefore, only the beacon midamble(s) shall be used.

| Note2: If SCTD isapplied to the PLCH-beacon and only two codes are present in a beacon time dot, the PICH-is
| the beacon-channel-and-the beacon channel isthe only channel in this dot, by default. Therefore, only the
beacon midambles shall be used.

C.5 Mapping scheme for beacon timeslots and K¢ =8
Midambles

ml | m2 | m3|m4 | m5| m6 | m7 | M8
| 1 [xX7%] o 0 0 0 0 0 |1 code (see note 1)
| 1 1| 0| 0] 0] 0| 0| 0 [2codes(SCTD applied to PICH
| beacon in this time slot, see note 2)
1 [ X7 1 0 0 7 or 13 codes
| 1 [x0] o 1| 0| o] o] 0 |2(SCTD notapplied to PICH-beacon
in this time slot) or 8 or 14 codes
1 [ X7 ] o 0 1 0 0 0 |3or9ori5codes
1 [ xX7] o 0 0 1 0 0 |4 or10or 16 codes
1 [ X7 o 0 0 0 1 0 |5 codes or 11 codes
1 [ xX7] o 0 0 0 0 1 |6 codes or 12 codes

™) For the case of SCTD applied to P-CCPCH-and-PHCHbeacon, midamble shift 2 is used by the diversity antenna.

Notel: If only one codeis present in a beacon time dot, this code is a beacon channel and the beacon channel is
the only channel in this dot, by default. Therefore, only the beacon midamble(s) shall be used.

Note2: If SCTD isapplied to the-PHcHbeacon and only two codes are present in a beacon time slot, the PICH-is
the beacon-channel-and-the beacon channel isthe only channel in this dot, by default. Therefore, only the
beacon midambles shall be used.
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4.6 Downlink Transmit Diversity

| Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH, and SCH is optional in UTRAN. Its
support is mandatory at the UE.
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4.6.3 Transmit Diversity for P-CCPCHBeacon Channels-and-PICH

Space Code Transmit Diversity (SCTD) for the P-CCPCH-and-PFCHbeacon channels may be employed optionally in
the UTRAN. The support is mandatory in the UE. The use of SCTD feor-the P-CCPCH-and-PHCH-will be indicated by
higher layers. If SCTD is active within a cell :-

SCTD shall be applied to any beacon channel, and

the maximum number K¢ of midambles for burst type 1 that are supported in this cell may be 8 or 16, see[8]. The
case of Kcq.= 4 midambles is not allowed for this burst type.

4.6.3.1 P-CCPCHSCTD Transmission Scheme

The open loop downlink transmit diversity scheme for the-P-ECPCHbeacon channels is shown in figure 4. Channel
coding, rate matching, interleaving and bit-to-symbol mapping are performed as in the non-diversity mode. In Space

Code Transmit Diversity mode the data sequence is spread with the channelisation codes cik =D clk 2 and

scrambled with the cell specific scrambling code. The spread sequence on code clk 2 js then transmitted on the
diversity antenna. The power applied to each antenna shall be equal.

Midamble 1—» TX.
Antenna 1

SPR-SCR ¢(1) T

xXxcZ

Encoded and Interleaved Data*»
Symbols, 2 data fields

SPR-SCR ¢(2) Tx.
M Antenna 2
U
7
Midamble 2—»

Figure 4: Block Diagram of the transmitter SCTD
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4.6 Downlink Transmit Diversity

| Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH and SCH is optional in UTRAN. Its
support is mandatory at the UE.
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4.6.3 Transmit Diversity for P-CCPCHBeacon Channels-and-PICH

Space Code Transmit Diversity (SCTD) for the P-CCPCH-and-PFCHbeacon channels may be employed optionally in
the UTRAN. The support is mandatory in the UE. The use of SCTD feor-the P-CCPCH-and-PHCH-will be indicated by
higher layers. If SCTD is active within a cell :-

SCTD shall be applied to any beacon channel, and

the maximum number K¢ of midambles for burst type 1 that are supported in this cell may be 8 or 16, see[8]. The
case of Kcq.= 4 midambles is not allowed for this burst type.

4.6.3.1 P-CCPCHSCTD Transmission Scheme

The open loop downlink transmit diversity scheme for the-P-ECPCHbeacon channels is shown in figure 4. Channel
coding, rate matching, interleaving and bit-to-symbol mapping are performed as in the non-diversity mode. In Space

Code Transmit Diversity mode the data sequence is spread with the channelisation codes cik =D clk 2 and

scrambled with the cell specific scrambling code. The spread sequence on code clk 2 jsthen transmitted on the
diversity antenna. The power applied to each antenna shall be equal.

Midamble 1—» TX.
Antenna 1

SPR-SCR ¢(1) T

xXxcZ

Encoded and Interleaved Data*»
Symbols, 2 data fields

SPR-SCR ¢(2) Tx.
M Antenna 2
U
7
Midamble 2—»

Figure 4: Block Diagram of the transmitter SCTD
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4.6 Downlink Transmit Diversity

Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH, HS-SCCH, HS-PDSCH, and SCH is
optional in UTRAN. Its support is mandatory at the UE.

4.6.1 Transmit Diversity for PDSCH-and, DPCH, HS-SCCH and HS-PDSCH

The transmitter structure to support transmit diversity for PDSCH, DPCH, HS-SCCH, and HS-PDSCH transmission is
shown in figure 1. Channel coding, interleaving and spreading are done as in non-diversity mode. The spread complex
valued signal is fed to both TX antenna branches, and weighted with antenna specific weight factors wy and w,. The
weight factors are complex valued signals (i.e., w; = a + jby), in general. These weight factors are calculated on a per
slot and per user basis.

The weight factors are determined by the UTRAN. Examples of transmit diversity schemes are given in annex B.

ANT1 —_]/
y

Midamble W, v
MUX
Data —>| ENC |—>| INT |—>| SPR+SCR|—> ANT2
j

Uplink channel estimate

Figure 1. Downlink transmitter structure to support Transmit Diversity
for PDSCH, DPCH, HS-SCCH, and HS-PDSCH transmission (UTRAN Access Point)
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4.6.3 Transmit Diversity for P-CCPCHBeacon Channels-and-PICH

Space Code Transmit Diversity (SCTD) for the P-CCPCH-and-PFCHbeacon channels may be employed optionally in
the UTRAN. The support is mandatory in the UE. The use of SCTD feor-the P-CCPCH-and-PHCH-will be indicated by
higher layers. If SCTD is active within a cell :-

SCTD shall be applied to any beacon channel, and

the maximum number K¢ of midambles for burst type 1 that are supported in this cell may be 8 or 16, see[8]. The
case of Kcq.= 4 midambles is not allowed for this burst type.

4.6.3.1 P-CCPCHSCTD Transmission Scheme

The open loop downlink transmit diversity scheme for the-P-ECPCHbeacon channels is shown in figure 4. Channel
coding, rate matching, interleaving and bit-to-symbol mapping are performed as in the non-diversity mode. In Space

Code Transmit Diversity mode the data sequence is spread with the channelisation codes cik =D clk 2 and

scrambled with the cell specific scrambling code. The spread sequence on code clk 2 jsthen transmitted on the
diversity antenna. The power applied to each antenna shall be equal.

Midamble 1—» TX.
Antenna 1

SPR-SCR ¢(1) T

xXxcZ

Encoded and Interleaved Data*»
Symbols, 2 data fields

SPR-SCR ¢(2) Tx.
M Antenna 2
U
7
Midamble 2—»

Figure 4: Block Diagram of the transmitter SCTD
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