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Agendaltem: AH99

Sour ce: Nokia

Title: Proposed clarification of the phase reference for SCCPCH carrying PCH
Document for: Decision

1. Introduction
Nokia presented earlier adiscussion paper [1] where the use of the primary CPICH as phase reference for S-CCPCH

carrying PCH was proposed. This simplification of the specification got support and the attached CR clarifies that the
primary CPICH isthe phase reference for S-CCPCH carrying PCH.

2. References

[1] R1-00-1230, " Clarifications for system optionswith AICH and PICH", Nokia
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The DL DPCCH power control preamble for CPCH shall take the same slot format as afterwards, asgiven in Table 15.
The length of the power control preambleis ahigher-layer parameter, Lyc preamnle (S€€ [5], Section 6.2), signalled by the
network. When Lyc.preambie > O, the pilot patterns from slot #(15 — Nycp) to slot #14 of table 12 shall be used for the power
control preamble pilot patterns. The TFCI field isfilled with" 1" bits.

CCCfield infigure 12 is used for the transmission of CPCH control command. On CPCH control command
transmission request from higher layer, a certain pattern is mapped onto CCC field, otherwise nothing is transmitted in
CCCfield. Thereis one to one mapping between the CPCH control command and the pattern. In case of Emergency
Stop of CPCH transmission, [1111] pattern is mapped onto CCC field. The Emergency Stop command shall not be
transmitted during the first Nt message frames of DL DPCCH after Power Control preamble.

Start of Message I ndicator shall be transmitted during the first Ngat message frames of DL DPCCH after Power Control
preamble. [1010] pattern is mapped onto CCC field for Start of Message Indicator. The value of Ngiat message Shall be
provided by higher layers.

5.3.3  Common downlink physical channels

533.1 Common Pilot Channel (CPICH)

The CPICH is afixed rate (30 kbps, SF=256) downlink physical channel that carries a pre-defined bit/symbol sequence.
Figure 13 shows the frame structure of the CPICH.

Pre-defined symbol sequence

a
v

Ty = 2560 chips, 20 bits = 10 symbols

Slot#0 | Slot #1 Slot #i Slot #14
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1radioframe: T, = 10 ms
Figure 13: Frame structure for Common Pilot Channel

In case transmit diversity (open or closedloop) is used on any downlink channel in the cell, the CPICH shall be
transmitted from both antennas using the same channelization and scrambling code. In this case, the pre-defined symbol
sequence of the CPICH isdifferent for Antenna 1 and Antenna 2, see figure 14. In case of no transmit diversity, the
symbol sequence of Antenna 1in figure 14 is used.

Antenna 1l A[A[A|JAIAA|[A|AJAIA[A]JAJAJA|IAJAIA[A[A]JAIAIA|A]A
Antenna 2 -AFATA A FAIFATA A FAJA FAFAJA A FAFA[A A FA[-AJA A |FA|-A
>« P«
slot #14 slot #0 slot #1
>«
Framet#i Frame#i+1

Frame Boundary
Figure 14: Modulation pattern for Common Pilot Channel (with A = 1+j)

There are two types of Common pilot channels, the Primary and Secondary CPICH. They differ in their use and the
limitations placed on their physical features.

5.33.1.1 Primary Common Pilot Channel (P-CPICH)

The Primary Common Pilot Channel (P-CPICH) has the following characteristics:
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- The same channelization code is always used for the P-CPICH, see [4];
- TheP-CPICH isscrambled by the primary scrambling code, see[4];

- Thereisoneand only one P-CPICH per cell;

- TheP-CPICH isbroadcast over the entire cell.

The Primary CPICH is the phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH
and the SS-CCPCH carrying PCH. The Primary CPICH is also the default phase reference for all other downlink physical
channels.

5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)
A Secondary Common Pilot Channel (S CPICH) has the following characteristics:
- Anarbitrary channelization code of SF=256 is used for the S-CPICH, see[4];
- A S-CPICH isscrambled by either the primary or a secondary scrambling code, see[4];
- There may be zero, one, or several S-CPICH per cell;
- A S-CPICH may be transmitted over the entire cell or only over a part of the cell;
- A Secondary CPICH may be the reference for the Secondary CCPCH and the downlink DPCH. If thisisthe
case, the UE isinformed about this by higher-layer signalling.
5.3.3.2 Primary Common Control Physical Channel (P-CCPCH)

The Primary CCPCH is afixed rate (30 kbps, SF=256) downlink physical channels used to carry the BCH transport
channel.

Figure 15 shows the frame structure of the Primary CCPCH. The frame structure differs from the downlink DPCH in
that no TPC commands, no TFCI and no pilot bits are transmitted. The Primary CCPCH is not transmitted during the
first 256 chips of each slot. Instead, Primary SCH and Secondary SCH are transmitted during this period (see
subclause5.3.3.4).

256 chips
' Dat
a
- (TXOFF) 18 bits
& >
Ty = 2560 chips, 20 bits
Slot#0 | Slot #1 Slot #i Slot #14

A

»
>

1radio frame: T, = 10 ms

Figure 15: Frame structure for Primary Common Control Physical Channel

5.33.2.1 Primary CCPCH structure with STTD encoding

In case the diversity antennais present in UTRAN and the P-CCPCH is to be transmitted using open loop transmit
diversity, the data bits of the P-CCPCH are STTD encoded as given insubclause5.3.1.1.1. The last two data bitsin
even numbered slots are STTD encoded together with the first two data bits in the following slot, except for slot #14
where the two last data bits are not STTD encoded and instead transmitted with equal power from both the antennas, see
figure 16. Higher layers signal whether STTD encoding is used for the P-CCPCH or not. In addition the
presence/absence of STTD encoding on P-CCPCH isindicated by modulating the SCH, see 5.3.3.4. During power on
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and hand over between cells the UE can determine the presence of STTD encoding on the P-CCPCH, by either
receiving the higher layer message, by demodulating the SCH channel, or by a combination of the above two schemes.
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Pusan, South K orea, 10" — 13" October 2000

Agendaltem: AH99

Sour ce: Nokia
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downlink common channdls

Document for: Decision

1. Introduction
Nokia presented earlier a discussion paper [1] where the removal of the possible use secondary scrambling codesfor

PICH, AICH and S-CCPCH carrying PCH was proposed. This simplification of the specification got support and the
attached CR clarifiesthat only the primary scrambling code is used with the above mentioned physical channels.

2. References

[1] R1-00-1230, " Clarifications for system options with AICH and PICH", Nokia
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Figure 8: Spreading for all downlink physical channels except SCH

Figure 9 illustrates how different downlink channels are combined. Each complex-valued spread channel,
corresponding to point Sin Figure 8, is separately weighted by aweight factor G. The complex-valued P-SCH and S-
SCH, asdescribed in [1], section 5.3.3.4, are separately weighted by weight factors G, and Gs. All downlink physical
channels are then combined using complex addition.
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Figure 9: Spreading and modulation for SCH and P-CCPCH

5.2 Code generation and allocation

521 Channelization codes

The channelization codes of figure 8 are the same codes as used in the uplink, namely Orthogonal Variable Spreading
Factor (OV SF) codes that preserve the orthogonality between downlink channels of different rates and spreading
factors. The OV SF codes are defined in figure 4 in section 4.3.1.

The channelization code for the Primary CPICH isfixed to Ce, 2560 @nd the channelization code for the Primary CCPCH
isfixed to Cu 261 . The channelization codes for al other physical channels are assigned by UTRAN.

With the spreading factor 512 a specific restriction is applied. When the code word C, 512, With n=0,2,4....510, is used
in soft handover, then the code word Cep512,0+1 1S NOt allocated in the Node Bs where timing adjustment is to be used.
Respectively if Cipsizn, Withn=1,3,5....511 is used, then the code word Ce5121-1 iS ot allocated in the Node B where
timing adjustment is to be used. This restriction shall not apply for the softer handover operation or in case UTRAN is
synchronised to such alevel that timing adjustments in soft handover are not used with spreading factor 512.
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When compressed mode is implemented by reducing the spreading factor by 2, the OV SF code used for compressed
framesis:

- Censrr2mez-if ordinary scrambling codeis used.
- Cehsrenmod sz if alternative scrambling codeis used (see section 5.2.2);
where Cy e 1S the channelization code used for non-compressed frames.

In case the OV SF code on the PDSCH varies from frame to frame, the OV SF codes shall be allocated such away that
the OV SF code(s) below the smallest spreading factor will be from the branch of the code tree pointed by the smallest
spreading factor used for the connection. This meansthat all the codes for UE for the PDSCH connection can be
generated according to the OV SF code generation principle from smallest spreading factor code used by the UE on
PDSCH.

In case of mapping the DSCH to multiple parallel PDSCHs, the same rule applies, but all of the branches identified by
the multiple codes, corresponding to the smallest spreading factor, may be used for higher spreading factor allocation.

5.2.2  Scrambling code

A total of 2!8-1 = 262,143 scrambling codes, numbered 0...262,142 can be generated. However not all the scrambling
codes are used. The scrambling codes are divided into 512 sets each of a primary scrambling code and 15 secondary
scrambling codes.

The primary scrambling codes consist of scrambling codes n=16*i wherei=0...511. Thei:th set of secondary
scrambling codes consists of scrambling codes 16*i+k, where k=1...15.

Thereis aone-to-one mapping between each primary scrambling code and 15 secondary scrambling codesin a set such
that i:th primary scrambling code corresponds to i:th set of secondary scrambling codes.

Hence, according to the above, scrambling codesk =0, 1, ..., 8191 are used. Each of these codes are associated with a
|eft alternative scrambling code and aright alternative scrambling code, that may be used for compressed frames. The
|eft alternative scrambling code corresponding to scrambling code k is scrambling code number k + 8192, while the
right alternative scrambling code corresponding to scrambling code k is scrambling code number k + 16384. The
alternative scrambling codes can be used for compressed frames. In this case, the |eft alternative scrambling codeis
used if n<SF/2 and the right alternative scrambling code isused if n?SF/2, where ¢t sy IS the channelization code used
for non-compressed frames. The usage of alternative scrambling code for compressed framesis signalled by higher
layersfor each physical channel respectively.

The set of primary scrambling codes is further divided into 64 scrambling code groups, each consisting of 8 primary
scrambling codes. The j:th scrambling code group consists of primary scrambling codes 16* 8*j+16*k, where j=0..63
and k=0..7.

Each cell isallocated one and only one primary scrambling code. The primary CCPCH,-and primary CPICH, PICH
AICH and S-CCPCH carrying PCH are always transmitted using the primary scrambling code. The other downlink
physical channels can be transmitted with either the primary scrambling code or a secondary scrambling code from the
set associated with the primary scrambling code of the cell.

The mixture of primary scrambling code and secondary scrambling code for one CCTrCH is allowable. However, in the
case of the CCTrCH of type DSCH then all the PDSCH channelisation codes that a single UE may receive shall be
under a single scrambling code (either the primary or a secondary scrambling code).

The scrambling code sequences are constructed by combining two real sequencesinto acomplex sequence. Each of the
two real sequences are constructed as the position wise modulo 2 sum of 38400 chip segments of two binary m
sequences generated by means of two generator polynomials of degree 18. The resulting sequences thus constitute
segments of a set of Gold sequences. The scrambling codes are repeated for every 10 msradio frame. Let x and y be the
two sequences respectively. The x sequence is constructed using the primitive (over GF(2)) polynomial 1+X’+X*® . The
y sequence is constructed using the polynomial 1+ X%+ X"+ X0+ X8,

The sequence depending on the chosen scrambling code number n is denoted z,, in the sequel. Furthermore, let (i), y(i)
and z,(i) denote thei:th symbol of the sequence x, y, and z,, respectively.
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