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1 INTRODUCTION

Code Specific Phase Offsets for TDD have been proposed a8 RAN WG1 #17 to overcome the
potentia problem of high pesk-to-average power ratios in specific Stuations [1]. In the discussion
concerns were raised on the usage of Code Specific Phase Offsets for the UL.

1. Isa Code Specific Phase Offsat necessary if clipping is performed before pulse- shgping?

2. Code Specific Phase offsets affect the sgna point congelation that currently uses | or Q
congdlations only.

3. Is a Code Specific Phase Offset necessary for the UL because the effect of regular pesks occursin
the case of the same data on multiple pardld codes only?

The following answers can be given to these concerns:

1. It is correct that for the case of the same data on dl codes dipping will prevent the spectrum being
degraded if it is applied before the FIR filter, as the waveform is a Single pesk every symbol. However,
the amount of clipping required would be equa to the additional back-off that would be needed if
clipping were not gpplied, and this would directly reduce the received sgna power. The amount of
additiona back-off required to achieve the ACLR specification is dependent upon the PA used. Using
the PA modd of our smulations would require to back-off by d least 3dB to achieve the ACLR
specification. Thus, the recelved bit energy would be haved.

2. For the proposed offsets 2pi/SF this s correct. If we used offsets pi/2 the signal points would be the
same except for some code specific offset. A minor drawback of pi/2 offsetsis that for a specific small
subset of codes they al may add up, which would lead to the same effect as for gpplying no offsets.
However, the effect is much smaler and is acceptable.

3. Since there are only 2 codes on the UL Code Specific Phase Offsets doesn't redlly improve matters
for the UL. The only reason to use them for the UL as well would be to retain the same modulation
scheme for DL and UL. Since the offsets pi/2 doesn't affect implementation redly, see 2., we propose
to keep this symmetry.



2 PROPOSAL

With respect to the above mentioned items, we propose to use Code Specific Phase Offsets of pi/2
both for the UL and the DL.. A corresponding CR for TS25.223 is attached to this TDoc.
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2000
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6.3 Channelisation Code Specific Multiplier

Associated with each channelisation code is amultiplier W(Qk<) taking values from the set ?i'j? 122 7 where P, isa

permutation of the integer set {0, .... O« -1} and Q, denotes the spreading factor. The multiplier is applied to the data
sequence modul ating each channelisation code. The values of the multiplier for each channelisation code are given in

the table below:

k K K K K K
Wy W, W, W W

1 1 1 H 1 -1
2 A 1 Al o

3 H H 1
4 1 -1 1
2 i |
6 -1 -1
7 B 1
8 1 1
9 Bl
10 |
11 1
12 |
E -

14 H

15 H
16 1

6.43  Scrambling codes

The spreading of data by areal valued channelisation code c® of length Qy isfollowed by acell specific complex
scrambling sequence ? ? r'zl,'_?z ver 16 . The elements 2,1 ?1,...16 of the complex valued scrambling codes shall

be taken from the complex set

_ i _.?
MZ—?l,j, 1,-j7 @)

In equation 4 the letter j denotes the imaginary unit. A complex scrambling code ? is generated from the binary

scrambling codes? ? ?11 2, e ?16? of length 16 shown in Annex A. The relation between the elements ?and 7 is

given by:

2,200 2, 2 ?471%i=1,.16 5)

Hence, the elements ? ; of the complex scrambling code ? are alternating real and imaginary.

The length matching is obtained by concatenating Quax/Q« spread words before the scrambling. The schemeis
illustrated in figure 2 and is described in more detail in subclause 6.4.

3GPP
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Figure 2: Spreading of data symbols

6.54  Spread signal of data symbols and data blocks

The combination of the user sprecifig channelisation and cell specific scrambling codes can be seen asa user and cell
specific spreading code ™ ? Sék) ! with
k k

) 2 M

( - -
Sp -?1? P?1) mod Quax *

173P?1)modQ? k=1,...K, p=L1,....NiQk.
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With the root raised cosine chip impulse filter Cry(t) the transmitted signal belonging to the data block g("i) of
equation 1 transmitted before the midambleis

Ny Q«
k1 k1 k
d PP s e ettt BT <
n=1 g?1
K S kD0 <0
d®P (1) 2 ? diPwy’? sionq 2q:Crot 2 (A 2T 2 (N? DQTe) (6)

n?1l q?1

and for the datablock d (k2) of equation 1 transmitted after the midamble

Ny Qx
D) 22 df DD S, 2 Clolt 2 (@ 20T 2 (1 2DQTe 2N QT ? L Te) ™
n?1 a?1

where L, isthe number of midamble chips.

6.65 Modulation

The complex-valued chip sequence is QPSK modulated as shown in figure 3.

cos(?t)
. Re{S} _|Pulse- »
Split shaping
Complex-valued S real &
chip sequence imag.
parts Im{S} _ | Pulse-
| shaping T
-sin(?t)

Figure 3: Modulation of complex valued chip sequences

The pulse-shaping characteristics are described in [9] and [10].

6.65.1 Combination of physical channels in uplink

Figure 4 illustrates the principle of combination of two different physical uplink channels within one timeslot. The
DPCHsto be combined belong to same CCTrCH, did undergo spreading as described in sections before and are thus
represented by complex-valued sequences. First, the amplitude of all DPCHs is adjusted according to UL open loop
power control as described in [10]. Each DPCH is then separately weighted by a weight factor 7 and combined using
complex addition. After combination of Physical Channelsthe gain factor ?; is applied, depending on the actual TFC as
described in[10].

In case of different CCTrCH, principle shown in Figure 4 appliesto each CCTrCH separately.

3GPP
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Figure 4: Combination of different physical channels in uplink

The values of weight factors % are depending on the spreading factor SF of the corresponding DPCH:

SF of DPCH; 2
16 1
8 J2
4 2
2 22
1 4

The possible values for gain factors?; (corresponding to j—th TFC) are listed in table below:

Signalling value for ?;| Quantized value ?;
15 16/8
14 15/8
13 14/8
12 13/8
11 12/8
10 11/8
9 10/8
8 9/8
7 8/8
6 7/8
5 6/8
4 5/8
3 4/8
2 3/8
1 2/8
0 1/8

6.65.2 Combination of physical channels in downlink

Figure 5 illustrates how different physical downlink channels are combined within one timeslot. Each complex-valued
spread channel is separately weighted by a weight factor G. If a timeslot contains the SCH, the complex-valued SCH,

as described in [7] is separately weighted by a weight factor Goy. All downlink physical channels are then combined
using complex addition.

3GPP
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Figure 5: Combination of different physical channels in downlink in case of SCH timeslot
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