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Consequences if
not approved:

RAN1 specifications does not consider all types of signals. The signal formats
output from 25.211 and 25.212 are formally not compatible with the spreading
operation in 25.213. In particular, there is ambiguity about binary, real-valued
and DTX signals and their mapping. Moreover, the mapping of 0/1 to real-valued
+1/-1 is not specified. Also, the title of figure 9 does not correspond to the
contents of the figure.

the input of spreading is speficied. Title of figure 9 is corrected.
z Misleading information regarding signal formats on the interfaces between RAN1

specifications. Unclear bit mapping in downlink, which may lead to incompatible
UE’s and NodeB’s.
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Other specs
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Other comments:

z 51

z Other core specifications z
Test specifications
O&M Specifications

z Isolated impact analysis: The implementation of this CR may impact existing UE
or UTRAN implementations. UEs or NodeBs that have implemented the downlink
bit mapping such that binary “0” is mapped to other values than +1 or binary “1”
is mapped to other values than —1 are not compliant with this CR.
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3} Downlink spreading and modulation

5.1 Spreading

Figure 8 illustrates the spreading operation for all downlink physical channels except SCH, i.e. for P-CCPCH, S-
CCPCH, CPICH, AICH, AP-AICH, CD/CA-ICH, PICH, CSICH, PDSCH,_and downlink DPCH. The non-spread
physical channels except SCH, AICH, AP-AICH and CD/CA-ICH consists of a sequence of 3-valued digits taking the
values 0, 1, “DTX”. Note that "DTX" is only applicable to those downlink physical channels that support DTX
transmission. Before the spreading operation, these are mapped to real-valued symbols_as follows: the binary value “0”
is mapped to the real Value +1, the blnarv value “1” is mapped to the real value —1 and “DTX” is mapped to the real
value 0. - 3 2 . ~For
the indicator channels using 51gnatures (AICH AP AICH and CD/CA- ICH) the real Valued symbols va%ues—depend on
the exact combination of aeguisition-the indicators to be transmitted, compare [2] sections 5.3.3.7, 5.3.3.8 and 5.3.3.9

Each pair of two consecutive real-valued symbols is first serial-to-parallel converted and mapped to an I and Q branch.
The mapping is such that even and odd numbered symbols are mapped to the [ and Q branch respectively. For all
channels except the indicator channels using signaturesATcH, symbol number zero is defined as the first symbol in each
frame. For the indicator channels using signaturesATCH, symbol number zero is defined as the first symbol in each
access slot. The I and Q branches are then both spread to the chip rate by the same real-valued channelization code
Cen.se.m- The channelization code sequence shall be aligned in time with the symbol boundary. The sequences of real-
valued chips on the I and Q branch are then treated as a single complex-valued sequence of chips. This sequence of
chips is scrambled (complex chip-wise multiplication) by a complex-valued scrambling code Sq,,. In case of P-CCPCH,
the scrambling code is applied aligned with the P-CCPCH frame boundary, i.e. the first complex chip of the spread P-
CCPCH frame is multiplied with chip number zero of the scrambling code. In case of other downlink channels, the
scrambling code is applied aligned with the scrambling code applied to the P-CCPCH. In this case, the scrambling code
is thus not necessarily applied aligned with the frame boundary of the physical channel to be scrambled.
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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 S in Figure 8, is separately weighted by a weight factor G;. The complex-valued P-SCH and S-
SCH, as described in [2], section 5.3.3.45, are separately weighted by weight factors G, and G;. All downlink physical
channels are then combined using complex addition.
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Figure 9: Spreadingand-medulationfor SCHand P-CCPCHCombining of downlink physical channels
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3} Downlink spreading and modulation

5.1 Spreading

Figure 8 illustrates the spreading operation for all downlink physical channels except SCH, i.e. for P-CCPCH, S-
CCPCH, CPICH, AICH, AP-AICH, CD/CA-ICH, PICH, CSICH, PDSCH,_and downlink DPCH. The non-spread
physical channels except SCH, AICH, AP-AICH and CD/CA-ICH consists of a sequence of 3-valued digits taking the
values 0, 1, “DTX”. Note that "DTX" is only applicable to those downlink physical channels that support DTX
transmission. Before the spreading operation, these are mapped to real-valued symbols_as follows: the binary value “0”
is mapped to the real Value +1, the blnarv value “1” is mapped to the real value —1 and “DTX” is mapped to the real
value 0. - 3 2 . ~For
the indicator channels using 51gnatures (AICH AP AICH and CD/CA- ICH) the real Valued symbols va%ues—depend on
the exact combination of aeguisition-the indicators to be transmitted, compare [2] sections 5.3.3.7, 5.3.3.8 and 5.3.3.9

Each pair of two consecutive real-valued symbols is first serial-to-parallel converted and mapped to an I and Q branch.
The mapping is such that even and odd numbered symbols are mapped to the [ and Q branch respectively. For all
channels except the indicator channels using signaturesATcH, symbol number zero is defined as the first symbol in each
frame. For the indicator channels using signaturesATCH, symbol number zero is defined as the first symbol in each
access slot. The I and Q branches are then both spread to the chip rate by the same real-valued channelization code
Cen.se.m- The channelization code sequence shall be aligned in time with the symbol boundary. The sequences of real-
valued chips on the I and Q branch are then treated as a single complex-valued sequence of chips. This sequence of
chips is scrambled (complex chip-wise multiplication) by a complex-valued scrambling code Sq,. In case of P-CCPCH,
the scrambling code is applied aligned with the P-CCPCH frame boundary, i.e. the first complex chip of the spread P-
CCPCH frame is multiplied with chip number zero of the scrambling code. In case of other downlink channels, the
scrambling code is applied aligned with the scrambling code applied to the P-CCPCH. In this case, the scrambling code
is thus not necessarily applied aligned with the frame boundary of the physical channel to be scrambled.
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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 S in Figure 8, is separately weighted by a weight factor G;. The complex-valued P-SCH and S-
SCH, as described in [2], section 5.3.3.45, are separately weighted by weight factors G, and G;. All downlink physical
channels are then combined using complex addition.
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Figure 9: Spreadingand-medulationfor SCHand P-CCPCHCombining of downlink physical channels
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3} Downlink spreading and modulation

5.1 Spreading

Figure 8 illustrates the spreading operation for the physical channel except SCH. The behaviour of the modulation
mapper is different between QPSK and 16QAM. The downlink physical channels using QPSK are P-CCPCH, S-
CCPCH, CPICH, AICH, AP-AICH, CSICH, CD/CA-ICH, PICH, PDSCH, HS-SCCH and downlink DPCH. Fhe-ScH

consists-of a-sequence-of real-valuedsymbels—The downlink physical channel using beth-either QPSK ard-or 16 QAM
is HS-PDSCH. The non-spread downlink physical channels, except SCH, AICH, AP-ICH and CD/CA-ICH, consist of a

sequence of 3-valued digits taking the values 0, 1 and “DTX"”. Note that "DTX" is only applicable to those downlink
physical channels that support DTX transmission. In case of QPSK, these digits are mapped to real-valued symbols as

follows: the binary value “0” is mapped to the real value +1, the binary value “1” is mapped to the real value —1 and
“DTX” is mapped to the real value 0. Fe%a%keham&el&awepﬁh&md*ea%e%eh&meﬁwmg%%%&%@%%

: : 3 : -0 —For the
1nd1cat0r channels using signatures ( AICH AP AICH and CD/CA- ICH) the real Valued symbols vame%depend on the
exact combination of the indicators to be transmitted, compare [2] sSections 5.3.3.7, 5.3.3.8 and 5.3.3.9.

Forphysieal-channelusing-In case of QPSK, each pair of two consecutive real-valued symbols is first serial-to-parallel
converted and mapped to an [ and Q branch. The behaviourdefinition of the modulation mapper is such that even and
odd numbered symbols are mapped to the I and Q branch respectively. In case of QPSK, Ferfor all channels using
QPSK-except the indicator channels using signatures, symbol number zero is defined as the first symbol in each frame.
For the indicator channels using signatures, symbol number zero is defined as the first symbol in each access slot. The I
and Q branches are then both spread to the chip rate by the same real-valued channelisation code Cg, sp.m. The
channelisation code sequence shall be aligned in time with the symbol boundary. The sequences of real-valued chips on
the T and Q branch are then treated as a single complex-valued sequence of chips. This sequence of chips is scrambled
(complex chip-wise multiplication) by a complex-valued scrambling code Sy . In case of P-CCPCH, the scrambling
code is applied aligned with the P-CCPCH frame boundary, i.e. the first complex chip of the spread P-CCPCH frame is
multiplied with chip number zero of the scrambling code. In case of other downlink channels, the scrambling code is
applied aligned with the scrambling code applied to the P-CCPCH. In this case, the scrambling code is thus not
necessarily applied aligned with the frame boundary of the physical channel to be scrambled.
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Figure 8: Spreading for all downlink physical channels except SCH

Foerphysteal-channelusing In case of 16QAM, a set of consecutive binary symbols is serial-to-parallel converted and
then mapped to 16QAM by the Mmodulation mapper. The I and Q branches are then both spread to the chip rate by the
same real-valued channelisation code C,y, 16m- The channelisation code sequence shall be aligned in time with the
symbol boundary. The sequences of real-valued chips on the I and Q branch are then treated as a single complex-valued
sequence of chips. This sequence of chips from all multi-codes is summed and then scrambled (complex chip-wise
multiplication) by a complex-valued scrambling code Sy,,. The scrambling code is applied aligned with the scrambling
code applied to the P-CCPCH.

The serial to parallel conversion uses four bits which result in index bits allocated to I and Q according to table 4. These
index bits are mapped to the modulated constellation symbols as illustrated in figure 9xx.
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Table 4: 16 QAM index bits

i 0 1 2 3
b(i) i1 q1 i2 Q92
iy
iy iz
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Figure 9: 16 QAM constellation

Figure 10 illustrates how different downlink channels are combined. Each complex-valued spread channel,

corresponding to point S in Figure 8, is separately weighted by a weight factor G;. The complex-valued P-SCH and S-
| SCH, as described in [2], section 5.3.3.43, are separately weighted by weight factors G, and G;. All downlink physical

channels are then combined using complex addition.
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