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1 Introduction

The technical report for the OFDM in UTRAN study item ‎[1] already contains a basic set of link-level simulation assumptions in its Annex A (specifically, Section A.1).  However, this current set of assumptions is not yet complete.  To ensure consistency between performance evaluations conducted by different companies, it is therefore recommended that additional link-level simulation assumptions be included to define fully the test configurations for link-level evaluations.  This contribution discusses a number of link-level simulation assumptions that are not yet included in ‎[1] and recommends a text proposal for inclusion in Annex A of ‎[1].
Note that these assumptions are intended to define a common link-level evaluation configuration so that simulation results originating from different companies should yield consistent results with each other.  In some cases, it may be necessary to make different simulation assumptions for certain investigations.  In such cases, it is simply requested that companies follow the basic set of link-level simulation assumptions wherever possible and document in their contributions any additional or modified assumptions that have been made.
2 Transmitter Block Diagram
Figure 1 contains a block diagram showing the relevant physical layer processing chains for link-level simulations; this diagram is essentially taken from Figure 20 in ‎[1].  For both WCDMA and OFDM, the physical layer processing stages (e.g. coding, rate matching, etc) are identical between the two transmission technologies, with only the final steps (shown as the shaded blocks) differing, when the coded and interleaved data is physically mapped onto physical channels represented by either spreading codes (WCDMA) or OFDM subcarriers and OFDM symbols (OFDM) and user traffic is multiplexed for transmission.  Several of these processing stages are covered by the link-level simulation assumptions already contained in ‎[1], while the remainder are discussed further in Section ‎3.
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Figure 1:  Physical layer processing chain for link-level simulations
Link-Level Simulation Assumption Details
2.1 Information Bit Payloads and Code Block Sizes

2.1.1 Code Block Size Calculation

The code block size calculation and code block segmentation process should follow the procedure described in Section 4.2.2.2 of ‎[3].  This methodology is briefly described here.
The maximum code block size for turbo coding is:
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Let P be the information payload size (including any CRC bits) for a given TTI (where the calculation of appropriate values for P is described in the following section).  If P is larger than Z, then it is necessary to segment the payload bits into more than one code block.  The number of code blocks for a given TTI payload is given as:



[image: image3.wmf]é

ù

Z

P

C

/

=


The data bits are then distributed evenly among the computed number of code blocks, with the number of bits per code block being given as:
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Note that filler bits are added to the information payload where necessary in order to ensure that each coding block contains the same number of bits.
2.1.2 Information Bit Payloads

To determine appropriate information payload sizes in a straightforward manner, it is now useful to introduce the concept of a WCDMA code data unit, where this represents the amount of data (in terms of QAM symbols) that can be carried on one HSDPA spreading code within one 2 ms TTI.  This amount is, of course, 480 QAM symbols.  A similar OFDM data unit can be defined which also corresponds to 480 QAM symbols, with each symbol being carried on an individual OFDM subcarrier.  The information bit payload and code block size for a given user may then be calculated as follows.  The code rate is defined here as the information bit payload divided by the final number of coded bits (after turbo encoding, rate matching, etc).
1. Multiply the number of data units allocated to that user by 480 to find the total number of QAM symbols per TTI for that user.
2. Multiply the number of QAM symbols by the number of bits per QAM symbol (e.g. 2 for QPSK, 4 for 16QAM) to find the total number of coded bits per TTI for that user.

3. Multiply the total number of coded bits by the code rate to find the information bit payload.

4. Add 24 bits to account for the CRC.  The result is the information bit payload plus CRC per TTI for the given user.

5. The code block size and segmentation can be determined by applying the algorithm from Section ‎3.1.1 to the result of Step ‎3.  If necessary, the information bit payload size should be adjusted upwards by the minimum number of bits required to produce a value for the information bit payload plus CRC that can be divided evenly among the calculated number of code blocks.  This avoids the need for adding filler data bits.
For maximum capacity studies, the maximum number of WCDMA code data units that may be used simultaneously is 15, since 1 of the 16 spreading codes is reserved for the pilot (CPICH) and signaling channels.  Table 1 shows the information bit loads that can be supported for each of the ten standard link modes (QPSK and 16QAM modulation), assuming that 15 WCDMA code data units or, equivalently, 15 OFDM data units, are used for transmission to a single user within each TTI, thereby yielding a total of 15×480=7200 QAM symbols.  (Note that the 64QAM link modes are optional and are therefore listed separately in Section ‎3.1.3.)  The number of code blocks per TTI and size of each code block are also shown in the table.  Note that the “R=1/3 Turbo Encoding” column adds 12 tail bits per code block to the total number of bits at that stage in the processing chain.
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	QPSK
	1/3
	4800
	4824
	1×4824
	14484
	14400

	QPSK
	1/2
	7200
	7224
	2×3612
	21696
	14400

	QPSK
	2/3
	9600
	9624
	2×4812
	28896
	14400

	QPSK
	3/4
	10800
	10824
	3×3608
	32508
	14400

	QPSK
	4/5
	11520
	11544
	3×3848
	34668
	14400

	16QAM
	1/3
	9600
	9624
	2×4812
	28896
	28800

	16QAM
	1/2
	14400
	14424
	3×4808
	43308
	28800

	16QAM
	2/3
	19200
	19224
	4×4806
	57720
	28800

	16QAM
	3/4
	21601
	21625
	5×4325
	64935
	28800

	16QAM
	4/5
	23041
	23065
	5×4613
	69255
	28800


Table 1:  Example information bit payload and code block sizes for each link mode assuming 15 WCDMA code data units (or 15 OFDM data units) per 2 ms TTI

The above table assumes that all of the data units within a given TTI are allocated to a single user.  This may not be the case, however, when user traffic multiplexing is considered and it is desirable to transmit data to more than one user within a given TTI.  Any smaller integer number of WCDMA code data units or OFDM data units per user may also be evaluated by following the algorithm described above to determine the appropriate information payload and code block sizes for that number of data units.  Table 2 and Table 3 have followed this process to obtain examples of the payload and code block sizes when 5 and 10 data units are allocated to a given user, respectively.
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	QPSK
	1/3
	1600
	1624
	1×1624
	4884
	4800

	QPSK
	1/2
	2400
	2424
	1×2424
	7284
	4800

	QPSK
	2/3
	3200
	3224
	1×3224
	9684
	4800

	QPSK
	3/4
	3600
	3624
	1×3624
	10884
	4800

	QPSK
	4/5
	3840
	3864
	1×3864
	11604
	4800

	16QAM
	1/3
	3200
	3224
	1×3224
	9684
	9600

	16QAM
	1/2
	4800
	4824
	1×4824
	14484
	9600

	16QAM
	2/3
	6400
	6424
	2×3212
	19296
	9600

	16QAM
	3/4
	7200
	7224
	2×3612
	21696
	9600

	16QAM
	4/5
	7680
	7704
	2×3852
	23136
	9600


Table 2:  Example information bit payload and code block sizes for each link mode assuming 5 WCDMA or OFDM data units per 2 ms TTI
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	QPSK
	1/3
	3200
	3224
	1×3224
	9684
	9600

	QPSK
	1/2
	4800
	4824
	1×4824
	14484
	9600

	QPSK
	2/3
	6400
	6424
	2×3212
	19296
	9600

	QPSK
	3/4
	7200
	7224
	2×3612
	21696
	9600

	QPSK
	4/5
	7680
	7704
	2×3852
	23136
	9600

	16QAM
	1/3
	6400
	6424
	2×3212
	19296
	19200

	16QAM
	1/2
	9600
	9624
	2×4812
	28896
	19200

	16QAM
	2/3
	12801
	12825
	3×4275
	38611
	19200

	16QAM
	3/4
	14400
	14424
	3×4808
	43308
	19200

	16QAM
	4/5
	15360
	15384
	4×3846
	46200
	19200


Table 3:  Example information bit payload and code block sizes for each link mode assuming 10 WCDMA or OFDM data units per 2 ms TTI

2.1.3 Optional Link Mode Test Cases
A number of test cases may be considered to be optional in the sense that individual companies may choose whether or not they wish to evaluate those particular test cases.  For example, 64QAM modulation is one optional feature that may be considered for OFDM evaluation.  The information payloads and code block sizes for the five 64QAM link modes are given in Table 4 through Table 6 for 5, 10, and 15 data units per user, respectively.
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	64QAM
	1/3
	4800
	4824
	1×4824
	14484
	14400

	64QAM
	1/2
	7200
	7224
	2×3612
	21696
	14400

	64QAM
	2/3
	9600
	9624
	2×4812
	28896
	14400

	64QAM
	3/4
	10800
	10824
	3×3608
	32508
	14400

	64QAM
	4/5
	11520
	11544
	3×3848
	34668
	14400


Table 4:  Example information bit payload and code block sizes for each 64QAM link mode assuming 5 WCDMA or OFDM data units per 2 ms TTI
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	64QAM
	1/3
	9600
	9624
	2×4812
	28896
	28800

	64QAM
	1/2
	14400
	14424
	3×4808
	43308
	28800

	64QAM
	2/3
	19200
	19224
	4×4806
	57720
	28800

	64QAM
	3/4
	21601
	21625
	5×4325
	64935
	28800

	64QAM
	4/5
	23041
	23065
	5×4613
	69255
	28800


Table 5:  Example information bit payload and code block sizes for each 64QAM link mode assuming 10 WCDMA or OFDM data units per 2 ms TTI

	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	64QAM
	1/3
	14400
	14424
	3×4808
	43308
	43200

	64QAM
	1/2
	21601
	21625
	5×4325
	64935
	43200

	64QAM
	2/3
	28800
	28824
	6×4804
	86544
	43200

	64QAM
	3/4
	32400
	32424
	7×4632
	97356
	43200

	64QAM
	4/5
	34563
	34587
	7×4941
	103845
	43200


Table 6:  Example information bit payload and code block sizes for each 64QAM link mode assuming 15 WCDMA code data units (or 15 OFDM data units) per 2 ms TTI

Another optional test case to investigate the full data carrying capacity of OFDM would allow the use of 16 OFDM data units for a single user, with a total of 7680 (16×480) QAM symbols per TTI.  Table 7 shows the information bit payloads and coding block sizes that are applicable for each of the link modes (including 64QAM modulation) in this evaluation scenario.  Note that here again, the 64QAM link modes are optional.  Also note that this test case can only be reasonably evaluated with OFDM parameter set 2 (refer to Table 1 in ‎[1]).  It is noted that real-world implementation of this test scenario would require modifications to the HSDPA specification, although that would be an issue for future consideration based on the additional capacity gains that could be realized (i.e. a cost-benefit analysis would be required).
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	QPSK
	1/3
	5120
	5144
	2×2572
	15456
	15360

	QPSK
	1/2
	7680
	7704
	2×3852
	23136
	15360

	QPSK
	2/3
	10242
	10266
	3×3422
	30834
	15360

	QPSK
	3/4
	11520
	11544
	3×3848
	34668
	15360

	QPSK
	4/5
	12288
	12312
	3×4104
	36972
	15360

	16QAM
	1/3
	10242
	10266
	3×3422
	30834
	30720

	16QAM
	1/2
	15360
	15384
	4×3846
	46200
	30720

	16QAM
	2/3
	20481
	20505
	5×4101
	61575
	30720

	16QAM
	3/4
	23041
	23065
	5×4613
	69255
	30720

	16QAM
	4/5
	24576
	24600
	5×4920
	73860
	30720

	64QAM
	1/3
	15360
	15384
	4×3846
	46200
	46080

	64QAM
	1/2
	23041
	23065
	5×4613
	69255
	46080

	64QAM
	2/3
	30720
	30744
	7×4392
	92316
	46080

	64QAM
	3/4
	34563
	34587
	7×4941
	103845
	46080

	64QAM
	4/5
	36864
	36888
	8×4611
	110760
	46080


Table 7:  Example information bit payload and code block sizes for each link mode assuming 16 OFDM data units per 2 ms TTI
2.2 Bit Interleaving

As already noted in Table 3 of ‎[1], the second bit interleaving method defined in Section 4.5.6 of ‎[3] should be used.  This approach defines the standardized bit interleaving technique for both QPSK and 16QAM.  If 64QAM link-level simulations are conducted, the HS-DSCH bit interleaver design can be easily extended to cover this modulation as shown in Figure 2.  (For QPSK and 16QAM, refer to Figure 18 of ‎[3].)  For 64QAM, there are three identical interleavers of the same fixed size (32 rows by 30 columns).  The output bits from the physical channel segmentation are divided between the interleavers with bits up,k and up,k+1 going to the first interleaver, up,k+2 and up,k+3 going to the second interleaver, and up,k+4 and up,k+5 going to the third interleaver.  Note that k mod 6 = 1 for 64QAM.  The output bits are then collected in pairs from the interleavers, with bits vp,k and vp,k+1 coming from the first interleaver, vp,k+2 and vp,k+3 coming from the second interleaver, and vp,k+4 and vp,k+5 coming from the third interleaver.
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Figure 2:  Interleaver structure for HS-DSCH when 64QAM modulation is used
2.3 QAM Mapping

The coded bits should be mapped onto the QAM symbols using Gray code mapping.  The specific approach for QPSK and 16QAM is described in Section 5.1 of ‎[4], with the 16QAM Gray code mapping being defined in Table 3A of the same document.
The Gray code mapping for 64QAM is not currently defined in the standards documents.  There are multiple possibilities for defining the 64QAM Gray code mapping, although it is desirable for all companies to standardize on one common 64QAM constellation mapping.  Figure 3 contains a suggested mapping based on a logical extension to the 16QAM mapping from ‎[4].  Here, the input bits to the QAM constellation mapping process are grouped into sets of 6.  The odd bits (bits 1, 3, and 5) within each set are used to determine the I position of the constellation point, in decreasing order of granularity, and the even bits of each set (bits 2, 4, and 6) are used to determine the Q position of the constellation point, again in decreasing order of granularity.
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Figure 3:  64QAM constellation definition with Gray code mapping
2.4 User Traffic Multiplexing
The final stage in the physical layer processing (as shown in Figure 1) is user traffic multiplexing.  At the present time, the issue of user traffic multiplexing is for further study, so no standardized assumptions will be made in this area and this processing step can be essentially considered to be a “black box”.  Companies presenting simulation results are therefore requested to describe what user traffic multiplexing was used when generating those results.
2.5 OFDM Pilot (OFDM-CPICH) & Signalling Subcarriers
The total number of available OFDM subcarriers per TTI is 27×299=8073 for OFDM parameter set 1 and 12×705=8460 for OFDM parameter set 2 (from Table 1 of ‎[1]).  For the two information payload test scenarios described in Table 1 and Table 7 of Section ‎3.1, 7200 data subcarriers are required when 15 data units are used, and 7680 data subcarriers are required when 16 data units are used.  The remaining subcarriers may be assumed to be used for pilot and signalling purposes.  However, since the exact number of required pilots and the arrangement of the pilot subcarriers are both topics for further study, each company is free to allocate the positions and relative numbers of the pilot and signalling subcarriers in their link-level evaluations as they desire.  Note, of course, that details of the specific pilot structure and arrangement should be included with any performance results that are presented.
2.6 Power Allocations

To follow the corresponding system-level simulation assumption in ‎[1] concerning channel power allocations, the following guidelines should be observed.  In the following, “power” refers to the average transmission power within each TTI.
· The WCDMA pilot channel (CPICH) and OFDM pilot subcarriers (OFDM-CPICH) should be allocated 10% of the total maximum available transmission power.  This absolute pilot transmission power will remain fixed, regardless of the number of data channels that are in use.
· The WCDMA signalling channel(s) and OFDM signalling subcarriers should be allocated 10% of the total maximum available transmission power.

· The WCDMA data channels and OFDM data subcarriers may be allocated up to a maximum of 80% of the total maximum available transmission power.  It is suggested that each data channel be allocated an equal proportion of the available power.  If there is a maximum of 15 data channels (or data units) available, then each channel would be allocated 80%/15=5.3% of the total maximum available transmission power.  Note that the base station will not be transmitting at full power if not all of the data channels are in use.
For simulations where perfect channel information is assumed to be available and the OFDM pilot subcarriers are therefore not actually used except as place-holders and potential interference, 20% of the total transmission power may be allocated to the pilot and signalling subcarriers together as a group.  This eliminates the need to specifically divide the non-data subcarriers into two separate groups (pilot and signalling subcarriers).
For OFDM, relative power allocations are considered to be on an average power basis across each TTI, with the expectation that PAR (Peak-to-Average Ratio) issues will also be investigated further.
2.7 OFDM Time Windowing

Time windowing on each OFDM symbol should be used at the transmitter to shape the OFDM signal spectrum in order to comply with the out-of-band spectral emission requirements given in ‎[2].  Section 6.1.1 of TR25.892 ‎[1] has shown that a linear ramp or triangular time window will satisfy the spectral emission mask.  Consequently, a triangular time window is described below as one simple illustrative possibility that may be used as the default OFDM time window for link-level simulations.  Other time window designs may be used if so desired, but it will be necessary to demonstrate that the resulting OFDM signal spectrum satisfies the spectral emission mask..
Figure 4 illustrates the actual time windowing process.  A portion of the cyclic prefix is “borrowed” for part of the time window, so that the overall OFDM sampling rate remains unchanged.  Each OFDM symbol consists of N samples.  The cyclic prefix added to the beginning contains a copy of the final Np-Nw samples of the OFDM symbol, where Np is the normal length of the cyclic prefix if time windowing were not included and Nw is the length of the time window.  The Nw samples prior to that set (i.e. samples N-Np+1 to N-(Np-Nw) of the OFDM symbol) are scaled by a triangular window and are placed in front of the cyclic prefix.  Similarly, the first Nw samples of the OFDM symbol are also scaled by a triangular window and are placed at the tail of the OFDM symbol.  The tail window of one OFDM symbol is overlapped with the head window of the following OFDM symbol; this allows both the head and tail windows to be Nw samples long, while maintaining a cyclic prefix of Np-Nw samples.  Note that the head and tail windows also act to “extend” the cyclic prefix beyond Np-Nw samples, and in practice a maximum channel time dispersion of more than Np-Nw samples can be accommodated.
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Figure 4:  Triangular time-windowing with successive OFDM symbols
Table 8 gives suggested values for the time window lengths for OFDM parameter sets 1 and 2.  Note that the FFT size and cyclic prefix length values given here have been taken directly from Table 1 of ‎[1].

	Parameter 
	OFDM Parameter Set 1
	OFDM Parameter Set 2

	FFT size  (N)
	512
	1024

	Cyclic prefix length  (Np)
	56/57
	64

	Time window length  (Nw)
	20
	32


Table 8:  Time windowing parameters for OFDM parameter sets 1 and 2
3 BLER Curves

The expected outputs of link-level evaluations are BLER (block error rate) curves.  These curves may be intended for one of two purposes.  BLER curves that are intended to demonstrate link-level performance of various WCDMA and/or OFDM configurations/designs should have the observed error rate plotted against the long-term SNR (C/I).  The exact format of BLER data that is intended to be used as an input for system-level simulations is TBD.

In both cases, a given TTI block should be determined to be correct or in error based on the CRC check of the received data.

For each point on a BLER curve, a sufficient number of TTIs should be simulated to ensure an accurate estimate of the corresponding BLER.  It is recommended that the BLER range between 10-2 and 1 be the primary range of interest (since an excessive number of TTIs would need to be simulated for BLER values below 10-2).
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5 Proposed Text for Appendix A in TR 25.892

5.1 Proposed Text for A.1

The following text is to be added at the beginning of Section A.1 of TR25.892 ‎[1] to ensure that design aspects and/or simulation assumptions that either deviate from the parameter values given here or that are not specifically defined here are documented together with any link-level simulation results that are presented.
-------------------------------START of the TEXT1 --------------------------------------
A.1
Link Simulation Assumptions

Some specific link-level assumptions are listed in this section.  In terms of physical layer operations that are not covered specifically here, the specifications described in [2] and [3] are followed.  Information on channel power levels is also included in Table 6.

The following design aspects should be documented explicitly by any company presenting link-level simulation results.

· Any deviation from the standard set of parameters specified within this section.  (OFDM & WCDMA)

· The criterion used to stop the simulation (or another appropriate measure for the reliability of the presented link-performance curves.  (OFDM & WCDMA)

· How data symbols are mapped onto the TF (Time-Frequency) grid.  (OFDM only)

· How pilot/signalling symbols are mapped onto the TF grid.  (OFDM only)

-------------------------------END of the TEXT1 --------------------------------------

5.2 Proposed Text for A.1.1 and A.1.2

The following text describes additional core link-level simulation assumptions relating to power allocations for inclusion in Section A.1.1 and A.1.2 of TR25.892 ‎[1].  These assumptions are consistent with the relative power allocation parameters already included in Table 6 (Downlink system-level simulation assumptions) of ‎[1].
In addition, the reference for the rate matching entry in Table 3 has been corrected.  This entry originally referred to Section 5.5.2 of TR25.858 (correct), was later changed to Section 5.5.2 of TS25.212 (incorrect), and has now been changed to Section 4.2.7 of TS25.212 (correct).
-------------------------------START of the TEXT2 --------------------------------------

A.1.1
Link Level Simulation Assumptions for OFDM

Table 3 provides a list of the link-level simulation assumptions that are relevant to the OFDM evaluation case.  Here, it has been necessary to define an OFDM structure that is compatible with the HSDPA physical layer design.

	Parameter
	Explanation/Assumption
	Comments

	Carrier frequency
	2 GHz
	

	Residual Frequency Offset Correction Error
	TBD
	

	Fast fading model
	Jakes model
	

	HSDPA slot length (TTI)
	2 msec
	

	OFDM-CPICH power
	Up to -10 dB (up to 10% of total maximum available transmission power, as averaged across each TTI)
	The OFDM-CPICH power remains fixed, regardless of the number of data channels in use.

	Power for other common channels
	Up to -10 dB (up to 10% of total maximum available transmission power, as averaged across each TTI)
	The other channel power remains fixed, regardless of the number of data channels in use.

	Power for HSDPA data transmission
	Maximum of 80% of total maximum available transmission power, as averaged across each TTI
	The total HSDPA data transmission power will depend on the number of data channels in use.

	Channel estimation
	Ideal

Real
	Ideal channel information is assumed to be available at the receiver.  Perfect timing and frequency estimation is also assumed.

Real channel estimation from pilot subcarriers.

	MIMO configuration NT:NR
	1:1
	

	Channel width
	5 MHz
	

	Number of subcarriers
	See Table 1
	

	OFDM sampling frequency
	See Table 1
	

	FFT size
	See Table 1
	

	Subcarrier MCS levels
	All data subcarriers carry equal-weight data with the same modulation and code rate.
	Assume one user per TTI

	Bit interleaving
	Uses 2nd interleaving defined in [4].
	

	Rate matching
	Performed to make the number of coding blocks compatible with the radio frame size. 
	Refer to Section 4.2.7 of [4]


Table 3:  Down link OFDM link-level simulation assumptions

A.1.2
Link Level Simulation Assumptions for WCDMA

Table 4 provides a list of the link-level simulation assumptions that are relevant to the WCDMA evaluation case.  These are consistent with the HSDPA design presented in [3].  Other aspects of the WCDMA HSDPA link level simulator are directly taken from [3] and [4].

	Parameter
	Explanation/Assumption
	Comments

	Carrier frequency
	2 GHz
	

	Fast fading model
	Jakes model
	

	HSDPA slot length (TTI)
	2 msec
	

	CPICH power
	-10 dB (10% of total maximum available transmission power)
	The CPICH power remains fixed, regardless of the number of data channels in use.

	Power for other common channels
	-10 dB (10% of total maximum available transmission power)
	The other channel power remains fixed, regardless of the number of data channels in use.

	Power for HSDPA data transmission
	Maximum of 80% of total maximum available transmission power
	The total HSDPA data transmission power will depend on the number of data channels in use.

	Channel estimation
	Ideal

Real
	Ideal channel information is assumed to be available at the receiver.  Perfect timing and frequency estimation is also assumed.

Real channel estimation from pilot subcarriers

	MIMO configuration NT:NR
	1:1 used
	

	Chip-rate
	3.84 Mcps
	

	Spreading factor
	16
	

	Channel width
	5 MHz
	


Table 4:  Down link WCDMA link-level simulation assumptions
-------------------------------END of the TEXT2 --------------------------------------

5.3 Proposed Text for A.1.1.1 on Time Windowing

The following text describes an OFDM time window design for link-level simulations and should be included immediately following Table 3 (Downlink OFDM link-level simulation assumptions) in Section A.1.1 (Link Level Simulation Assumptions for OFDM) of TR25.892 ‎[1].

-------------------------------START of the TEXT3 --------------------------------------

A.1.1.1
Time Windowing

Triangular time windowing on each OFDM symbol (as shown in Figure 5, with parameter values given in Table 9, and also as described earlier in Section 6.1.1) should be used at the transmitter to shape the OFDM signal spectrum in order to comply with the out-of-band spectral emission requirements given in ‎[2].  The time windows for successive OFDM symbols are overlapped, so that the overall OFDM sampling rate remains unchanged.  Other time window designs may be used, but it will then be necessary to demonstrate that the resulting OFDM signal spectrum also satisfies the spectral emission mask.


[image: image8.emf] 

Tail window (samples 1  to N w  of OFDM symbol)  

Head window (samples N - N p +1   to  N - (N p - N w )  of OFDM symbol)  

Cyclic prefix (samples N - N p +1  to N  of OFDM symbol)   OFDM symbol  (N  samples)  

Total OFDM symbol + prefix  + head  window  length of N+N p  samples  


Figure 5:  Triangular time-windowing with successive OFDM symbols

	Parameter 
	OFDM Parameter Set 1
	OFDM Parameter Set 2

	FFT size  (N)
	512
	1024

	Cyclic prefix length  (Np)
	56/57
	64

	Time window length  (Nw)
	20
	32


Table 9:  Time windowing parameters for OFDM parameter sets 1 and 2

-------------------------------END of the TEXT3 --------------------------------------

5.4 Proposed Text for A.1.3

The following text provides additional detail on standardized core simulation scenarios for inclusion in Section A.1.3 (Link Level Simulation Scenarios) of TR25.892 ‎[1].

-------------------------------START of the TEXT4 --------------------------------------

A.1.3
Link Level Simulation Scenarios

Table 5 provides a list of the specific simulation cases that will need to be evaluated.  For each of the channel models, a fading rate (corresponding to the UE velocity in km/h) is also given.  The channel models are described in more detail earlier in Table 11.

	Parameter
	Cases
	Comments

	Channel model and fade rate
	Ch-100,   30 km/h

Ch-100, 120 km/h

Ch-104,   30 km/h

Ch-104, 120 km/h

Ch-102,     3 km/h

Ch-103      3 km/h
	Single path

Single path

ITU Vehicular A

ITU Vehicular A

ITU Pedestrian A

ITU Pedestrian B

	Modulation
	QPSK, 16QAM, 64QAM
	64QAM is optional

	Code rate
	1/3, 1/2, 2/3 , 3/4, 4/5
	


Table 5:  Down link link-level simulation scenarios

Table 6 through Table 8 provide appropriate information bit payload and code block segmentation values (calculated according to TS25.212 ‎[3]) for example test cases assuming 5, 10, and 15 WCDMA or OFDM data units allocated to a single user within a 2 ms TTI.  Other numbers of data units per user may also be evaluated if so desired.

	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	QPSK
	1/3
	1600
	1624
	1×1624
	4884
	4800

	QPSK
	1/2
	2400
	2424
	1×2424
	7284
	4800

	QPSK
	2/3
	3200
	3224
	1×3224
	9684
	4800

	QPSK
	3/4
	3600
	3624
	1×3624
	10884
	4800

	QPSK
	4/5
	3840
	3864
	1×3864
	11604
	4800

	16QAM
	1/3
	3200
	3224
	1×3224
	9684
	9600

	16QAM
	1/2
	4800
	4824
	1×4824
	14484
	9600

	16QAM
	2/3
	6400
	6424
	2×3212
	19296
	9600

	16QAM
	3/4
	7200
	7224
	2×3612
	21696
	9600

	16QAM
	4/5
	7680
	7704
	2×3852
	23136
	9600


Table 6:  Information bit payload and code block sizes for each transport format assuming 5 WCDMA or OFDM data units allocated to a single user per 2 ms TTI
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	QPSK
	1/3
	3200
	3224
	1×3224
	9684
	9600

	QPSK
	1/2
	4800
	4824
	1×4824
	14484
	9600

	QPSK
	2/3
	6400
	6424
	2×3212
	19296
	9600

	QPSK
	3/4
	7200
	7224
	2×3612
	21696
	9600

	QPSK
	4/5
	7680
	7704
	2×3852
	23136
	9600

	16QAM
	1/3
	6400
	6424
	2×3212
	19296
	19200

	16QAM
	1/2
	9600
	9624
	2×4812
	28896
	19200

	16QAM
	2/3
	12801
	12825
	3×4275
	38611
	19200

	16QAM
	3/4
	14400
	14424
	3×4808
	43308
	19200

	16QAM
	4/5
	15360
	15384
	4×3846
	46200
	19200


Table 7:  Information bit payload and code block sizes for each transport format assuming 10 WCDMA or OFDM data units allocated to a single user per 2 ms TTI

	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	QPSK
	1/3
	4800
	4824
	1×4824
	14484
	14400

	QPSK
	1/2
	7200
	7224
	2×3612
	21696
	14400

	QPSK
	2/3
	9600
	9624
	2×4812
	28896
	14400

	QPSK
	3/4
	10800
	10824
	3×3608
	32508
	14400

	QPSK
	4/5
	11520
	11544
	3×3848
	34668
	14400

	16QAM
	1/3
	9600
	9624
	2×4812
	28896
	28800

	16QAM
	1/2
	14400
	14424
	3×4808
	43308
	28800

	16QAM
	2/3
	19200
	19224
	4×4806
	57720
	28800

	16QAM
	3/4
	21601
	21625
	5×4325
	64935
	28800

	16QAM
	4/5
	23041
	23065
	5×4613
	69255
	28800


Table 8:  Information bit payload and code block sizes for each transport format assuming 15 WCDMA or OFDM data units allocated to a single user per 2 ms TTI

To reduce computational expense for simulations, the following link modes are considered to be core transport formats for purposes such as simulator calibration, evaluation of various designs and algorithms (e.g. pilot patterns, channel estimators, etc):

· QPSK R=1/3

· QPSK R=2/3

· QPSK R=4/5

· 16QAM R=1/2

· 16QAM R=3/4

These five transport formats should, as a minimum, each be simulated for these types of evaluation situations; additional transport formats may also be simulated if so desired.

-------------------------------END of the TEXT4 --------------------------------------






































































































































































































































































































































































































3GPP TSG-RAN-1 Meeting #35


Lisboa, Portugal, November 17-21, 2003




Page 1

_1128407220.doc


Interleaver (32×30)







Interleaver (32×30)







Interleaver (32×30)







up,k up,k+1







up,k+2 up,k+3







up,k+4 up,k+5







vp,k vp,k+1







vp,k+2 vp,k+3







vp,k+4 vp,k+5












_1129117323.doc
[image: image1.bmp][image: image2.bmp][image: image3.bmp][image: image4.bmp]

Tail window (samples 1 to Nw of OFDM symbol)







Head window (samples N-Np+1 to N-(Np-Nw) of OFDM symbol)







Cyclic prefix (samples N-Np+1 to N of OFDM symbol)







OFDM symbol (N samples)







Total OFDM symbol + prefix + head window length of N+Np samples












_1129366454.doc


101100







101101







101110







100110







100100







000100







000110







001110







101001







101000







111000







111001







111101







111100







101111







101011







101010







111010







111011







111111







111110







100111







100011







100010







110010







110011







110111







110110







100101







100001







100000







110000







110001







110101







110100







000101







000001







000000







010000







010001







010101







010100







0001111







000011







000010







010010







010011







010111







010110







001100







001111







001011







001010







011010







011011







011111







011110







001101







001001







001000







011000







011001







011101







011100












_1129119059.doc
[image: image1.bmp][image: image2.bmp][image: image3.bmp][image: image4.bmp]

Tail window (samples 1 to Nw of OFDM symbol)







Head window (samples N-Np+1 to N-(Np-Nw) of OFDM symbol)







Cyclic prefix (samples N-Np+1 to N of OFDM symbol)







OFDM symbol (N samples)







Total OFDM symbol + prefix + head window length of N+Np samples












_1128493042.doc


CRC attachment







Information payload







Code block segmentation







Channel coding







Rate matching







Phys. channel segmentation







HS-DSCH interleaving







QAM mapping







Physical channel mapping







User traffic multiplexing












_1126095303.unknown

_1126095410.unknown

_1126094032.unknown

