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1. Introduction

Section 4 of TR25.892 presents the OFDM technology, it defines the fundamentals of the modulation, the generation of an OFDM signal as well as the notion of guard interval. It also introduces the OFDM/IOTA modulation and some general remarks about OFDM for mobile systems.
Within section 4, section 4.4 defines the reference scenarios for the comparison of OFDM-HSDPA versus WCDMA HSDPA. It appears that the text in section 4.4 is therefore not very well suited for section 4 because it is not directly related to OFDM fundamentals but more to the applicability of OFDM within a UTRAN context.

Section 5 presents an overview of the comparison results between the above mentioned systems in terms of data rates and system capacity. Text proposals with such results for section 5.3 and 5.4 are presented in R1-040505. While section 5.1 is still empty, it seems to be a good placeholder for the scenarios of section 4.4 according to the editor’s note.

We propose that section 4.4 is removed and that its content is included in section 5.1.

2. Text proposal

It is proposed to agree the following modifications to TR25.892 section 4 and 5.

-------------------------------------Start of text proposal----------------------------------------------------------
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5
OFDM performance analysis




5.1
Reference System Scenario for High Speed Data Services Capacity Evaluation

This section describes equivalent reference scenarios for comparing the throughput of WCDMA and OFDM radio interfaces in the context of high speed data services. While such a comparison forms an essential part of the Study Item, it is recognized that the Study Item will not be concluded based on the performance of the radio interface alone. The remaining issues include the drawbacks associated with the additional HSDPA carrier, frequency availability and planning, carrier access and handover issues. Such issues are addressed in section 6.

5.1.1
OFDM Downlink

In the Section, an initial reference system configuration is proposed to evaluate an OFDM downlink. The reference architecture is generic, and is compatible with the current 3GPP Rel 5 configuration. In the proposed configuration, new data services are provided through the use of a separate 5 MHz downlink carrier, supporting the OFDM HS-DSCH transmission. The reference architecture is shown in Figure 1.
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Figure 1: Network deployment for the OFDM HS-DSCH transmission
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The separate OFDM DL carrier is operated using HSDPA features, such as link adaptation and HARQ. At this stage, it is assumed that network access is performed through the WCDMA architecture, and handover to the OFDM carrier occurs, when needed, for interactive background and streaming data services. In this case, a UE with OFDM HS-DSCH receiving capabilities would also have WCDMA receiving capabilities. In the first stage, the WCDMA link would be used to achieve the initial network access. However, when there is a requirement for high bit rate traffic, the HS-DSCH mode may be initiated, using either the WCDMA DL carrier (Rel 5 HSDPA) or the separate OFDM DL carrier. 

Based on this initial reference scenario, a UE with OFDM HS-DSCH receiving capabilities is not required to receive the WCDMA and OFDM carriers simultaneously. This implies that, if there is a need for real time services, such as voice communications supported only on the WCDMA carrier, the UE would use the WCDMA mode. Note however that if OFDM proves to be useful in the HS-DSCH scenario, other services could also be mapped to the OFDM downlink in future work. In the proposed configuration, the current UMTS uplink carrier is reused and is considered to have sufficient capacity to support either a Rel 5 WCDMA DL carrier, or the separate OFDM DL carrier. There is no special assumption about the separate carrier frequency. 
5.1.2
Equivalent WCDMA Scenario

Since the objective of the study item is to evaluate the potential benefits of OFDM as a radio interface for UTRAN, the evaluation should be decoupled from the impact of other factors. To achieve this, the proposed OFDM HSDPA-only carrier is compared to an equivalent HSDPA-only carrier, which employs the existing UTRAN radio interface. This is shown in Figure 2, where a speculative WCDMA HSDPA-only carrier was added to the Release-5 system, ensuring a ‘like-with-like’ comparison of the two radio interfaces. It should be recognised that the introduction of the standalone WCDMA HS-DSCH carrier within the OFDM study item is speculative and serves purely to aid the evaluation process.


[image: image4.wmf]Node B

WCDMA downlink

UE

WCDMA uplink

WCDMA downlink

(HSDPA only)


Figure 2: Release-5 system with an ‘HSDPA only’ WCDMA downlink

It is assumed that the UE is not required to receive the Release-5 downlink and the additional HSDPA-only downlink (whether WCDMA or OFDM) simultaneously. The network access is performed through the Release-5 architecture, and handover to the HSDPA-only carrier occurs when needed.

The second downlink is also assumed to be entirely available for HS-DSCH transfers, i.e. 15 out of 16 codes (with SF = 16) are available for data services.
5.2
Reference OFDM configuration for the evaluation

Two sets of reference OFDM configuration parameters are listed in Table 1. 

	Parameters
	Set 1 
	Set 2 

	TTI duration (msec)
	2 
	2

	FFT size (points)
	512
	1024

	OFDM sampling rate (Msamples/sec)
	7.68
	6.528

	Ratio of OFDM sampling rate to UMTS chip rate
	2
	17/10

	Guard time interval (cyclic prefix) (samples/μsec)
	56 / 7.29                 57 / 7.42

	64/9.803

	Subcarrier separation (kHz)
	15
	6.375

	# of OFDM symbols per TTI 
	27
	12

	OFDM symbol duration (μsec)
	73.96/74.09
 
	166.67

	# of useful subcarriers per OFDM symbol 
	299
	705

	OFDM bandwidth (MHz)
	4.485 
	4.495


Table 1: Reference OFDM configuration parameter sets

The parameter set 1 consists of nine OFDM symbols that fit into a 0.667 us timeslot. The useful symbol duration is equal to 512 samples. The guard interval is equal to 56 samples for the 0th symbol, and 57 samples for symbols 1..8 of every timeslot, as illustrated in figure 3. The actual position of the 56-sample GI symbol is believed to be inconsequential as long as it is known by both the transmitter and receiver. Therefore, it may be revisited in future, should a different location be deemed more favourable.

It should be noted that spectral shaping of the OFDM signal is required for out-of-band emission compliance. The implications of spectral shaping on delay spread robustness are discussed in a separate section of this report.
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Figure 3: Temporal structure of the OFDM signal (one timeslot), parameter set 1.

5.3
Data rates

Editor’s note : Discusses and shows the performance of OFDM when compared with W‑CDMA for the user data rate.  This includes comparison with both Rel5 and Rel6 UTRAN systems.

5.4
System Capacity

Editor’s note : Discusses and shows the performance advantage of OFDM when compared with W‑CDMA for the system traffic capacity.  This includes comparison with both Rel5 and Rel6 UTRAN systems.

-------------------------------------End of text proposal----------------------------------------------------------












































































































































































� Requires one extra prefix sample for 8 out of  9 OFDM symbols.


�Depending on guard interval duration
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