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1. Introduction

The reference scenario, discussed in the latest version of the TR 25.892 [1] (figure 12), contains Release-5 FDD WCDMA carriers as well as a standalone OFDM HSDPA downlink carrier. The current understanding seems to be that this reference scenario is to be evaluated against the one consisting of Release-5 FDD WCDMA carriers only, although no statement of this can be found in the relevant section of the TR.

In this contribution, we argue that the Release-5 FDD WCDMA configuration would not be the right comparison basis. This is because the studied OFDM system differs significantly in two respects from the currently existing FDD including HSDPA, namely (1) the presence of an additional DL carrier and (2) the presence of a new radio interface on that extended DL carrier. To overcome this, we propose a new reference configuration that includes a standalone WCDMA HSDPA carrier. Thus, the focus is on a fair comparison of the two proposed radio interfaces (WCDMA and OFDM) in the field of 3GPP.

Further, we discuss the issue of signalling requirements for the standalone HSDPA carrier. In our view, besides HSDPA specific channels, extra signalling is required to ensure a correct operation of the network.

Finally, we present a text proposal for TR 25.892 section 4.4.2, based on the reference scenario proposed in this contribution.

2. Reference Scenarios

2.1. The Current Reference Scenario

The transition from the Release-5 FDD WCDMA system to the reference configuration currently discussed under the OFDM study item requires two separate steps, as illustrated in figure 1:

1. The introduction of an additional downlink carrier.

2. The choice of an air interface on the added carrier.

Although this is not stated in the current version of the technical report [1], the current understanding seems to be that the comparison is to be performed between configurations depicted in figure 1a and 1c. This approach is, in our view, inappropriate. 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 ‘non-radio interface’ factors.

To achieve this the proposed OFDM carrier should be compared to a speculative HSDPA-only WCDMA carrier, as detailed in the next section. Naturally, many of the feasibility questions relating to the OFDM HSDPA carrier would also be applicable to the WCDMA HSDPA carrier.

The Proposed Reference Scenario

The proposed reference scenario is shown in figure 2. The standalone OFDM carrier is compared against a standalone WCDMA carrier. This supports a ‘like-with-like’ comparison of the two radio interfaces, ensuring an equal resource allocation. The idea of a standalone WCDMA HSDPA carrier has already been presented in RAN1 [2]. Nevertheless, 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.
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Figure 1  The progression from Rel-5 WCDMA FDD to the OFDM SI reference scenario. Currently, the comparison is to be performed between (a) Release-5 FDD WCDMA and (c) Release-5 FDD WCDMA plus OFDM HSDPA downlink.
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Figure 2  The proposed reference scenario. (a) an ‘HSDPA only’ WCDMA downlink is added to Release-5 and (b) an ‘HSDPA only’ OFDM downlink is added to Release-5.

3. Release-5 Channels for HSDPA-only Downlink

Following the definition of the new reference scenario, the discussion can proceed onto the subject of channels that need to be carried by the standalone HSDPA carrier. This discussion is valid for both the WCDMA and OFDM carriers.

3.1. The Pilot Channel

As a minimum, a common pilot channel should be present to provide sufficient channel sounding capabilities. For the WCDMA carrier, the Release-5 CPICH could be adopted for this purpose.

3.2. The Shared Data Channel

An elementary physical resource unit available to Release-5 HS-PDSCH is a length-16 spreading code, which equates to 480 modulation symbols per a 2 ms TTI. Resources for carrying data channels on the standalone HSDPA subcarriers should be allocated with the same granularity.

3.3. The Signalling Channels

Resources for both the shared and dedicated signalling channels are required. The shared channels include:

· HS-SCCH (HS-DSCH related shared control channel). The Release-5 HS-SCCH is a physical channel that carries HSDPA-specific physical layer signalling, and comprises 120 bits per a 2 ms TTI. Resources should be allocated on the standalone carriers to support at least four HS-SCCH equivalent channels.

The dedicated channels include:

· DCCH (dedicated control channel). The DCCH is a logical channel, which under Release-5 is multiplexed with other data to form a DCH. In the example in [3] section 4.1.1.3.1.1, a DCCH transport block size is equal to 148 bits and is contributed at 40 ms intervals. After coding this gives a maximum of 516 bits per a 40 ms TTI, which translates into approximately 26 bits per user per 2 ms.

· DPCCH (dedicated physical control channel). A set of DPCCH parameters for a stand-alone DCCH can be found in [4] section 6.10.2.4.1.2.2.2, and includes 2 TPC bits per timeslot (6 per 2 ms TTI) and 4 pilot bits per timeslot (12 per 2 ms TTI).
The maximum number of dedicated signalling channels present in the downlink is related to the number of HSDPA users that the Node B can support. An assumption of 40 users is probably a reasonable one.

4. Conclusion

In this paper, we proposed a reference scenario for the feasibility study for OFDM for UTRAN enhancement. This scenario focuses on a ‘like-with-like’ comparison of the two radio interfaces, the OFDM and the WCDMA. It should be recognised that such a comparison only forms a part of the feasibility study. The issues of spectral compatibility, signalling, impact on uplink, handover, synchronisation etc. must also be addressed. A discussion of the signalling channels carried by the standalone carrier has also been initiated in this contribution.
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Text Proposal for TR 25.892, section 4.4.2

-------------------------------------------------------------- start of text proposal

4.4.2 Equivalent WCDMA Scenario
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Figure 13: The reference scenario. (a) Release-5 system with an ‘HSDPA only’ WCDMA downlink; (b) Release-5 system with an ‘HSDPA only’ OFDM downlink.

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 13, 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.

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.

-------------------------------------------------------------- end of text proposal
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