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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

This document is related to the technical report for the study item “Scalable UMTS FDD Bandwidth” [3]. The scope of the present document is given in [3]. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
RP-122017: "Proposed SID: Study on Scalable UMTS".

[3]            RP-130221: "Revised SID for Scalable UMTS FDD Bandwidth".
…
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

S-UMTS      Scalable Bandwidth UMTS
…
4
Objectives

This document captures the outcome of the RAN WG1 study about scalable UMTS FDD bandwidth. This study aims at identifying target scenarios, and to investigate candidate solutions considering benefits and technical complexity. The detailed objectives are described in [3].
5
Scenarios of Scalable UMTS

5.1 Description
In standalone scenario, S-UMTS carrier can be supported as standalone utilization. 

The multi-carrier scenario refers to the mode of operation where the 5 MHz carrier acts as the primary carrier, and the S-UMTS carrier is usable as the secondary HS-DSCH carrier in downlink.
5.2 Deployment Scenarios
The two tables below are listing the scenarios of S-UMTS.

1) The first deployment scenarios to consider
Table 5-1: The first deployment scenarios for S-UMTS
	Mode of Operation
	Bandwidth
	Comments
	Bands

	Standalone
	2.5 MHz (corresponds to N=2)
	Support for DCH shall be considered.
	Band VIII as the first band to consider

	Standalone
	1.25 MHz (corresponds to N=4)
	HSPA data only
	Band VIII as the first band to consider

	Multi-carrier
	5 MHz + 1.25 MHz (corresponds to N=4)
5 MHz+ 2.5 MHz (corresponds to N=2)
	6 MHz of contiguous band to consider first
	Band VIII as the first band to consider

	Standalone
	2.5 MHz (corresponds to N=2)
	To understand the impact of band
	Band I as the first band to consider


2) Additional scenario that may be considered
Table 5-2: Additional scenario may be considered for S-UMTS
	Mode of Operation
	Bandwidth
	Comments
	Bands

	Multi-carrier
	5 MHz + 2.5 MHz (corresponds to N=2)
	For example 3x5MHz + 1x2.5MHz in 15 MHz of band
	Band I as the first band to consider


Note: 5 MHz + 2.5 MHz multicarrier is not applicable in 6 MHz scenario. 
6
Evaluation Methodology

6.1 Channel Model
6.2 Link Level Simulation 
6.2.1 Simulation assumptions
6.2.2 Performance evaluation metrics

6.3 System Level Simulation

6.3.1 Simulation assumptions
6.3.2 Performance evaluation metrics
7
Solutions of Scalable UMTS
7.1 Time Dilation Solution for S-UMTS
7.1.1 Description
The S-UMTS time dilation solution comprises increasing the UMTS chip period by a time dilation factor N, where N is equal to 2 or 4. Consequently, the S-UMTS chip period is increased to N*Tc, where Tc is the UMTS chip period (i.e., 0.26 μs). This results in the S-UMTS chip rate being reduced by a factor of 1/N relative to the UMTS chip rate of 3.84 Mcps and the S-UMTS spectrum bandwidth being reduced by a factor of 1/N relative to the UMTS spectrum bandwidth of 5 MHz. For example, in a 2.5 MHz bandwidth (referred to as S-UMTS N=2), the chip rate is reduced by a factor of 2 relative to UMTS to 1.92 Mcps. In this sense, time dilation is used as a means of achieving a smaller spectrum bandwidth. Figure 7-1 illustrates the time dilation concept.
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Figure 7-1: Time dilated UMTS FDD waveform

The S-UMTS time dilation solution reuses the UMTS FDD physical layer specifications to as large extent as possible. However, due to time dilation, all time-related physical layer parameters in S-UMTS are scaled accordingly (i.e., dilated N times relative to UMTS). For example, in the case of S-UMTS N=2, the radio frame duration increases from 10 ms to 20 ms. This is illustrated in Figure 7-2. Also, the HS-PDSCH subframe duration increases from 2 ms to 4 ms as shown in Figure 7-3.
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Figure 7-2: Radio frame structure for S-UMTS time dilation solution
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Figure 7-3: HS-PDSCH subframe structure for S-UMTS time dilation solution
7.1.2 CS Voice in Standalone S-UMTS
Since the spreading factor is maintained on all of the channelization codes, the data rates are also reduced by a factor of 1/N for the S-UMTS time dilation solution.  However, for S-UMTS N=2, for delay sensitive radio bearers such as the standalone 3.4 kbps signalling radio bearers on DCH, the same bit-rate as legacy UMTS should be maintained.
In the legacy UMTS, a voice packet is produced every 20 ms from the vocoder and is transmitted with a 20 ms TTI over the air interface. Together with the voice packet, the SRB packet could also be transmitted over the air interface but with a different TTI e.g. 40 ms TTI, as illustrated in Figure 7-4.
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Figure 7-4:  CS voice in legacy UMTS
With the introduction of S-UMTS, it is expected that the vocoder function is to be kept unchanged. The voice packet should be transmitted over the air interface with the same TTI as in UMTS i.e. 20 ms. Since with S-UMTS N=2, the radio frame is 20 ms, the voice packet transmission in stand-alone S-UMTS can be re-designed as follows.

Option 1: DPCH SF unchanged
The same DPCH spreading factor as in the legacy system is used. To maintain the same voice quality, multiple codes for DPCH are to be used for one user. It is shown in Figure 7-5. Two DPCHs per user are allocated for voice packet transmission. The SRB is transmitted in both the DPCHs with TTI being kept unchanged i.e. 40 ms as in the legacy system.

Option 2: DPCH SF reduced
The DPCH spreading factor is half of that used in the legacy system, as illustrated in Figure 7-6. One DPCH per user is allocated for voice packet transmission, with reduced SF compared with UMTS, e.g. SF=64 in downlink in S-UMTS N=2.
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Figure 7-5:  CS voice in stand-alone S-UMTS option 1: DPCH SF unchanged, SRB TTI = 40 ms
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Figure 7-6:  CS voice in stand-alone S-UMTS option 2: DPCH SF reduced, SRB TTI = 40 ms

Standalone S-UMTS with N=2 supports CS voice over DCH using either of the two options above. However, the voice capacity of S-UMTS is expected to be reduced when compared with UMTS.
7.1.3 Evaluation results
7.1.4 Applicable scenarios
7.1.5 Impacts on the network and UE
7.1.6 Impacts on specifications 
7.1.6.1 Impact to RAN1 specifications
7.1.6.2 Impact to RAN4 specifications and coexistence
7.1.6.3 Impact to GERAN1 specifications and coexistence
7.1.6.4 Impact to RAN3 specifications
Different NodeBs may not support the same chip rates. Furthermore, there will also be mixture of legacy NodeB and new NodeB capable of additional chip rate(s) operating in the same coverage area. In order for the RNC to communicate chip rates on different cells or carriers to the UE for measurements, the RNC will have to acquire the NodeBs capability of supporting different chip rates and also the currently used chip rate in the NodeBs. This may also affect signaling and procedures defined in RAN3 specifications covering NBAP, Iur, and Iu; e.g. TS 25.433, TS 25.423, TS 25.434, TS 25.435 etc. Therefore we foresee implication of time dilation solution also on the procedures defined in RAN3.
· It is foreseen that the RNC needs to communicate chip rates on different cells or carriers to the UE for measurements. Therefore the RNC also needs to acquire the NodeB’s capability of supporting different chip rates and also the currently used chip rate used by different NodeBs, which are included in the neighbor cell list signaled to the UE for measurements

· Capability signaling (impact AUDIT RESPONSE message)

· SRNC needs to find out the time dilation UMTS related parameters (e.g. chip rate, …) for external cells 

· The “Neighboring UMTS Cell Information” IE needs be modified to contain time dilation UMTS information

· The INFORMATION EXCHANGE INITIATION REQUEST message which can be used by one RNC to request another RNC to provide information about indicated cells

· The Requested Data Value IE or the ANR Cell Information IE in the Requested Data Value IE in the INFORMATION EXCHANGE INITIATION RESPONSE message needs be updated to allow inclusion of time dilation UMTS information for the requested cells

· Potential need to update the UPLINK SIGNALLING TRANSFER INDICATION.

7.1.6.5 Impact to RAN5 specifications
For all impact on L1, L2, L3 and RF/RRM, this will spread to the RAN5 test cases to 1) provide test coverage for time dilation UMTS aspects; and 2) to create variants or update existing test cases that do not specifically verifies time dilation UMTS to be able to be run on UEs supporting time dilation UMTS. Note that one cannot just insert a scaling factor of “N” everywhere. E.g. 34.108 needs to be updated with all new bearer combinations that are needed.
New tests specific to time dilation UMTS would be introduced, but also a number of basic or legacy tests won’t work. Hence, there is a need to redefine all tests for any core/performance requirements which would be affected by time dilation solution. For instance, with introduction of MIMO, one does not have to add new tests for legacy requirements, like cell reselection, measurement accuracy, cell search etc. For time dilation UMTS, there might be a need to redefine lots of basic tests for each new chip rate introduced – i.e. even those tests which were developed in R99. A particular challenge arises in 34.108 if absolute bit rate should be kept same with time dilation UMTS solution. Doing 12.2 kbps AMR requires new RB mapping since one needs to have one AMR frame per 20 ms (UMTS: 2 radio frames, time dilation UMTS: 1 radio frame). Also, SRB 3.4 kbps is low already today, reducing that to 1.7 kbps is not good, hence new mappings of SRB are needed. Thus, there might be a need to create variants for a number of prioritized DCH RB combinations. Any impact on the RRM core or performance requirements will affect the corresponding test cases defined in the annex A of TS 25.133 and annex A of TS 36.133. For example, if cell identification delay is extended for lower chip rate, then test requirements in the tests verifying such requirements will have to be modified. For example, test times that are tailored for the test requirements (e.g. delay/measurement period) need to be modified, new reference measurement channels to be defined and new parameters like chip rate, bandwidth, etc., will have to be included. For clarity, a good approach would be to redefine a new set of test cases for all lower chip rates. This will however heavily affect RAN5 conformance testing.

Impacted specifications are:

· 34.108 (common test environment, default messages, radio bearer definitions)

· 34.121-1 (RF/RRM test cases)

· 34.121-2 (Applicability, Implementation Conformance Statements (ICS) for RF/RRM test cases)

· 34.123-1 (Protocol test cases)

· 34.123-2 (Applicability, Implementation Conformance Statements (ICS) for protocol test cases)

· 34.123-3 (TTCN test model for time dilation UMTS solution)
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