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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 clause shall start on a new page.

The present document …

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-152290, New SID: Study on Multi-Carrier Enhancements for UMTS
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 [x] 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 [x].

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 [x] 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 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Objective of multi-carrier enhancements for UMTS
The objective of the study item is the following: 
-
Identify the scenarios for DB-DC-HSUPA/DC-HSUPA features and investigate mechanisms to improve coverage/capacity.
-
Study the potential deployment scenarios, e.g. scheduling 2ms+10ms TTI or 10ms+10ms TTI for uplink transmission with dual carrier.(RAN1, RAN2)
-
Investigate the performance for the enhanced scenarios and the impact on current mechanism, e.g. E-TFC selection, 2ms and 10ms switch, RRC measurement and handover.(RAN1, RAN2)
The study shall include considerations to minimize the impact on legacy terminals.
5
Target scenarios

5.1
Dual band dual carrier scenario

In this scenario, the path loss in the two bands can be very different. Assume one band is on 900MHz and the other is on 2GHz. According to Section 5.1.4.2 in TR 25.942, the path loss for these two bands can be calculated as follows:
900MHz:

PL(R) = 120.9 + 37.6log10(R)
2GHz:


PL(R) = 128.1 + 37.6log10(R)
where R is the distance between the UE and the NodeB in km. It can be seen that at the same distance, the path loss difference for 900MHz and 2GHz is 7.2dB. This means that in order for the NodeB to receive the signal at the same power level on 900MHz and 2GHz bands, the UE needs to transmit with 7.2dB more power on 2GHz than on 900MHz.
Although more power is needed for transmission on the 2GHz band respect to 900 MHz band to compensate for the path loss, it may still be beneficial for the UE to be scheduled on the two carriers rather than on 900MHz alone for better UL load balancing. Rel-13 DB-DC-HSUPA feature enables the UE to be scheduled on both carriers and allows the UE to achieve a higher throughput with respect to single carrier transmission.

In the current specifications, only 2ms TTI is allowed to be scheduled in the DB-DC scenario. As illustrated in Figure 5.1-1, the region for DB-DC-HSUPA is determined by the region for 2ms TTI on the 2GHz band. At point A, which is the limit for the 2ms TTI on 2GHz, the UE can obtain some throughput improvements by being scheduled at 2GHz with DB-DC-HSUPA. Between A and B, however, using 2ms TTI at 2GHz may not be a good option because this region may be better suitable for 10ms TTI deployment. One of the scenarios of interests is the region AB, where 2ms (at 900MHz) + 10ms (at 2GHz) configuration can be used. The gains from using the 2ms + 10ms configuration instead of the 2ms + 2ms configuration in this region need to be studied.
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Figure 5.1-1: Scenarios for 2ms + 10ms and 10ms + 10ms
It is also shown in Figure 5.1-1 that there may be a region BC, where 10ms (at 900MHz) + 10ms (at 2GHz) is beneficial. How much benefit can be obtained by allowing the 10ms + 10ms configuration needs to be studied.
5.2
Dual carrier scenario
In this scenario, the two carriers are deployed within the same band, and the path loss on each carrier is almost the same. There is no coverage difference for 2ms TTI between the two carriers. As a result, the use case for 2ms + 10ms configuration does not exist in this scenario.
Since the 10ms TTI coverage is better than 2ms TTI, it is possible to extend the coverage of a certain throughput on both carriers with 10ms TTI. The scenario of 10ms + 10ms is illustrated in Figure 5.2-1. The benefits of using 10ms + 10ms in region AB in Figure 5.2-1 needs to be studied.
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Figure 5.2-1 Scenario for 10ms + 10ms
5.3
Summary of target scenarios

In summary, there are three scenarios that are of interest for this study on multi-carrier enhancements:
Scenario 1: 2ms + 10ms configuration for DB-DC scenario
Scenario 2: 10ms + 10ms configuration for DB-DC scenario
Scenario 3: 10ms + 10ms configuration for DC scenario
6
Evaluation methodology
Regarding the evaluation methodology for multi-carrier enhancements, the following aspects are considered:
· The baseline for evaluation is 2+2 ms TTI configuration.
·  Evaluations for the uplink throughput should be done for 2+10 ms TTI configuration and 10+10 ms TTI configuration.

· Carrier frequency: for uplink transmission in the dual band dual carrier scenario, the carrier frequencies are 900MHz and 2GHz.
· The total transmission power shared between the two carriers is fixed to 23dBm. In practice, how the transmit power is shared between the two carriers depends on the uplink scheduling used by the network. To take into account this fact, various configurations for power sharing between the two carriers are used in the evaluations.
· Several values for the distance between UE and NodeB are assumed in the evaluation in order to emulate the far field UE position. In the dual band dual carrier scenario, the path loss difference between two bands shall be reflected in the Attenuation Factor defined as below:
Attenuation Factor = Tx power – Effective noise power – received Ec/N0 (dB)



(x1)
where Effective noise power = Thermal noise density + Receiver noise figure + Interference margin + 10*log(Occupied channel bandwidth) + Uplink RoT
· For the E-DPDCHs, the data rate can be different for each of the carriers and a desired BLER level of 10% for the initial transmission is targeted for each of the carriers.
· ILPC and OLPC are turned off.
Simulation assumptions are shown in Table x1.
Table x1 
Simulation assumptions for Multi-Carrier Enhancements
	Parameter
	Assumption

	Node B Rx receiver type
	RAKE

	Number of UE antennas
	1 antenna

	Number of Node B antennas
	2 antennas (uncorrelated)

	Carrier frequency for dual band dual carrier scenario
	Lower band: 900MHz
Higher band: 2 GHz
The formula of the Path Loss:
900MHz：PL(R) = 120.9 + 37.6log10(R)
2GHz:     PL(R) = 128.1 + 37.6log10(R)

R (km) is the distance between UE and Node B.

	Total transmission power
	The total transmit power shared between the two carriers is 23 dBm at antenna connector

	Transmit power at the lower band
	13dBm, 16dBm, 19dBm, other values are optional.

	Node B receiver noise figure
	5 dB

	Thermal noise density (dBm/Hz)
	-174

	Interference margin (dB)
	0

	Soft/softer handover
	No soft/softer handover

	Uplink rise-over-thermal (RoT) operation point
	10 dB

	Channel model
	PA3

	BLER target
	10% BLER for the initial transmission

	Power control
	ILPC: OFF
OLPC: OFF
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