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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.

1
Scope

The present document is the technical report for the Release 8 Study Item “Synchronised E-DCH” (see [1]).
This document is intended to gather all information in order to compare gains vs. complexity, and draw a conclusion on way forward. The document will describe likely impacts to the UTRA FDD specifications and system operation, estimate any changes to the UTRA FDD uplink data or control channel structure (including downlink control channels relating to the uplink and uplink control channels relating to the downlink) and evaluate potential performance gains
This activity involves the Radio Access work area of the 3GPP studies and has impacts both on the Mobile Equipment and Access Network of the 3GPP systems.
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] 

RP-070678, Nokia, Nokia Siemens Networks, Qualcomm, T-Mobile, Ericsson “Proposed New Study Item: Synchronised E-DCH”, RAN #37, September 2007;

[2]


3GPP TR 25.854 v.5.0.0: “Uplink Synchronous Transmission Scheme”.
[3]


3GPP TS 25.212 “Multiplexing and channel coding (FDD)”

[4] 


3GPP TS 25.213  “Spreading and modulation (FDD)”
3
Definitions, symbols and abbreviations

DPCCH
Dedicated Physical Control Channel

DPDCH
Dedicated Physical Data Channel

E-DCH
Enhanced Dedicated (Transport) Channel
E-DPCCH
Enhanced Dedicated Physical Control Channel

E-DPDCH
Enhanced Dedicated Physical Data Channel

HARQ
Hybrid Automatic Repeat Request

HS-DPCCH
High Speed Dedicated Physical Control Channel

HSUPA
High Speed Uplink Packet Access

OVSF
Orthogonal Variable Spreading Factor

SHO
Soft Handover

TFC
Transport Format Combination

UTRA FDD
UMTS Terrestrial Radio Access, Frequency Division Duplex mode

4
Introduction

At 3GPP TSG RAN#37, a Study Item on “Synchronised E-DCH” was approved.
The aim of the study item is to examine the use of OVSF codes for improving the orthogonality of the UTRA FDD uplink. Synchronised E-DCH users will implement timing advance sufficient to ensure that the reception timings of the main receive paths are synchronised at chip and TTI level. Furthermore, synchronised E-DCH users may share a common scrambling code and be separated using OVSF codes that are allocated on a dynamic basis by a modified HSUPA scheduler. Thus, orthogonality between users can be improved in the code domain or achieved by time domain separation. The Synchronised E-DCH physical and transport channel design should aim to maintain commonality with Release 7 HSUPA. HARQ should be supported.

The study is similar to the Release 5 “Uplink Synchronous Transmission Scheme” [2]. However since Release 5, new features such as basestation scheduling and shorter TTI have been introduced and can act as enablers for OVSF domain scheduling.
The study item will examine the impacts to the specification, the required signalling and the performance of the synchronised E-DCH in the context of HSDPA & HSUPA.
5
Overview of issues relating to synchronised E-DCH
This section will describe issues that need to be considered in introducing a synchronised E-DCH from the point of view of demonstrating feasibility of synchronised E-DCH and of defining the signalling requirements.
5.1
Scheduling & required control channels

5.1.1 Background: HSUPA scheduling

In Release 6 HSUPA, the Node B sets a maximum limit on the E-DPDCH/DPCCH power ratio that the UE is allowed to use, termed here as the maximum power raito (MPR). Given this MPR restriction, the UE TFC selection selects an appropriate transport format and a Hybrid ARQ offset, (HARQ, which impacts the number of HARQ retransmissions. Associated with the transport format is an E-DPDCH/DPCCH ratio, that is further modified by (HARQ; the TFC selection ensures that the composite power ratio with the selected TFC does not exceed the MPR. The selected E-TFC is indicated to the basestation using the UL E-DPCCH signalling channel.

From the indicated TFC, the receiving basestation is able to calculate the spreading factor used by the terminal by means of a well defined rate matching calculation [3]. Furthermore, when making an MPR assignment or updating the MPR, the basestation is able to predict the minimum spreading factor that might be selected by the terminal by assuming the smallest (HARQ value and calculating the maximum selectable TFC that would not lead to the MPR being exceeded.
The MPR is signalled to the UE using one of two physical channels. The “Absolute Grant Channel” (E-AGCH) indicates in absolute terms an allowed MPR. The so-called “Relative Grant Channel” (E-RGCH) is a 1 bit indicator that shifts the MPR up or down from its previous value. Grants may be sent to individual UEs or groups of UEs.

When the 2msec TTI is configured, the E-AGCH may be used to activate or deactivate specific HARQ processes completely. Furthermore, the UE responds to 2 IDs on E-AGCH; the “primary” and  ”secondary” IDs with a preference order.
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Figure 5.1.1-1 Basic HSUPA scheduling model
When the UE has not been allocated a scheduling grant, it may be necessary for the UE to inform the Node B scheduler that it has data to transmit. This is achieved through transmission of a MAC-e header of 18 bits. The MAC-e header may be transmitted by the UE without receiving a scheduling grant from the Node B.

So called “non scheduled” traffic is transmitted by the UE on an autonomous basis. The UE may be allowed to make autonomous transmissions up to a certain maximum MPR on some or all of the HARQ processes

5.1.2 Scheduling for synchronised E-DCH

For synchronised E-DCH using OVSF separation, it is necessary for the serving basestation to be able to control the portion of the code tree that is used by each UE. The portion of the code tree can be subdivided into 2 components; base code and spreading factor. The base code is an OVSF index assuming the highest allowable spreading factor to be used by the UE. When the base code is known, codes of a lower spreading factor can be calculated by selecting the portions of the code tree that contain the base code. In the example of figure 5.1.2.1-1, when the UE is assigned base code 7 at SF16, then it would use code 4 at SF8, code 2 at SF4 etc.
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Figure 5.1.2-1 Example of the relationship between base code and used spreading codes

As indicated in section 5.1.1, the basestation can predict the minimum used SF from the MPR it has set for the terminal, and calculate the actually used SF from the TFCI.

Thus, assuming that a terminal is assigned (and possibly occasionally re-assigned) a base code, synchronised E-DCH scheduling can in principle be operated using the same basic mechanism for scheduled traffic as in Release 6. Means of indicating a base code to the terminal are discussed in section 5.1.4

5.1.3 Scheduling requests and unscheduled traffic

Scheduling requests and unscheduled traffic are handled using autonomous transmissions in Release 6 HSUPA. For a synchronised E-DCH, a shared code space is employed and thus a method for handling scheduling requests and unscheduled traffic must be considered. Possible methods for doing this include:

· Polling of UEs for unscheduled traffic by the Node B. Such an approach would only be capable of managing a small number of UEs without incurring substantial overhead

· Contention based autonomous transmissions. The Node B could assign certain codes & TTIs for autonomous transmissions, for which UEs would contend. Such an approach would handle a larger number of UEs than polling, but would require additional collision detection functionality in the MAC and incur additional latency.

· Autonomous transmissions using an E-DPDCH under a user specific scrambling code. With this approach, the UE would make autonomous transmissions, but place the E-DPDCH under a user specific scrambling code. The power offset for the transmission would need to take into account the non orthogonality of the unscheduled traffic to the scheduled traffic. Such an approach would introduce non OVSF interference, but would allow a flexible tradeoff between the number of users supported in the system and the overhead for non scheduled transmissions.
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Figure 5.1.3-1 Example of setting the power offset when the E-DPDCH is under a user specific SC
5.1.4 Control channels required for scheduling

In HSUPA, 3 downlink control channels (E-AGCH, E-RGCH, E-HICH) and one uplink channel (E-DPCCH) were defined. These channels can also be used for synchronised E-DCH scheduling and their use is discussed below. In addition, there is a need to signal the base code to the UE as described in section 5.1.2. Means of signalling the base code include:

· Use of L3 signalling to set the base code; this would then not involve new L1 signalling, although the flexibility of the scheduler would be somewhat more limited as a price (The scheduler would still be able to set the SF via the MPR and hence the amount of code tree used, but not the section of the code tree)

· Design of a new control channel with 4-5 bits for signalling the base code

· Use of a special E-AGCH identity for indicating the base code

· Use of a modified E-AGCH, in which the base code is quantised jointly with a (more limited range of) MPR

The impact to the existing channels and their operation may be as follows:

E-AGCH:

If a special E-AGCH method is used for indicating base code (e.g. special E-AGCH ID or jointly quantised base code & MPR), then a re-interpretation of the E-AGCH at least some of the time may be necessary. Scheduler flexibility to allocate and de-allocate could be increased by either increasing the number of E-AGCHs that a UE is required to receive (in order to allow flexibility to allocate and deallocate simultaneously between UEs) or by increasing the latency between reception of E-AGCH when a UE has no allocation and implementation of the grant

E-RGCH:

The interpretation of E-RGCH can remain unchanged. If E-RGCH is used for influencing the spreading factor, then the reliability requirement on E-RGCH may need to be examined. However an E-RGCH false detection or mis-detection will only cause a collision if (i) A “down” command is missed or “Up” is falsely detected and (ii) The step in MPR causes the selected TFC to move over an SF boundary. For a 5% missed/false detection probability, the probability of (i) and (ii) being correct is around 0.5% assuming equal probability of up/down commands and a 1 in 6 probability of an MPR step equating to an SF step.

E-HICH:

E-HICH interpretation and reliability requirements should remain unchanged.

E-DPCCH:

E-DPCCH interpretation and reliability requirements should remain unchanged.

5.2
Impact to L1 channel structure
5.2.1 Downlink channel structure

This section should describe impacts of synchronised E-DCH to DL channel structure
5.2.3 Uplink channel structure
The HSUPA Uplink channel structure consists of the parallel OVSF transmission of the control channels DPCCH, E-DPCCH, HS-DPCCH of spreading factor 256 and the data channels DPDCH & E-DPDCH of variable spreading factor. DPCCH is always required when the UE is transmitting whereas the other channels are optional. E-DPCCH & E-DPDCH are never transmitted independently. Rules specifying the OVSF code and I/Q branch assignment to each of these code channels are fixed in the standard [4]. A UE specific scrambling code is applied to the combination of transmitted channels.

For synchronised E-DCH, the same set of uplink channels is envisaged. However due to the OVSF multiplexing of users, fixed rules on OVSF assignment are not possible. Furthermore, care must be taken that the uplink system does not become code limited. Possibilities for the uplink channel structure are as follows:

Common scrambling code for all users and channels

The most obvious channel structure is one in which a cell common scrambling code is defined and applied to all users. Each user is assigned a UE specific set of OVSF codes for the control channels. The DPCCH requires an SF256 code and cannot be I/Q multiplexed; the SF256 E-DPCCH & HS-DPCCH may be I/Q multiplexed.

The control channels are assigned within a specific region of the code space. The remainder of the code space is then used for E-DPDCH. Preferably, BPSK is used for E-DPDCH, however if the system becomes code limited then QPSK should be used in preference as it is preferable not to I/Q multiplex users on the same code.

The amount of code space available for the E-DPDCH will depend on the amount used for the control channels. Table 1 shows some estimates on the supportable peak rates and throughputs in dependence of the number of supportable users. Operated with a reasonable number of retransmissions support for a significant number of users is feasible without becoming code limited.

Assuming this uplink structure, if the system were to become code limited then a secondary scrambling code would be required, which would obviously have a detrimental effect on capacity.
Table 5.2.3-1 Supportable peak rates and number of users
	Equivalent no of SF16 codes reserved for control
	Number of supportable users
	Maximum supportable peak data rate on E-DPDCH (Mbps)
	Maximum possible cell throughput (Mbps)
	Supportable throughput CR 0.5, QPSK, 1.5TX (Mbps)
	Number of code combinations for E-DPDCH for a particular user if max SF16
	Maximum number of simultaneous users in a TTI

	2
	16
	11.52
	13.44
	2.24
	26
	14

	3
	24
	11.52
	12.48
	2.08
	24
	13

	4
	32
	11.52
	11.52
	1.92
	23
	12

	5
	40
	7.68
	10.56
	1.76
	19
	11

	6
	48
	7.68
	9.60
	1.60
	18
	10

	7
	56
	7.68
	8.64
	1.44
	16
	9


User specific scrambling code for control

An alternative structure might be one in which the control channels are placed under a user specific scrambling code, whilst E-DPDCH is placed under a cell specific scrambling code. The number of supported users would then impact capacity but would not influence the supply of OVSF codes.

Since the channel estimation would be based on DPCCH, the power offsets for E-DPDCH would need to take into account the SIR difference between symbols received on the two scrambling codes. Variance in this SIR difference could lead to an increased need for updating the power offsets.

With such a structure, the possibility of becoming code limited on E-DPDCH would still exist.

5.3
Impact to L1 procedures 
This section will discuss the impact of synchronised E-DCH to L1 procedures; e.g. SHO, power control.
5.4

Impact to L2 & L3 procedures 
This section will discuss any impacts of synchronised E-DCH to L2 and L3 procedures apart from scheduling; e.g. HARQ ,TFC selection, load control, handover, scheduling requests
5.5
Synchronisation 
This section will describe the synchronisation requirements and methods for synchronisation. Also, any relation of the synchronisation procedure  to initial access will be described here
5.6  
Backward compatibility
This section will discuss any impact to backward compatibility in a network operating terminals of <Rel-8, or confirm that there is no impact
6
Evaluation of synchronised E-DCH performance

6.1
Link level simulation analysis

This section should describe and present link level performance of the synchronised E-DCH proposal compared with a Release 7 HSUPA baseline
6.1.1 Link level simulation assumptions

This section describes simulation assumptions valid for link level analysis. All of the parameters have been captured in Table 1.

Table 6.1.1-1 Link level simulation assumptions
	Parameter
	Value

	E-DPDCH TTI
	2msec

	Power control error rate
	0%

	E-DPCCH detection error rate
	0%

	Maximum number of transmissions
	4

	Spreading Factor
	16, 8, 4, 2/4

	Transport block size
	292, 612, 1252, 2532

	DPCCH SIR
	Various, to achieve a range of HARQ throughput levels

	Outer loop power control
	None

	Power control delay
	3 slot

	Receiver
	LMMSE

	Modulation for E-DPDCH
	2*BPSK

	Scrambling code type
	Long

	Number of receive antennas
	2

	Channel estimation
	Realistic

	Number of users
	Variable

	Channel Delay Profile
	PA, TU6, ”Mixed”

	Speed 
	3 kmph 

	Synchronisation between UEs
	Perfect for main path


The “mixed” channel profile is designed to test link level performance in environments where users do not have exactly aligned multipaths (although the main paths are always synchronised) and is defined as follows:

Table 6.1.1-2 “Mixed” channel profiles
	User
	Channel

	1
	PEDA, 3km/h

	2
	PEDB, 3km/h

	3
	modTU6*, 3km/h

	4
	VEHA, 3km/h

	5
	modTU6*, 3km/h main path not delayed; other paths delayed by 0.52usec

	6
	PEDB, 3km/h main path not delayed; other paths delayed by 0.52usec

	7
	PEDA, 3km/h main path not delayed; other paths delayed by 0.52usec

	8
	VEHA, 3km/h main path not delayed; other paths delayed by 0.52usec


*modTU6 is defined as follows:

Table 6.1.1-3 Modified TU6 channel profile
	Tap
	Relative time (usec)
	Average relative power (dB)

	1
	0,0
	0,0

	2
	0,26
	-3,0

	3
	0,5
	‑2,0

	4
	1,6
	‑6,0

	5
	2,3
	‑8,0

	6
	5,0
	‑10,0


6.1.2 Link level simulation results

This section presents the link level simulation results, The simulations have been performed on the basis of assumptions listed in section 6.1.1. The performance of Synchronised E-DCH users have been compared with regular E-DCH users and the simulation results are shown in sections 6.1.2.1-6.1.2.4. The figures plot Ec/user against No, where No consists of noise only and not interference between users.

For each simulation case, 2 sets of simulations have been performed independently, labelled “Set 1” and “Set 2”.

The link level gain from S-EDCH is dependent on the HARQ operating point. Where the HARQ operating point corresponds to 10-30% initial transmit BLER, S-EDCH gains are in the range 1-2dB for 8 SF16 users, 6 SF8 users, 3 SF4 users and 2 SF2&4users respectively in the Pedestrian A channel and 0.75-1dB for the same combinations in the TU6 and mixed channels. For smaller numbers of users, the gain decreases. Where the HARQ operating point is 1% after 4 transmissions, the gain is generally less then 0.5dB in PedA and 0.25dB in the TU and mixed channels.

6.1.2.1 Spreading factor 16 Simulations
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Figure 6.1.2.1-1 Throughput curves – TBS 292 bits, both HSUPA and S-EDCH 2*BPSK, SF16, pedestrianA, 3km/h (Set 1)
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Figure 6.1.2.1-2 Throughput curves – TBS 292 bits, HSUPA BPSK SF8, S-EDCH 2*BPSK, SF16, pedestrianA, 3km/h, 8 (Set 2) users
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Figure 6.1.2.1-3 Throughput curves – TBS 292 bits, both HSUPA and S-EDCH 2*BPSK, SF16, TU6, 3km/h (Set 1)
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Figure 6.1.2.1-4 Throughput curves – TBS 292 bits, HSUPA BPSK SF8, S-EDCH 2*BPSK, SF16, TU6, 3km/h, 8 users (Set 2)
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Figure 6.1.2.1-5 Throughput curves – TBS 292 bits, both HSUPA and S-EDCH 2*BPSK, SF16, Mixed, 3km/h (Set 1)
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Figure 6.1.2.1-6 Throughput curves – TBS 292 bits, HSUPA BPSK SF8, S-EDCH 2*BPSK, SF16, Mixed, 3km/h, 8 users (Set 2)

6.1.2.2 Spreading factor 8 simulations
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Figure 6.1.2.2-1 Throughput curves – TBS 612 bits, both HSUPA and S-EDCH 2*BPSK, SF8, pedestrianA, 3km/h (Set 1)
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Figure 6.1.2.2-2 Throughput curves – TBS 612 bits, HSUPA BPSK SF4, S-EDCH 2*BPSK, SF8, PA3, 3km/h, 6 users (Set 2)
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Figure 6.1.2.2-3 Throughput curves – TBS 612 bits, both HSUPA and S-EDCH 2*BPSK, SF8, TU6, 3km/h (Set 1)
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Figure 6.1.2.2-4 Throughput curves – TBS 612 bits, HSUPA BPSK SF4, S-EDCH 2*BPSK, SF8, TU6, 3km/h, 6 users (Set 2)
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Figure 6.1.2.2-5 Throughput curves – TBS 612 bits, both HSUPA and S-EDCH 2*BPSK, SF8, mixed, 3km/h (Set 1)
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Figure 6.1.2.2-6 Throughput curves – TBS 612 bits, HSUPA BPSK SF4, S-EDCH 2*BPSK, SF8, Mixed, 3km/h, 6 users (Set 2)

6.1.2.3 Spreading factor 4 simulations
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Figure 6.1.2.3-1 Throughput curves – TBS 1252 bits, both HSUPA and S-EDCH 2*BPSK, SF4, pedestrianA, 3km/h (Set 1)
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Figure 6.1.2.3-2 Throughput curves – TBS 1252 bits, HSUPA 2*BPSK SF4, S-EDCH 2*BPSK SF4, PA3, 3km/h, 3 users (Set 2)
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Figure 6.1.2.3-3 Throughput curves – TBS 1252 bits, both HSUPA and S-EDCH 2*BPSK, SF4, TU6, 3km/h (Set 1)
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Figure 6.1.2.3-4 Throughput curves – TBS 1252 bits, HSUPA 2*BPSK SF4, S-EDCH 2*BPSK SF4, TU6, 3km/h, 3 users (Set 2)

[image: image21.png]Throughput [%]

Synchronized E-DCH performance, Mixed channel profiles 3kmh, HARQ enabled, QPSK, SF4

100

e

E

n

el

a

El

o Sngewser
53 Synchrorized E-DCH sers
5 -3 DM users

El
B

Tz

o
Ec/No (48]

o 2





Figure 6.1.2.3-5 Throughput curves – TBS 1252 bits, both HSUPA and S-EDCH 2*BPSK, SF4, mixed, 3km/h (Set 1)
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Figure 6.1.2.3-6 Throughput curves – TBS 1252 bits, HSUPA 2*BPSK SF4, S-EDCH 2*BPSK SF4, Mixed, 3km/h, 3 users (Set 2)

6.1.2.4 Spreading factor 2/4 simulations
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Figure 6.1.2.4-1 Throughput curves – TBS 2532/1252 bits, both HSUPA and S-EDCH 2*BPSK, SF2/4, pedestrianA, 3km/h (Set 1)
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Figure 6.1.2.4-2 Throughput curves – TBS 2532/1252 bits, both HSUPA and S-EDCH, 2*BPSK SF2/4, PA3, 3km/h, 2 users (TBS 2532 user) (Set 2)
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Figure 6.1.2.4-3 Throughput curves – TBS 2532/1252 bits, both HSUPA and S-EDCH, 2*BPSK SF2/4, PA3, 3km/h, 2 users (TBS 1252 user) (Set 2)
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Figure 6.1.2.4-4 Throughput curves – TBS 2532/1252 bits, both HSUPA and S-EDCH 2*BPSK, SF2/4, TU6, 3km/h (Set 1)
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Figure 6.1.2.4-5 Throughput curves – TBS 2532/1252 bits, both HSUPA and S-EDCH, 2*BPSK SF2/4, TU6, 3km/h, 2 users (TBS 2532 user) (Set 2)
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Figure 6.1.2.4-6 Throughput curves – TBS 2532/1252 bits, both HSUPA and S-EDCH, 2*BPSK SF2/4, TU6, 3km/h, 2 users (TBS 1252 user) (Set 2)

6.2
System level simulation analysis

This section should describe and present system level performance of the synchronised E-DCH proposal compared with a Release 7 HSUPA baseline.
6.2.1 System level simulation assumptions

This section describes simulation assumptions relevant for system level studies. Table 2 captures general system level parameters. Assumptions for reference system deployment are given in the following section.

Table 6.2.1-1 System level simulation assumptions

	Parameter
	Value

	Traffic model
	Full Buffer

	Load Control
	RoT based

	Power control
	ON

	HARQ
	ON

	Maximum number of transmissions
	4

	Spreading Factor
	16, 8, 4, 2

	Code Rate
	~0.33-0.4

	Scrambling code type
	Long

	Channel estimation
	Ideal

	Number of users
	Variable

	Channel Delay Profile
	PA, TU6, ”mixed” (see section 6.1.1)

	Speed 
	3 kmph 


6.2.1.1 Reference system deployments

The system simulation baseline parameters for the Macro-cell deployment model are given in Table 3 and Table 4. The simulation cases are given in Table 3 along with additional assumptions related to carrier frequency (CF), Inter-site distance (ISD), operating bandwidth (BW), penetration loss (PLoss) and UE speed. Note that 100% of the users for a given simulation case are assigned the same ‘PLoss’ and speed.

Table 6.2.1.1-1 - Simulation cases

	Simulation
	CF
	Scenario
	ISD
	PLoss

	Cases
	(GHz)
	
	(meters)
	(dB)

	1
	2.0
	Macro
	500
	20

	2
	2.0
	Micro Outdoor / Outdoor
	130
	-


Table 6.2.1.1-2 Macro-cell system simulation baseline parameters
	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	See Table 3

	Distance-dependent path loss
	L=128.1 + 37.6log10(.R), R in kilometers



	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.4.1.4 

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	See Table 3

	Antenna pattern [4] (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	UE power class
	21dBm (125mW)

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 35 meters 


Table 6.1.2.1-3 Micro-cell system simulation baseline parameters

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 1 sectors per site

	Inter-site distance
	See Table 3

	Distance-dependent path loss
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	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.41.4

	Shadowing standard deviation
	10dB

	Correlation distance of Shadowing
	25 m

	Shadowing correlation
	Between cells
	0.0

	
	Between sectors
	na

	Antenna pattern  (horizontal)

(For omni cell sites with fixed antenna patterns)
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	UE power class
	21dBm (125mW)

	BS position in the middle of the hexagon
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 10m (and minimum coupling loss of -53dB)

The distance dependent pathloss + shadow fading is lower limited to free-space distance dependent pathloss


6.3
Complexity considerations

This section should evaluate the degree of additional complexity that implementation of synchronised E-DCH is estimated to bring to the terminal and network.
7 
Impact of synchronised E-DCH to the specifications

This section should describe the estimated  impact of the E-DCH proposal to the 3GPP specifications

7.1
WG1

This section should describe the estimated impact of the E-DCH proposal to the RAN WG1 specifications
7.2
WG2

This section should describe the estimated impact of the E-DCH proposal to the RAN WG2 specifications
7.3
WG3

This section should describe the estimated impact of the E-DCH proposal to the RAN WG3 specifications
7.4
WG4

This section should describe the estimated impact of the E-DCH proposal to the RAN WG4 specifications
8
Conclusion

This section should summarise the recommendations of section 5 and the performance evaluation of section 6 and make a recommendation on the feasibility and usefulness of introducing a synchronised E-DCH to the UTRA FDD specifications
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