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1. Introduction

This document proposes the definition of a measurement channel and test case for downlink performance requirements during compressed mode. 

2. Measurement channel

In [1] requirements for the definition of a measurement channel for downlink compressed mode are proposed, mainly targeted at measurements on GSM. The compressed mode measurement channel should allow for sufficient measurements, provide good synchronisation properties and minimum performance degradation. 

2.1 Parameters for defining the measurement channel

In TS25.212 the compressed mode  is defined, allowing for single-frame method or double frame method as shown below.
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In TS25.215 the parameters are summarized to define a specific configuration of compressed mode:

The following parameters characterize a transmission gap :

· TGL : Transmission Gap Length is the duration of no transmission, expressed in number of slots (e.g. used for switching frequency, monitoring). 

· SFN : The system frame number when the transmission gap starts

· SN : The slot number when the transmission gap starts

The following parameters characterize a compressed mode pattern :

· TGP : Transmission Gap Period is the period of repetition of a set of consecutive frames containing up to 2 transmission gaps (*).

· TGL : As defined above 

· TGD : Transmission Gap Distance is the duration of transmission between two consecutive transmission gaps within a transmission gap period, expressed in number of frames. In case there is only one transmission gap in the transmission gap period, this parameter shall be set to zero.

· PD: Pattern duration is the total time of all TGPs expressed in number of frames. 

· SFN : The system frame number when the first transmission gap starts

· PCM: Power Control Mode specifies the uplink power control algorithm applied during recovery period after each transmission gap in compressed mode. PCM can take 2 values (0 or 1). The different power control modes are described in TS 25.214.

The following transmission gap lengths are supported in WG1: TGL=3, 4, 7, 10, 14. A transmission gap can span one or two radio frames and the starting position of the gap is flexible. 

2.2
Compressed mode pattern for measurements on GSM

As identified in [1], assumptions are needed on capability of performing measurements for designing an appropriate measurement channel. Our goal is to define a reasonable compressed mode pattern according to requirements that can be used to define a performance test case. It is not the goal or in the scope of WG4 to optimize compressed mode patterns or to restrict patterns which are allowed by WG1 specifications. 

We propose following assumptions for measurements on GSM:

. 4 RSSI measurement can be performed on different RF carriers in a 7 slot gap.
. synchronisation performance should be similar to GSM, ie. be able to catch an GSM idle frame every 120 ms.

Based on these basic assumptions the following pattern is proposed for the measurement channel. 

TGL=7, TGD=0, TGP=3 (One 7 slot gap every 30 ms). 

This pattern can be used for both RSSI measurements and synchronisation on GSM, as requested in [1]. In the 7 slot gap 4 RSSI measurements on 4 different carriers can be performed, allowing for maximum 16 (4x4) measurements every 120 ms (or 133 measurements/second). When suitable carriers have been found, 2 x 7 slot gaps every 120 ms can be reserved for synchronisation to be able to catch an GSM idle frame every 120 ms. In the remaining gaps RSSI measurements can continue, allowing for maximum 8 measurements every 120 ms (or 66 measurements/second). 

This pattern is actually one of the WG1 patterns proposed for synchronisation only (Informative Annex A of  TS 25.215). 

2.3
Proposal for parameters

Based on discussion above following compressed mode parameters are proposed

The following parameters characterise a transmission gap :

· TGL : 7

· SFN : TBD for testcase

· SN : 4

The following parameters characterise a compressed mode pattern :

· TGP : 3

· TGL : 7

· TGD : 0

· PD:  TBD for testcase

· SFN : TBD for testcase

· PCM: 1

As Transmission time reduction method method B is proposed: Reduction of the spreading factor by a factor of two.

These parameters should be defined as a parameters for the compressed mode measurement channel in Annex A.

3. Definition of the requirement and test-case

3.1
Requirements

In downlink compressed mode, downlink transmission will be seized during the gap, while the uplink transmission continues if uplink compressed mode is not needed. During the gap, the power control for the uplink is lost, as no TPC commands can be received. After the gap, both up- and downlink power control will need to be recovered. 

From performance point of view the behaviour both in down- and uplink should be verified. The performance can be measured by looking at the average BLER and average DPCH_Ec/Io power in downlink and the maximum power transmitted in uplink. To test the performance in compressed mode, the inner power control loop shall be on in both up- and downlink. The propagation conditions should chosen so that power control is needed for good performance. We propose to use Case 2 in Annex B.2.2 of 25.101. 

3.2
Assumptions

In table 1 assumptions are proposed for the test-case to allow link level simulations to be performed.

Table 1. Simulation assumptions for compressed mode performance 

Parameter
Explanation/Assumption

Inner Loop Power Control
On

Implementation margin
Included

Number of Rake Fingers 
Equals to number of taps in propagation condition models

Downlink Physical Channels and Power Levels
Annex C.
Power relation of DPDCH and DPCCH during compressed mode shall be fixed.

Data rate
12.2 kbps

BLER target
BLER target is 10-2 

BLER calculation
BLER has been calculated by comparing with transmitted and received bits. CRC is not used for BLER estimation, but impact should be negligeable.

SCH position
Offset between SCH and DPCH is zero chips meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure
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Propagation conditions
Annex B.2. 2. Case 2

Note that path delays have been moved to positions that are integer number of chips. The reason for this is the number of samples per chip used in simulations (1).

Measurement channels
Annex A-3, Downlink reference measurement channels
Annex A.4, Parameters for compressed mode

Other L1 parameters
As Specified in latest L1 specifications (Dec’1999 versions)

4. Conclusions


A Measurement channel, test-case and simulation assumptions are proposed for the performance requirements on the UE in downlink compressed mode.

Based on this definition performance requirements should be derived by link level simulations.
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8.10
Downlink compressed mode

Downlink compressed mode is used to create gaps in the downlink transmission, to allow the UE to make measurements on other frequencies.

8.10.1
Single link performance

The receiver single link performance of the Dedicated Traffic Channel (DCH) in compressed mode is determined by the Block Error Rate (BLER) and power in the downlink and the power in the uplink.

The compressed mode parameters are given in Annex A.4. 

8.10.1.1 Minimum requirements

For the parameters specified in Table 48 the average downlink 
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 power shall be below the specified value for the reported BLER shown in table 49.  The uplink DPDCH power shall be below the specified value.

Note

1. Inner loop power control is ON during the test.

Table 48: Test parameter for downlink compressed mode 

Parameter
Unit
Test 1
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Table 49: Requirements in downlink compressed mode

Parameter
Unit
Test 1
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A.4
Compressed mode parameters

The following parameters characterise the transmission gap :

· TGL : 7

· SN : 4

The following parameters characterise the compressed mode pattern :

· TGP : 3

· TGL : 7

· TGD : 0

· PCM: 1

Transmission time reduction method method B: Reduction of the spreading factor by a factor of two.
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