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1. Introduction

This document proposes compressed mode parameters for the definition of performance requirements in compressed mode in 25.101. The proposal is based on the last WG1 meeting proceedings and agreements on principals. This contribution will concentrate to puncturing method.

2. Discussion of compressed mode patterns

In WG4 we have discussion about compressed mode parameters. So far the discussion has been held on changing the spreading factor to increase data rate for transmission gaps. Here we provide the information for puncturing method and propose a measurement channel definition for it. 

The pattern proposed in [1], with gap length of 7 slots repeated every 3rd frame,and it can be used for a variety of measurements, on other FDD frequencies and GSM frequencies (both for power measurements and acquisition). This was found to be suitable for SF/2 method with current measurement channels. 

For the purpose of defining performance requirements, simulations work and developing tests it is beneficial to use a compressed mode pattern that allows different configurations to be tested. The proposal is to use double frames as a basis for defining the performance requirements. Gaps are created in every fourth frame, which is based on the TTI length (40 ms) of DCCH of the measurement channel. 

Currently, layer 1 limitations are mostly unknown to higher layers.

Examples for such limitations are:

· maximum of one gap per frame for SF halving and higher layer scheduling

· maximum of one gap per TTI for puncturing

· CM reconfigurations only on TTI boundaries when puncturing is used.
· Minimum processing time between CM parameterization and CM start undefined.
In figure 1 is the description of parameters and their naming.

Figure 1 Compressed mode symbol definition
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Table 1 compressed mode parameters

Parameter
Values
Comment

TGSN (Transmission Gap Starting Slot Number): A transmission gap pattern begins on a radio frame, thereafter called first radio frame of the transmission gap pattern, containing at least one transmission gap slot. TGSN is the slot number of the first transmission gap slot within the first radio frame of the transmission gap pattern.
11


TGL1 (Transmission Gap Length 1): This is the duration of the first transmission gap within the transmission gap pattern, expressed in number of slots. TGL2  = TGL1, TGL2 not set by higher layers 
7
Other  configurations are possible. Second gap is not used. 

TGD (Transmission Gap Distance): This is the duration of transmission between two consecutive transmission gaps within a transmission gap pattern, expressed in number of slots. If this parameter is not set by higher layers, then there is only one transmission gap in the transmission gap pattern.
-
Not set, only one pattern in use.

TGPL1 (Transmission Gap Pattern Length): This is the duration of transmission gap pattern 1. TGPL2 = TGPL1, TGPL2 not set by higher layers
4


TGPRC (Transmission Gap Pattern Repetition Count): This is the number of transmission gap patterns within the transmission gap pattern sequence.
 NA
To be defined by test

TGCFN (Transmission Gap Connection Frame Number): This is the CFN of the first radio frame of the first pattern 1 within the transmission gap pattern sequence.
NA
To be defined by test

UL/DL compressed mode selection
DL / DL & UL
2 configurations

Compressed mode method in DL
Puncturing
2 configurations

Puncturing or SF/2 methods are supported by physical layer.

Downlink frame type and Slot format
11A


Scrambling code change
No


RPP ( Recovery period power control mode)
0


ITP ( Initial transmission power control mode)
0







Figure 2 Compressed mode pattern with puncturing



Based on the outcome of the simulations, a few cases can be selected for performance requirements.

3. Simulation assumptions

In table 2 assumptions are proposed to allow link level simulations to be performed.

Table 2. 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 

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 



Measurement channels
Annex A-3, Downlink reference measurement channels
Section 2: Parameters for compressed mode

Other L1 parameters
Based on last WG1 meeting status

Performance requirement should be derived based on these simulations. As has been discussed before, the results from simulations can be compared to results without compressed mode. 

4. Conclusions


Parameters are proposed for determining performance requirements in compressed mode. 

Simulations should be carried out based on these parameters and other simulations assumptions.
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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), average power in the downlink and the maximum power in the uplink.

The compressed mode parameters for test 1 and test 2 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
Test  2
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dBm/3.84 MHz
-60
-60

Information Data Rate
kbps
12.2
12.2

TFCI
-
On
On

Propagation condition

Case 2
Case 2

Table 49: Requirements in downlink compressed mode

Parameter
Unit
Test 1
Test  2
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Target quality




Downlink BLER




Uplink DPDCH
dBm
[Maximum power/slot]
[Maximum power/slot]

Confidence level
%



A.4
DL reference compressed mode parameters

Table x compressed mode parameters

Parameter
Test 1:
Test 2:
Note

TGSN (Transmission Gap Starting Slot Number)
11
11


TGL1 (Transmission Gap Length 1) 
7
7


TGL2 (Transmission Gap Length 2)
-
-
Only one gap in use.

TGD (Transmission Gap Distance) 
-
-
Only one gap in use.

TGPL1 (Transmission Gap Pattern Length) 
2
4


TGPL2 (Transmission Gap Pattern Length)
-
-
Only one pattern in use.

TGPRC (Transmission Gap Pattern Repetition Count) 
NA
NA
Defined by higher layers

TGCFN (Transmission Gap Connection Frame Number):
NA
NA
Defined by higher layers

UL/DL compressed mode selection
DL & UL
DL & UL
2 configurations possible.
DL&UL / DL

Compressed mode method in DL
SF/2
Puncturing


Downlink frame type and Slot format
11B
11A


Scrambling code change
No
No


RPP ( Recovery period power control mode)
0
0


ITP ( Initial transmission power control mode)
0
0
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