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1. Introduction

This document shows some simulation results downlink compressed mode, when puncturing method is used. Results show how transmitted DPCH_Ec/Ior power varies in time when UE is in compressed mode. Results also indicate how the QoS varies in time during compressed mode. It is also possible to have a rough feeling about downlink capacity loss during compressed mode. These results are presented for discussion but they can be also used for downlink compressed mode test cases, which are specified in Section 8.9 in TS 25.101. 

2. Simulation assumptions and results

Simulation parameters and assumptions are those as in agreed CR in [1]. Other assumptions related to compressed mode are as defined in latest RAN1 and RAN2 specification. Results are presented for compressed mode by puncturing method. 

RAN2 has agreed CR [2], which specifies how UE should update its SIR target during compressed mode. Following text is taken from [2] and it is presented for clarification, since the concept of Delta SIR is important for understanding the results presented in this document.

------- text from [2] starts ------

In compressed mode, the target SIR needs to be changed during compressed frames and one frame after compressed frames (recovery frame), compared to normal mode. For this purpose, four values DeltaSIR1, DeltaSIRafter1, DeltaSIR2 and DeltaSIRafter2 are signalled by the UTRAN to the UE (see section 10.2.6.12).

For each frame, the target SIR offset during compressed mode, compared to normal mode is:

(SIR = max ((SIR1_compression, … , (SIRn_compression) + (SIR_coding 
where n is the number of TTI lengths for all TrChs of the CCTrCh, Fi is the length in number of frames of the i-th TTI and where (SIR_coding fulfills:

-
(SIR_coding= DeltaSIR1 for compressed frames corresponding to the first transmission gap in the transmission gap pattern.

-
(SIR_coding= DeltaSIRafter1 for recovery frames corresponding to the first transmission gap in the transmission gap pattern.

-
(SIR_coding= DeltaSIR2 for compressed frames corresponding to the second transmission gap in the transmission gap pattern.

-
(SIR_coding= DeltaSIRafter2 for recovery frames corresponding to the second transmission gap in the transmission gap pattern.

-
(SIR_coding= 0 otherwise.

and (SIRi_compression is defined by :
-
If the frames are compressed by reducing the spreading factor by 2 (“Compressed mode method” IE is equal to “SF/2”):
-
(SIRi_compression= 3 dB for each compressed frame, where TGL is the gap length in number of slots (either from one gap or a sum of gaps) in the frame. 

-
(SIRi_compression= 0 otherwise.

-
If the frames are compressed by puncturing (“Compressed mode method” IE is equal to “puncturing”):

-
(SIRi_compression= 10 log (15*Fi / (15*Fi - TGLi)) if there is a transmission gap within the current TTI of length Fi frames, where TGLi is the gap length in number of slots (either from one gap or a sum of gaps) in the current TTI of length Fi frames.

-
(SIRi_compression= 0 otherwise.
------ text from [2] ends --------

This means that specification says that (SIRi_compression equals to 10 log (15*2/ (15*2 - 7)) = 1.15 dB when we are using the compressed mode as specified in [1]. It means that during compressed frames UE shall increase its SIR target by 1.15 dB added by (SIR_coding value, which is signaled from Node B. 

Table 1 gives clarifications for symbols used in Table 2, which summaries the simulation results.

Table 1. Explanations for symbols used in simulation results
Symbol
Comment/clarification

Signaled deltaSIR
DeltaSIR1 and DeltaSIRafter1 value, which are signaled from Node B. DeltaSIR2 and DeltaSIRafter 2 are zero (second pattern is not used)

Total deltaSIR
Indicates how much UE has increased its SIR target

BLER
BLER target signaled to UE

normalblock Ec/Ior
Averaged DPCH_Ec/Ior value for frames, which are not compressed

normalblockBLER
BLER for frames, which are not compressed

Cmblocknormalslot Ec/Ior
Averaged DPCH_Ec/Ior value for transmitted slots within compressed frames

cmblocktotalEc/Ior
Average DPCH_Ec/Ior value for transmitted compressed frames. Takes into account that during the gap nothing is transmitted 

cmblockBLER
BLER for compressed frames

90% DPCH Ec/Ior
90 % of transmitted DPCH_Ec/Ior are below the given value

50% DPCH Ec/Ior
50 % of transmitted DPCH_Ec/Ior are below the given value

Averaged DPCH Ec/Ior
Average transmitted DPCH_Ec/Ior power

REF
Compressed mode is not used at all

Table 2. Simulation results for DL compressed mode with puncturing

Signaled deltaSIR
0dB
0
1
2
3
ref

Total deltaSIR
0dB
1.15dB
2.15dB
3.15dB
4.15dB
ref

BLER
1.01E-02
1.01E-02
9.95E-03
9.95E-03
9.95E-03
1.00E-02

normalblock Ec/Ior
-18.24
-19.61
-20.06
-20.11
-20.12
-19.75

normalblockBLER
2.00E-04
7.30E-03
1.86E-02
1.99E-02
1.99E-02


Cmblocknormalslot Ec/Ior
-18.26
-18
-17.09
-15.96
-14.87


cmblocktotalEc/Ior
-19.41
-19.16
-18.24
-17.12
-16.02


cmblockBLER
1.99E-02
1.28E-02
1.30E-03
0
0


90% DPCH Ec/Ior
-17.5
-18
-17.4
-16.3
-15.3
-18.8

50% DPCH Ec/Ior
-19.8
-20.6
-20.6
-20.3
-20.2
-21.1

Averaged DPCH Ec/Ior
-18.8
-19.4
-19.1
-18.4
-17.6
-19.75

Following issues can be concluded from the results presented in Table 2. However it should be noted that simulations have been done only for a certain compressed mode pattern and thus conclusions may not be valid for all patterns and combinations of parameters.

· Minimum DPCH_Ec/Ior value is achieved when signaled deltaSIR = 0 dB and UE increases it SIR target by 1.15 dB as it should according to [2]. 

· Slots inside the compressed frames need more power than slots in non-compressed frames.

· Average power of compressed frames is higher than power of non-compressed frames, even though gaps in transmitted power are taken into account. 

· Median DPCH_Ec/Ior value does not change vary much as a function of signaled deltaSIR.

· 90 % DPCH_Ec/Ior value changes much more as a function of signaled deltaSIR.

· Capacity loss for a single user due to compressed is in the range of 0.4 dB to 2.1 dB depending on the signaled Delta SIR value. (Average DPCH_Ec/Ior powers are compared)

· QoS during compressed frames can be better or worse compared to non-compressed frames depending on the signaled delta SIR value

In figure 1 cdfs for DPCH_Ec/Ior are presented for information. DeltaSIR values in legend reflect to total DeltaSIR values.

Figure 1. Cumulative distribution functions for transmitted power

[image: image1.emf]0.0E+00

1.0E-01

2.0E-01

3.0E-01

4.0E-01

5.0E-01

6.0E-01

7.0E-01

8.0E-01

9.0E-01

1.0E+00

-30 -25 -20 -15 -10 -5

DPCH_Ec/Ior

deltasir=0dB deltasir=1.15dB deltasir=2.15dB

deltasir=3.15dB deltasir=4.15dB 90%

95% 50% reference, normal mode


3. Conclusions

This document shows some link level simulation results for DL compressed mode. Results are presented for information and discussion but they can be used also for DL compressed mode tests specified in TS 25.101.

Nokia is planning to continue link level simulations on this topic and we are going to make related CRs for the following RAN4 meeting. 
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