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1
Introduction

CM design of DL basic configuration is discussed during e-mail discussion. Bad coding rate is the critical issue in CM design of DL basic configuration. Therefore, “falling back to R99 if the coding rate is bad” was proposed. By doing so, bad coding rate can be avoided, as shown in Table 1. (Table 1 is copied from Qualcomm Inc.’s contribution during e-mail discussion)
Table 1 – Worst code rate analysis
	
	AMR 5.9kbps
	AMR 12.2kbps 
	AMR 12.65kbps 

	Worst effective code rate 
	0.57 
	0.63 
	0.63 

	Fallback to R99 
	If more than 7 slots are in TG in one 20ms TTI 
	Not needed 
	Not needed 


In this contribution, the proposal is modified so that “falling back to R99” is not necessary.
2
CM design of DL basic configuration
Regarding to CM design of DL basic configuration, it was proposed not to change spreading factor (SF), and just to DTX slots within TG [1]. Since SF is not changed, the coding rate is increased. After evaluation, it is found in most cases, the coding rate increase does not introduce diverging BLER of DTCH (i.e., not converge to 0.01). However, for example, given “AMR 5.9k & SF256” with CM pattern defined in table 6.8.7 of 34.108 [2], the worst coding rate is 0.79. Coding rate 0.79 is bad, and DTCH BLER performance degrades. Figure 1 shows the CM pattern and the pattern repeats every 24 frames. Table 2 shows the coding rate analysis for AMR 5.9k. “(by 5/12)” in Table 2 means “there are 12 DTCH TTIs in every 24 frames, 5 of them are with coding rate 0.79”.
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Figure 1 – CM pattern defined in table 6.8.7 of 34.108
Table 2 – Coding rate analysis for AMR 5.9k
	Coding rate
	Normal mode (NM) 
	Compressed mode (CM) 

	
	Class-A of DTCH
	DCCH
	Class-A of DTCH
	DCCH

	Without DCCH
	20ms
	0.24
	N/A
	0.45  (by 5/12)

0.31  (by 4/12)

0.24  (by 3/12)
	N/A

	
	10ms
	0.48
	N/A
	N/A 
	N/A

	With DCCH
	20ms
	0.42
	0.35
	0.79  (by 5/12)

0.55  (by 4/12)

0.42  (by 3/12)
	0.54  (by 2/6)

0.46  (by 4/6)


If SF/2 is introduced in DL basic configuration of Enhanced DCH, the coding rate can be maintained as that in NM, as shown in Table 3.
Table 3 – Coding rate analysis for AMR 5.9k with SF/2 method in CM
	Coding rate
	Normal mode (NM) 
	Compressed mode (CM) 

	
	Class-A of DTCH
	DCCH
	Class-A of DTCH
	DCCH

	Without DCCH
	20ms
	0.24
	N/A
	0.24
	N/A

	
	10ms
	0.48
	N/A
	N/A 
	N/A

	With DCCH
	20ms
	0.42
	0.35
	0.42
	0.35


To solve the bad coding rate issue, our proposed solution is “to apply SF/2 method in DL basic configuration of Enhanced DCH”. There exist two compressed mode methods in Legacy, one is “SF/2”, and the other is “higher layer scheduling”. We may create a new compressed method, called 
“CM by DTX” (or any other name) : The compressed method is “not to change SF, and just to DTX slots within TG”. It is noted the method is agreed to be used in most of cases of DL basic configuration.

Network may configure “SF/2” or “CM by DTX” for CM in DL basic configuration depending on coding rate.
The purpose of “fallback to R99” in Table 1 is to use SF/2 to prevent bad coding rate. One may find both “fallback to R99” and “to apply SF/2 method in DL basic configuration of Enhanced DCH” use the same compressed method “SF/2”. The additional advantages of our proposal are

1. Pilot-free slot format is used in Enhanced DCH, and therefore coding rate is better.

2. Pilot-free slot format is used in Enhanced DCH, and the DL capacity is better.

3. There is no re-configuration effort (fallback to R99 needs parameters update), or UE does not need to maintain two parameter sets, one for Enhanced DCH, and the other for R99.
4. UE does not need to change RX algorithms. For example, TPC is used in Enhanced DCH for SIR estimation, and Pilot is used in R99. TPC is in different position between slot format of R99 and that of Enhanced DCH, resulting different power control timing.
Table 4 lists our suggestion of the proposed solution.
Table 4 – CM method configuration suggestion
	
	AMR 5.9kbps
	AMR 12.2kbps
	AMR 12.65kbps

	More than 7 slots are in TG in one 20ms TTI? 
	Yes 
	No 
	Don’t care 
	Don’t care 

	CM method 
	SF/2 
	CM by DTX 
	CM by DTX 
	CM by DTX 


3
Conclusions
Based on the latest proposal for CM in DL basic configuration, we refine it in order to avoid reconfiguration (fallback to R99) and to keep the advantages of Enhanced DCH. 

We propose to adopt the modified solution, which in principle is

    i. always stays in Enhanced DCH

   ii. if (coding rate is bad)

              Network configures CM method “SF/2”
        else

              Network configures CM method “CM by DTX”
4
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