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1- Abstract :

In current S1 series, out of many patterns for positioning idle periods listed to achieve proper GSM SCH search, 2 patterns are showing potential for simplification of the specifications : SD4 and SD8, with respectively two and one idle period per 120 ms.

The purpose of this paper is to present the loss in Eb_No due to those modes for various services, in order to help proper selection and further simplification of slotted mode.

2- Simulation data :

In S1.31, SD4 and SD8 patterns can be provided by fixed patterns with respectively 7 and 10 idle slot per idle period (assuming a frequency switching time of 500 us). Depending on whether (S) or (D) frames are used, the frame is compressed by 3,4,5,7 or 10 slots. Link quality of such frames are listed in table 1, simulation conditions are listed in table 2. 

It should be noted that the target Eb_No used for fast power control is different from the observed Eb_No. The table contains the observed Eb_No figures.
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type

Eb_No (8kbps, 

10Hz)

Eb_No (64kbps, 

40Hz)

Normal frames

1

3.96

3.91

(D) frames 2x3

2

3.79

4.21

(D) frames 2x4

3

3.76

4.56

(D) frames 2x5

4

3.64

4.97

(S) frames 7

5

3.72

4.33

(S) frames 10

6

4.49

5.24


Table 1.- Link quality of various slotted frame formats
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Value

Service

8 kbps, 64 kbps

FEC rate

1/3 (convolutionnal)

DPCCH field size (symb)

5 (SF=128) and 9 (SF=256)

Fading rate (FdTd)

10 Hz and 40 Hz

Initial rate matching (normal)

unequal repetition


Table 2.- Simulation conditions

Because the number of involved slotted frames is not the same for the various solutions, 4 consecutive frames should be counted for the Eb_No derivation, in order to make a proper comparison. The link quality of the corresponding SD patterns is shown in table 3. 

The target Eb_No is assumed different between normal and slotted frames, and the figure shown are the result of total Eb_No over the 4-frames pattern.
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combination

Eb_No (8kbps, 

10 Hz)

Eb_No (64kbps, 

40 Hz)

SD4 (S)

1/5/1/5

3.84

4.17

SD4 (D)

2/3/2/3

3.78

4.37

SD8 (S)

1/1/1/6

4.09

4.25

SD8 (D)

1/5/5/1

3.8

4.43


Table 3.- Link quality of various SD Patterns

In addition, we observed that the Eb_No of normal frames are not as good as when DTX is used for initial rate matching [This assumption was made in a previous Motorola contribution]. So, overall behavior of SD4 (S), SD8 (S) and SD8 (D) could be enhanced with this different assumption. 

3- Conclusion :

From the above simulation results, though it could be noted that the results are slightly in favor of the SD4 pattern, it should be noted that the 4 proposed patterns are quite similar in terms of link performance (few tenth of dB difference). 

Thus we suggest to make selection of one of these patterns, based on some other criteria than just link quality. Reducing the number of frame formats could be one sensible criterion for this selection, speaking in favor of (S) frames. 

Further, because long idle periods may have some impact on the convergence of fast TPC for slotted and non-slotted users, SD4 pattern should be preferred to SD8 pattern.

Therefore, we propose that SD4 pattern, with use of (S) frames with 7 idle slots per frames, should be selected as the preferred slotted format for GSM SCH search.

_983706001.xls
Sheet1

				Frame types combination		Eb_No (8kbps, 10 Hz)		Eb_No (64kbps, 40 Hz)

		SD4 (S)		1/5/1/5		3.84		4.17

		SD4 (D)		2/3/2/3		3.78		4.37

		SD8 (S)		1/1/1/6		4.09		4.25

		SD8 (D)		1/5/5/1		3.8		4.43
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		Parameter		Value

		Service		8 kbps, 64 kbps

		FEC rate		1/3 (convolutionnal)

		DPCCH field size (symb)		5 (SF=128) and 9 (SF=256)

		Fading rate (FdTd)		10 Hz and 40 Hz

		Initial rate matching (normal)		unequal repetition
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				frame type		Eb_No (8kbps, 10Hz)		Eb_No (64kbps, 40Hz)

		Normal frames		1		3.96		3.91

		(D) frames 2x3		2		3.79		4.21

		(D) frames 2x4		3		3.76		4.56

		(D) frames 2x5		4		3.64		4.97

		(S) frames 7		5		3.72		4.33

		(S) frames 10		6		4.49		5.24






