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New strategy on SACCH for Downlink MUROS
1 Introduction

In the document [1], the link level simulation results show that legacy SACCH transmission method with OSC could not meet the performance requirements for SACCH. In this contribution a new strategy on SACCH is proposed. The link level performances of the new strategy are also provided. 
2 Concept description
The basic idea of this new approach is described as follows. Figure 1 shows the legacy and new TDMA frame mapping for TCH/HS and SACCH/HS. For example, there are 4 users (u1~u4) reusing 2 HR channels. U1 and u2 are legacy mobiles using the legacy TDMA mapping. U3 and u4 are two MUROS mobiles using the new TDMA mapping. U1 and u3 are two paired users in one HR channel. U2 and u4 are two paired users in the other HR channel. In the new TDMA frame mapping, the two SACCHs are mapping to the 6th and the 18th frame in a 26-multiframe. They are mapping to the 12th and 25th frame in the legacy TDMA mapping. Then the two paired users have different SACCH locations. In order to improve the performance of SACCH, it can increase the transmission power level of SACCH and decrease the transmission power level of the corresponding TCH for the paired user. With the same total transmission power level of the HR channel it can get better performance of SACCH and little influence of TCH performance. In the new strategy on SACCH for MUROS, the TCH/HS mapping rule has a little change. It is not alternate one after another any more when extracting SACCH. This arrangement ensures the paired relationship of the two users.
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Figure 1 TDMA frame mapping for TCH/HS + SACCH/HS, legacy and new
3 Simulation Results
3.1 Simulation assumptions

The simulation assumptions are shown in Table 1.
Table 1 Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	50 km/h 

	Frequency band
	900 MHz

	Frequency hopping
	No

	Interference/noise
	MTS-1, MTS-2

	Antenna diversity
	No

	DARP receiver
	VAR receiver 

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence proposed in [2]

	Channel type
	SACCH using MUROS
TCH AHS5.9 using MUROS

	Interference modulation type 
	GMSK


3.2 SACCH MUROS performance in MTS-1
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Figure 2 MUROS DL interference performance SACCH, MTS-1
3.3 SACCH MUROS performance in MTS-2
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Figure 3 MUROS DL interference performance SACCH，MTS-2
3.4 TCH/AHS5.9 MUROS performance in MTS-1
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Figure 4 MUROS DL interference performance TCH/AHS5.9, MTS-1

3.5 TCH/AHS5.9 MUROS performance in MTS-2
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Figure 5 MUROS DL interference performance TCH/AHS5.9, MTS-2
3.6 Link performance analysis

Figure 2 and Figure 3 show the simulation results of link level interference performance for SACCH with different power offset. Figure 4 and Figure 5 give the results of TCH/AHS5.9. 
In a brief summary, Table 2 and Table 3 provide the absolute value of C/I1 at FER=1% and the gain or loss relative to 0dB power offset situation. 
Table 2 SACCH DL link level interference performance @FER=1%
	power offset
	MTS-1
	MTS-2

	
	absolute value
(dB)
	Gain
(dB)
	absolute value
(dB)
	Gain
(dB)

	0dB
	12.2
	0
	15.6
	0

	+3dB
	10
	2.2
	14
	1.6

	+5dB
	8.5
	3.7
	12.8
	2.8

	+7dB
	7
	5.2
	12
	3.6


Table 3 TCH/AHS5.9 DL link level interference performance @FER=1%
	power offset
	MTS-1
	MTS-2

	
	absolute value
(dB)
	Loss
(dB)
	absolute value
(dB)
	Loss
(dB)

	0dB
	13.5
	0
	16
	0

	-3dB
	13.9
	0.4
	16.2
	0.2

	-5dB
	14
	0.5
	16.5
	0.5

	-7dB
	14
	0.5
	16.7
	0.7


From all the results, it can be seen that the performance of SACCH is improved through the overpower method. When the power offset up to 7dB, the performance of SACCH can get about 5.2dB gain. It could nearly meet the requirements in 45.005. And at the same time, the performances of TCH get a little influence with lower power transmission. The loss is less than 0.7dB.
4 Conclusion
This contribution has studied a new strategy on SACCH for downlink MUROS. The simulation results are also provided with the new method. By means of the new strategy, it can get better performance of SACCH and reasonable performance of TCH.
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