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Updated SACCH performance for 

VAMOS level II and non-SAIC receiver
1 Introduction

In previous investigation for SACCH performance [1], the receiver type was focused on the SAIC (VAMOS level I) architecture. In this contribution, SACCH performance is evaluated for both VAMOS level II and non-SAIC receiver. The VAMOS level II receiver is the same as the one presented in [2]. Various scenarios and different SCPIRs are taken into account in the simulations. 
The VAMOS level II receiver was optimized for DTX mode. All changes since VAMOS telco #6 are highlighted in red.

2 Performance evaluation
2.1 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
	3 km/h

	Frequency band
	900 MHz

	Frequency hopping
	ideal

	Interference/noise
	MTS-2

	Antenna diversity
	No

	Receiver
	VAMOS level II
Non-SAIC

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence 

	Channel type
	TCH AHS4.75, SACCH 

	Interference modulation type 
	GMSK, OSC

	SCPIR
	0, -4dB,+4dB

	DTX
	On/Off


2.2 Simulation results

All the simulation curves have been normalized so that the reference reaches 1% FER @ C/I1=0 dB. DTX was modelled by a Markov state model with an activity factor of 0.6 as defined in the TR.
The relative performance of SACCH refers to the performance gap between SACCH and the most robust TCH in half rate channel AHS4.75 at 1% FER in this document.
2.2.1 VAMOS level II receiver
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Figure 1 SACCH and TCH performance without shifted SACCH, DTX off
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Figure 2 SACCH and TCH performance without shifted SACCH, DTX on

Table 2 Relative performance without shifted SACCH
	
	Relative performance
DTX off
	Relative performance
DTX on

	0dB_GMSKIntf
	3
	3.3

	0dB_OSCIntf
	2.3
	2.6

	-4dB_GMSKIntf
	2.4
	2.5

	-4dB_OSCIntf
	2.1
	2.4
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Figure 3 SACCH and TCH performance with shifted SACCH，DTX off
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Figure 4 SACCH and TCH performance with shifted SACCH, DTX on

Table 3 Relative performance with shifted SACCH
	
	Relative performance
DTX off
	Relative performance
DTX on

	0dB_GMSKIntf
	1.8 [note1]
	1.1

	0dB_OSCIntf
	2
	1.6

	-4dB_GMSKIntf
	2.6
	1.8

	-4dB_OSCIntf
	2.3
	1.7

	[note1]: This gain comes from VAMOS level II structure.


2.2.2 Non-SAIC receiver
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	a) DTX off
	b) DTX on


Figure 5 SACCH and TCH performance without shifted SACCH
Table 4 relative performance without shifted SACCH
	
	Relative performance
DTX off
	Relative performance
DTX on

	+4dB_GMSKIntf
	2.8
	3

	+4dB_OSCIntf
	3.2
	3.7
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Figure 6 SACCH and TCH performance with shifted SACCH，DTX on

Table 5 Relative performance with shifted SACCH

	
	Relative performance
DTX on

	+4dB_GMSKIntf
	2.3

	+4dB_OSCIntf
	2.6


2.2.3 shifted SACCH without DTX
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	a) SAIC receiver
	b) nonSAIC receiver


Figure 7 paired TCH degradation with shifted SACCH, DTX off, tuning SCPIR of SACCH

2.3 Analysis

2.3.1 General

In order to evaluate the performance improvement of Shifted SACCH for VAMOS level II and legacy non-SAIC receivers, the relative performance of legacy SAIC receiver in non VAMOS mode, 1.8 dB (see [1]), is chosen as the reference point. The following comparisons are between the reference point and the simulation results shown in section 2.2 in this contribution. 
2.3.2 VAMOS level II receiver and non-SAIC receiver with DTX
As shown in Table 2 and Table 3, comparing with the reference point, the relative performance degradation of VAMOS level II receiver without shifted SACCH is 0.6dB to1.5dB while that with shifted SACCH is -0.7dB to 0dB. The negative value here indicates an improvement on the relative performance.
As shown in Table 4 and Table 5, comparing with the reference point, the relative performance degradation of non-SAIC receiver without shifted SACCH is 1.2dB to 1.9dB while that with shifted SACCH is 0.5dB to 0.8dB.

It is clear that shifted SACCH is a helpful solution to keep the relative performance of SACCH at the legacy non-VAMOS level with the DTX gain.
2.3.3 shifted SACCH without DTX

Even without DTX shifted SACCH also has some gains by tuning SCPIR of the SACCH frame. That means a VAMOS sub channel could have different SCPIRs between TCH and SACCH. 
To take Figure 3 as an example, if SCPIR in TCH is -4dB and SCPIR in SACCH is 0dB, the relative performance would be 0dB which is much less than that of a legacy SAIC receiver (1.8dB).
It may be argued that the performance of paired user will be degraded. It has also been considered in this evaluation. As shown in Figure 7, if the paired user is a SAIC receiver, the degradation is only about 0.2dB. Even if the paired user is a non-SAIC receiver, the degradation is no more than 1dB. 
3 Conclusions
With all the performance evaluation in [1] and this contribution, shifted SACCH is a reasonable solution to solve the relative performance degradation in VAMOS mode.
It is proposed to adopt shifted SACCH as a part of VAMOS work item.
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