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OSC System performance evaluation DL
1 Introduction

This contribution presents OSC system performance results for network configuration scenario MUROS-2 on downlink. A call FER threshold together with a call blocking limit have been used to evaluate call quality. Whichever limit that has been reached first will be the simulation limiting factor.
System performance is evaluated using different speech codecs and different MS penetration levels, as defined in ‎3.1.2 and ‎3.1.3.
2 Methodology

2.1 Channel allocation

Three types of channel allocations/re-allocations have been used in the simulations:

· New users / Hand over users

· Channel adaptation from non-MUROS channel to MUROS channel

· Channel adaptation from MUROS to non-MUROS channel

An overview of the channel allocation algorithm can be seen in Figure 1.
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Figure 1: MUROS channel allocation

Mobiles supporting the MUROS concept are prioritized to be allocated on the second sub-channel while legacy mobiles are allocated on the first sub-channel.

The adaptation between MUROS channels and non-MUROS channels is based on cell load (available timeslots in the cell) and filtered quality measurements. The thresholds for adaptation are optimized for each system configuration to achieve maximum capacity. A user that undergoes adaptation (non-MUROS to MUROS or MUROS to non-MUROS) will get a FER penalty to compensate for lost speech frames during handover. All simulation results are shown with this penalty included. An average of six speech frames is lost during a handover and a speech activity factor of 60% is assumed.
2.2 Link-2-System mapping

The methodology for modeling the link performance on the DL is described in ‎[1]. 

The performance has been verified based on the working assumptions for Link-2-System verifications taken at GERAN#39, see ‎[2], and the 6th telco on MUROS. A detailed verification of both the SAIC and non-SAIC receiver can be found in ‎[3] and ‎[4] respectively.
2.3 Power Control

The output power requested on a subchannel is controlled by the normal power control algorithm using path loss and quality as input. The user with the highest subchannel power requirement will control the total timeslot power, i.e. the total power will be twice this value (3dB higher). Restrictions will be applied to each subchannel power if the total power on the timeslot exceeds the maximum allowed power.
2.3.1 Power backoff

If QPSK modulation is used, a power backoff of 3.3 dB is applied if the requested total timeslot power exceeds (maxpower-3.3) dBm.

3 Simulation Results
3.1 Simulation assumptions
3.1.1 Network configuration
The network configuration assumptions for MUROS-2 test case are shown in Table 1.

Table 1: Network Configurations for MUROS-2 test scenario

	Parameter
	MUROS-2

	Frequency band (MHz)
	900

	Cell radius
	500 m

	Bandwidth
	9 MHz

	# channels 
	45

	# TRX
	5

	BCCH frequency reuse
	Not simulated

	TCH frequency re-use
	3/9

	Frequency Hopping
	Baseband 

	Length of MA (# FH frequencies)
	5

	Fast fading type
	TU-50

	Network sync mode
	Sync

	Propagation Model
	3GPP UMTS 30.03 

	Sector Antenna Pattern
	3GPP UMTS 30.03

	QPSK power backoff
	3.3 dB


3.1.2 Channel modes

The different channel modes that have been studied are listed in Table 2.

Table 2: Channel Mode Adaptation for comparison
	Channel Mode Adaptation 
	Channel modes

	Type A0
	GSM HR (Reference case)

	Type A1
	GSM HR <-> MUROS (GSM HR)

	Type B0
	AFS 12.2 (Reference case)

	Type B1
	AFS 12.2 <-> MUROS (AFS 12.2)

	Type C0
	AFS 5.9 (Reference case)

	Type C1
	AFS 5.9 <-> MUROS (AFS 5.9)

	Type D0
	AHS 5.9 (Reference case)

	Type D1
	AHS 5.9 <-> MUROS (AHS 5.9)


3.1.3 MUROS and non-MUROS penetration levels

Different MUROS penetration levels have been simulated for all test cases (A0, A1, …, D1). Each MUROS penetration level is compared to a SAIC/non-SAIC reference case. The penetration level of SAIC receivers in the reference case is equal to the penetration level of MUROS plus SAIC for the corresponding MUROS case, see Figure 2. This will especially have an impact on interference limited scenarios. 
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Figure 2. MS penetration levels for non-MUROS and MUROS test cases.

3.1.4 Mimum call quality performance

The following criteria for call quality definition have been used:

· Average Call FER < 2 % for at least 95 % of the users (Full Rate calls)

· Average Call FER < 3 % for at least 95 % of the users (Half Rate calls)

· Blocked Calls > 2 % (Blocked Calls / Call Attempts * 100%)

3.2 OSC System Performance Results for MUROS-2
3.2.1 Network capacity gain
The gain at different MUROS penetration levels has been studied (see Table 3). Each MUROS penetration level has been compared with a non-MUROS system evaluation (see ‎3.1.3). 
Table 3 Summary of network level capacity gain

	Type
	Gain at penetration levels: (*)

0/30/70

(ref. 30/70)
	Gain at penetration levels: (*)

25/22.5/52.5

(ref. 47.5/52.5)
	Gain at penetration levels: (*)

50/15/35

(ref. 65/35)
	Gain at penetration levels: (*)

75/7.5/17.5

(ref. 82.5/17.5)
	Gain at penetration levels: (*)

100/0/0

(ref. 100/0)

	A
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	B
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	C
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	D
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]


* The penetration levels are related to MUROS/SAIC/non-SAIC MS receiver type. Values in brackets are related to SAIC/non-SAIC MS receiver type.
4 Discussion

[TBD]
5 Conclusions

[TBD]
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7 Annex: System performance results
Table 4: MUROS-2 system performance results (0 %
MUROS)
	Type
	Description
	Spectral efficiency [Erl./MHz/site]
	HW efficiency

[Erl./TRX]
	Call quality limitation

	A0
	GSM HR
	[TBD]
	[TBD]
	[TBD]

	B0
	AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	C0
	AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	D0
	AHS 5.9
	[TBD]
	[TBD]
	[TBD]


Table 5: MUROS-2 system performance results (25 % MUROS)

	Type
	Description
	Spectral efficiency [Erl./MHz/site]
	HW efficiency

[Erl./TRX]
	Call quality limitation

	A0
	GSM HR
	[TBD]
	[TBD]
	[TBD]

	A1
	MUROS GSM HR
	[TBD]
	[TBD]
	[TBD]

	B0
	AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	B1
	MUROS AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	C0
	AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	C1
	MUROS AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	D0
	AHS 5.9
	[TBD]
	[TBD]
	[TBD]

	D1
	MUROS AHS 5.9
	[TBD]
	[TBD]
	[TBD]


Table 6: MUROS-2 system performance results (50 % MUROS)

	Type
	Description
	Spectral efficiency [Erl./MHz/site]
	HW efficiency

[Erl./TRX]
	Call quality limitation

	A0
	GSM HR
	[TBD]
	[TBD]
	[TBD]

	A1
	MUROS GSM HR
	[TBD]
	[TBD]
	[TBD]

	B0
	AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	B1
	MUROS AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	C0
	AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	C1
	MUROS AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	D0
	AHS 5.9
	[TBD]
	[TBD]
	[TBD]

	D1
	MUROS AHS 5.9
	[TBD]
	[TBD]
	[TBD]


Table 7: MUROS-2 system performance results (75 % MUROS)

	Type
	Description
	Spectral efficiency [Erl./MHz/site]
	HW efficiency

[Erl./TRX]
	Call quality limitation

	A0
	GSM HR
	[TBD]
	[TBD]
	[TBD]

	A1
	MUROS GSM HR
	[TBD]
	[TBD]
	[TBD]

	B0
	AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	B1
	MUROS AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	C0
	AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	C1
	MUROS AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	D0
	AHS 5.9
	[TBD]
	[TBD]
	[TBD]

	D1
	MUROS AHS 5.9
	[TBD]
	[TBD]
	[TBD]


Table 8: MUROS-2 system performance results (100 % MUROS)

	Type
	Description
	Spectral efficiency [Erl./MHz/site]
	HW efficiency

[Erl./TRX]
	Call quality limitation

	A0
	GSM HR
	[TBD]
	[TBD]
	[TBD]

	A1
	MUROS GSM HR
	[TBD]
	[TBD]
	[TBD]

	B0
	AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	B1
	MUROS AFS 12.2
	[TBD]
	[TBD]
	[TBD]

	C0
	AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	C1
	MUROS AFS 5.9
	[TBD]
	[TBD]
	[TBD]

	D0
	AHS 5.9
	[TBD]
	[TBD]
	[TBD]

	D1
	MUROS AHS 5.9
	[TBD]
	[TBD]
	[TBD]
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