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Orthogonal Sub Channels –

evaluation versus objectives

1. Introduction
This contribution includes a text proposal related to the candidate technique Orthogonal Sub Channels in section 7.7 of the Technical Report [1].

2. Evaluation versus objectives for Orthogonal Sub Channels
The following classification is used for the evaluation:

	
	Fulfilled

	
	Expected to be fulfilled

	
	Unclear/FFS

	
	Not fulfilled


2.1 Performance objectives
	Evaluation of MUROS Candidate Techniques
	Orthogonal Sub Channels 

	Performance Objectives
	

	P1: Capacity Improvements at the BTS
1) increase voice capacity of GERAN in  order of a factor of two per BTS transceiver
2) channels under interest: TCH/FS, TCH/HS, TCH/EFS, TCH/AFS, TCH/AHS and TCH/WFS
	1) Gains have been shown by system level simulations to be between 20% and 76% [2] dependent on the system scenario and speech codec investigated for OSC. Further gains on top have been shown when utilizing sub channel specific power control in the range of 7% to 16% [2] or are expected related to the usage of optimized Tx pulse shape on DL. 

	
	2) All codecs are supported.

	P2: Capacity Improvements at the air interface
1) enhance the voice capacity of GERAN by means of multiplexing at least two users simultaneously on the same radio resource both in downlink and in uplink
2) channels under interest: TCH/FS, TCH/HS, TCH/EFS, TCH/AFS, TCH/AHS and TCH/WFS
	1) Two users are multiplexed on the same radio resource both in uplink and downlink.

	
	2) All codecs are supported.


2.2 Compatibility objectives

	Evaluation of MUROS Candidate Techniques
	Orthogonal Sub Channels 


	Compatibility Objectives
	

	C1: Maintainance of Voice Quality

1) voice quality should not decrease as perceived by the user.
2) A voice quality level better than for GSM HR should be ensured. 
	1) It is assumed that channel mode adaptation (CMA) takes place if quality in OSC channel degrades. Also only users with sufficient quality will be multiplexed on the OSC channel. 

	
	2) Minimum FER thresholds have been defined in the TR, and these have been taken into account in system level analysis.

	C2: Support of Legacy Mobile Stations

1) Support of  legacy MS w/o implementation impact.
2) First priority on support of legacy DARP phase 1 terminals, second priority on support of legacy GMSK terminals not supporting DARP phase 1. 
	1) Link level performance for a mix of SAIC and non-SAIC mobiles were shown at GERAN#39. Results from other vendors do confirm results from Nokia Siemens Networks.

	
	2) System level performance for 100 % DARP phase 1 mobiles were shown at GERAN#39, inclusion of legacy non-SAIC MS were studied in [2] based on usage of  subchannel specific power control. 

	C3: Implementation Impacts to new MS's

1) change MS hardware as little as possible.
2) Additional complexity in terms of processing power and memory should be kept to a minimum.
	1) Basic SAIC implementation would be sufficient to support the proposal. Only the knowledge of new TSCs is needed.

	
	2) For new MS the only additional requirement is the awareness of the new TSCs. Power control in downlink is expected to be transparent to the MS implementation. No additional functionality is needed to support OSC except for SAIC capabilities. 

	C4: Implementation Impacts to BSS

1) Change BSS hardware as little as possible and HW upgrades to the BSS should be avoided.
2) Any TRX hardware capable for MUROS shall support legacy non-SAIC mobiles and SAIC mobiles. 
3) Impacts to dimensioning of resources on Abis interface shall be minimised.
	1) No BTS HW change required, since QPSK and 8-PSK are supported on EDGE capable BTS. JD or SIC receiver with IRC needed. 

	
	2) For EDGE capable BTS this is usually the case.

	
	3) Impact is to reserve a higher number of sub channels on Abis interface and possibly use another packet Abis technology.

	C5: Impacts to Network Planning

1) Impacts to network planning and frequency reuse shall be minimised. 
2) Impacts to legacy MS interfered on downlink by the MUROS candidate technique should be avoided in case of usage of a wider transmit pulse shape on downlink. 
3) Furthermore investigations shall be dedicated into the usage at the band edge, at the edge of an operator’s  band allocation and in country border regions where no frequency coordination are in place.
	1)  No impact on frequency planning or frequency re-use is foreseen. 

	
	2) Impacts on legacy MS reception for optimised TX pulse shape need to be further investigated.

	
	3) Optimised TX pulse shape is not expected to be used at band edge or at the edge of an operator's allocation.
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