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Support of legacy non-DARP Phase I receivers using α-QPSK - system performance evaluation
1 Introduction
At GERAN#36 an extension for OSC was presented, see [2] that employ α-QPSK, a modified QPSK constellation designed to support joint power control between its two sub channels. It has been shown on link level, that employing such power control enables the possibility to support non-SAIC MSs.

The work item description for VAMOS [1] states that ”Legacy GMSK terminals not supporting DARP phase I capability will be supported provided feasibility has been shown” 
This contribution presents initial system performance results evaluating the possibility to support legacy non-SAIC capable terminals with VAMOS using adaptive symbol constellation, α-QPSK.
2 Methodology

System simulation methodology is presented in chapter 2 in [4].
3 Simulation Results
3.1 Simulation assumptions
3.1.1 Network configuration
The network configuration assumptions for MUROS-2 test scenario 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
	5

	Fast fading type
	TU-50

	Network sync mode
	Sync

	Propagation Model
	UMTS 30.03 

	Sector Antenna Pattern (*)
	ETR 04.02

	QPSK power backoff
	3.3 dB


* Antenna pattern implemented according to [3]
3.1.2 Minimum call quality performance
Minimum call quality performance is the same as defined in [4].
3.2 System performance results for MUROS-2
3.2.1 Network capacity gain with legacy non-SAIC terminals on VAMOS TS

With the right power imbalance ratio between two subchannels it is possible to support legacy non-SAIC terminals on VAMOS timeslots, see [2]. 
Table 2 show the spectral and hardware efficiency results for MUROS-2 with 50% VAMOS penetration level (giving 35% legacy non-SAIC and 15% legacy SAIC penetration levels) and speech codec AHS 5.9. D0 is the non-VAMOS reference and D1 is result with OSC where no non-SAIC capable terminals are allowed on VAMOS TS. Note that in this case α-QPSK cannot provide better spectral efficiency than OSC since the network is block limited due to lack of resources.
Table 2: MUROS-2 system performance results (50% VAMOS)

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

[Erl./TRX]
	Call quality limitation

	D0
	AHS 5.9
	19.9
	11.9
	Block limited

	D1
	VAMOS AHS 5.9
	31.3
	18.8
	Block limited

	D1 with non-SAIC on VAMOS TS and OSC
	VAMOS AHS 5.9
	32.0
	19.2
	Quality limited

	D1 with non-SAIC on VAMOS TS and α-QPSK
	VAMOS AHS 5.9
	33.9
	20.3
	Quality limited


Table 3 shows the gains for MUROS-2 with 50% VAMOS penetration level (giving 35% legacy non-SAIC penetration level) and speech codec AHS 5.9. The results are compared with the non-VAMOS reference.

Table 3 Network level gain, MUROS-2, 50% VAMOS penetration
	Simulation setup
	Gain

	non-SAIC terminals on VAMOS timeslots not allowed
	57%

(Block limited)

	OSC with non-SAIC on VAMOS timeslots allowed
	61% (*)
(Quality limited)

	α-QPSK with non-SAIC on VAMOS TS timeslots allowed
	70%
(Quality limited)


* The quality requirement of all non-SAIC MSs allocated on VAMOS timeslots is not fulfilled
4 Summary
The network level gain when allowing legacy non-SAIC terminals to be allocated on VAMOS timeslots is 70% compared with the non-VAMOS reference, D0. The gain is 8.4% if it is compared with the VAMOS reference, D1.
5 Discussion
This contribution has evaluated the VAMOS candidate technique α-QPSK and the support of legacy non-SAIC terminals on system level.
The following should be noted regarding the results:

· The system is only evaluated on DL. The results are only valid for ideal UL.
· The VAMOS terminals that have been used in the simulations are SAIC capable.
· Further enhancements of the support of legacy non-SAIC terminals on VAMOS timeslots would be possible with an improved MS receiver, like SAM, see [5]. This is still to be investigated on system level.

· Only MUROS-2 for speech codec AHS 5.9 has been evaluated. Other speech codecs and MUROS-3 is left for FFS.
· The gain appears to go from 57% to 61% when comparing the two scenarios “non-SAIC terminals on VAMOS timeslots not allowed” and “OSC with non-SAIC on VAMOS timeslots allowed”. This is because the first scenario is blocking limited and the second is quality limited. However, all legacy non-SAIC terminals that are allocated on VAMOS timeslots in this simulation suffer from bad quality and do not fulfill the FER quality criteria.
6 Conclusions

It has been shown that the candidate technique α-QPSK can offer support for legacy non-SAIC terminals in a sparse frequency reuse environment like MUROS-2. 
The system level gain increased from 57% to 70% by allowing legacy non-SAIC terminals to be allocated on VAMOS timeslots. This gain indicates that there are legacy non-SAIC terminals allocated to a VAMOS sub-channel fulfilling the quality requirements.
Further gains are expected with more advanced MS VAMOS receivers, such as SAM see [5], in the system, but the evaluation is left FFS.
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