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Is this Work Item a "Study Item"? (Yes / No): No
1

3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services
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Linked work items

None
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Justification

This feature is expected to increase voice capacity of GERAN in order of a factor of two per BTS transceiver by creating new types of voice traffic channels in GERAN. The increase in user amount and voice traffic puts a huge pressure on operators especially within populous countries.  Furthermore, as voice service price gets cheaper, most operators face the challenge to obtain efficient utilization of hardware and spectrum resource.
During the MUROS feasibility study, a number of candidate techniques have been investigated that are aimed at achieving the above specified target. Among these candidates three techniques have been elaborated, that have major conceptual commonalities and merely differ by modulation specific aspects in downlink, namely 

· the Orthogonal Subchannels concept,
· the Co-TCH concept and 
· the Adaptive Symbol Constellation concept, 
whilst the uplink concept is identical for all of them. In particular for all three candidate techniques, voice capacity is increased by multiplexing more than one user simultaneously on a single time slot and ARFCN. It is expected that a solution can be synthesed from all three candidate techniques.  

The feature is expected to provide voice capacity improvement both for full rate and half rate channels. 
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Objective

The objective is to further 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. 
Channels under interest for doubled voice capacity are TCH/FS, TCH/HS, TCH/EFS, TCH/AFS, TCH/AHS and TCH/WFS with related associated signaling channels. 

The three above mentioned candidate techniques from the MUROS feasibility study will be synthesized to achieve the best performance and require minimum complexity both in the BSS and in the terminals.
In uplink the combination of all the three candidates results in transmission of 2 GMSK modulated signals on the same timeslot and ARFCN in a given cell, whilst in downlink a QPSK and one or more rectangular constellation mappings are foreseen to be used to multiplex two speech users on a given timeslot. 

Both legacy GMSK terminals not supporting DARP phase I capability and legacy DARP phase I capable terminals will be supported as well as new mobiles designed to support a new set of training sequences with improved cross correlation properties to the existing set of training sequences and a new multiplexing of users in the traffic channel foreseen for simultaneous multiuser usage. 

Furthermore the introduction of VAMOS should change hardware as little as possible and should not decrease voice quality and maintain robustness of signalling channels compared to legacy GMSK terminals. Impacts on network planning and frequency reuse shall be minimal.
The work item includes with a lower priority also the identification of an optimized TX pulse shape on downlink for VAMOS applied on the BCCH layer and on the TCH layer, respectively, with the prerequisite to ensure proper service operation of legacy GMSK mobiles.  This includes investigations 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 is in place.
Any TRX hardware capable of multiplexing more than one user on a single ARFCN time slot shall support legacy GMSK mobiles, this includes non-DARP phase I mobiles and DARP phase I mobiles.
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Service Aspects



None
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MMI-Aspects



None
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Charging Aspects



None
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Security Aspects



None

9 Impacts 

	Affects:
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	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
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Expected Output and Time scale (to be updated at each plenary) 

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	24.008
	
	Capability indication for VAMOS solution
	TSG GERAN #40
	

	44.018
	
	RR support for VAMOS solution
	TSG GERAN #41
	

	45.002
	
	New training sequences, multiplexing definitions
	TSG GERAN #40
	

	45.003
	
	Definition of coding required for VAMOS
	TSG GERAN #40
	

	45.004
	
	Modulation definition for VAMOS in downlink
	TSG GERAN #40
	

	45.008
	
	Link quality control measurements
	TSG GERAN #41
	

	48.008
	
	Introduction of the signalling for support of VAMOS
	TSG GERAN #41
	

	48.058
	
	Introduction of the signalling for support of VAMOS
	TSG GERAN #41
	

	24.008
	
	Capability indication for support of optimized pulse shape
	TSG GERAN #41
	

	45.004
	
	Specification of an optimized TX pulse shape on downlink 
	TSG GERAN #41
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Work item rapporteurs

Juergen Hofmann (Nokia Siemens Networks),
Email: juergen.hofmann@nsn.com
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Work item leadership

Primary responsible: TSG GERAN
Secondary responsible: TSG GERAN WG1, TSG GERAN WG2
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Supporting Companies

China Mobile Com. Corporation, Nokia Siemens Networks, NOKIA Corporation, NXP Semiconductors, Vodafone Group Plc
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Classification of the WI (if known)

	
	Study Item (no further information required)

	
	Feature (go to 14a)

	X
	Building Block (go to 14b)

	
	Work Task (go to 14c)


14a
The WI is a Feature: List of building blocks under this feature

N/A
14b
The WI is a Building Block: parent Feature 

The work item is a Building Block of which the parent feature is “Voice services over Adaptive Multiuser Orthogonal Subchannels (VAMOS)”. The work item is expected to be completed at GERAN#41.  

14c
The WI is a Work Task: parent Building Block

N/A



