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3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

None

3

Justification

During the feasibility study for evolved GSM/EDGE Radio Access Network, the following have been evaluated:
· higher symbol rates in uplink (see 3GPP TR 45.912, chapter 9)
· higher order modulations and turbo codes (see 3GPP TR 45.912, chapter 8)
· a combination of higher symbol rate and higher order modulations (see 3GPP TR 45.912, chapter 9)

Significant improvements in spectral efficiency, peak bit rates, average bit rates and bit rates at cell border have been shown.
The compatibility objectives of GERAN evolution (see 3GPP TR 45.912, chapter 4.3) can be met. Two compatibility objectives of special concern are the impact to legacy BSS hardware and to legacy frequency planning (which could not be met with a 2 TRX implementation option). Those could be met if a symbol rate of 1.2 times the legacy symbol rate is chosen (i.e., 325ksymbols/s), the transmitted signal bandwidth is small enough to be received by a single legacy transceiver, i.e., (less than) 271 kHz (assuming symbol rate sampling for a legacy transceiver), and the interference to adjacent channels is minimized. 
To maximise the fraction of the installed legacy BTS hardware where the feature can be implemented, different levels of MS/NW support are motivated. Nevertheless, implementation of the full feature may require hardware enhancements on BSS, but the compatibility objective of coexistence with existing legacy frequency planning is still met.
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Objective

To further enhance the uplink radio performance of the GERAN with minimal impact to higher layers of the existing EGPRS by means of

· 1.2 times higher symbol rate (325 ksymbols/s)

· 16-ary modulation 
· 32-ary modulation
· turbo codes

To facilitate different levels of MS/NW support, the following levels will be defined:

A. 16-ary modulation with 271 (legacy) ksymbols/s symbol rate 

B. 16-ary modulation with 325 ksymbols/s symbol rate 

C. 32-ary modulation with 325 ksymbols/s symbol rate, and possibly turbo coding (see Note)
NOTE:  Turbo coding will be included if the achievable gains (already shown by simulations) justify the cost of its introduction. If so, the Turbo coding scheme defined in 3GPP TS 25.212 will be reused.

It has to be ensured that the different levels of MS and NW support can interoperate. For this reason, it will be studied how the levels above have to be supported by a HUGE MS.
· If it is agreed that different levels of MS support exist, MS support for a higher level (e.g. C) will imply support for all lower levels (e.g. A, B).

· If it is agreed that there is only one level of MS support, it will imply MS support of A, B and C.  
The number of options needs to be kept as low as possible in order to reduce complexity. If agreed by TSG GERAN during the work item, level A (16-ary modulation with legacy symbol rate) will be removed. 
Different transmit filters will be considered. In this work, three prerequisites are that the transmitted signal bandwidth will be small enough to be received by a single legacy transceiver (i.e., less than 271 kHz), that the coverage is maximised and that the interference to adjacent channels will be minimised.
Performance evaluations and optimisations will focus on asynchronous networks with uplink diversity but other scenarios will also be considered.
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Service Aspects



Impacts on Service Aspects will be investigated
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MMI-Aspects



None
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Charging Aspects



None

8

Security Aspects



None

9 Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	
	


Finalization of the core specifications for HUGE level A & B is planned at TSG GERAN #35, May 2007. Finalization of test specifications is planned at TSG GERAN #36, November 2007. Finalization of the core specifications for HUGE level C is planned for after these dates.
	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	24.008
	
	Capability indication
	TSG GERAN #35
	Endorsed at G#35, then approved by TSG CT 

	43.064
	
	Updates for EGPRS Stage 2
	TSG GERAN #35
	

	43.055
	
	Updates for DTM Stage 2
	TSG GERAN #35
	

	44.018
	
	RR support
	TSG GERAN #35
	

	44.060
	
	RLC/MAC support
	TSG GERAN #35
	

	45.001
	
	Overview
	TSG GERAN #35
	

	45.002
	
	Burst definition for higher symbol rate, New training sequence codes
	TSG GERAN #35
	

	45.003
	
	Definition of new coding schemes
	TSG GERAN #35
	

	45.004
	
	New modulation definitions
	TSG GERAN #35
	

	45.005
	
	Test Scenarios for new modulation/coding schemes

Spectral and Timing mask requirements

Performance requirements
	TSG GERAN #35
	

	45.008
	
	Link quality control measurements
	TSG GERAN #35
	

	51.010
	
	MS conformance test
	TSG GERAN #36
	

	51.021
	
	BTS conformance test
	TSG GERAN #36
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Work item rapporteurs

Eddie Riddington (Nokia) and

Stefan Eriksson (Ericsson)
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Work item leadership

Main responsible: TSG GERAN
Secondary responsible: TSG GERAN WG1, WG2 and WG3
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Supporting Companies

Ericsson, Freescale, Intel, Interdigital, LG Electronics Inc., Motorola, Nokia, Research In Motion, Samsung, Telecom Italia S.p.A., TeliaSonera
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Classification of the WI (if known)

	X
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


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

· Stage 2 for HUGE
· Layer 1 support for HUGE
· Layer 2/3 support for HUGE
· Performance requirements for HUGE
· MS conformance test for HUGE
· BTS conformance test for HUGE
14b
The WI is a Building Block: parent Feature 

N/A

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

N/A
