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Work Item Description

Title: Optimized Transmit Pulse Shape for Downlink EGPRS2-B 
Is this Work Item a "Study Item"? (Yes / No): No.
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3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items
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Justification

The EGPRS2-B feature  has been included into  GERAN Rel-7 with the support of the legacy GMSK pulse shape. Although the usage of this pulse shape yields a good performance, it is not optimised with regard to sensitivity and minimization of intersymbol interference. To obtain superior performance for increasing the data throughput investigation of a wider pulse shape is needed, as performance benefits have been shown to GERAN in initial contributions, identifying remarkable performance gains for certain network scenarios. The network scenarios that will benefit from a wider pulse shape need also further study.
 It is not clear to what degree the current spectral mask can be widened without causing a detrimental impact on legacy mobile stations in these networks.   It is also not clear if a spectral mask relaxation is dependent on the modulation transmitted or whether it can be assumed to be applicable for all modulations.   It is important to continue to improve the GERAN system performance with new enhancements, and as such it is relevant that this topic is carefully and independently studied.  
Spectral mask changes were also studied and implemented when  8PSK modulation and the linerized GMSK pulse shape were introduced  in 1998/1999 (see SMG2 623/99, SMG2 618/99, SMG2 619/99). 
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Objective

This work item will  investigate the impact of downlink spectral mask changes for EGPRS-2B on GSM system performance and will identify an optimized transmit pulse shape This work item will involve investigations at the link level and at the system level.  When ACP is referenced, this may be evaluated at several offsets from the carrier, to be determined by TSG GERAN WG1.
For evaluation of the optimized pulse shape the same approach will be taken as in the SAIC feasibility study 45.903.
Network Level Analysis

Network level analysis will be performed for agreed network configurations. This will be done for different penetrations of  the legacy GMSK pulse shape and the optimised pulse shape, respectively, being operated in downlink. The purpose of this analysis is to define different interferer profiles for  a given penetration of the wider TX  pulse shape and a given network configuration.
Link Level Studies
Link level studies will be performed using the generated interferer profiles The purpose of the link level studies is to determine the relevant inputs to feed into system level evaluation, analyzing both the impact to legacy users and data service throughput. The link level study will:
1. Investigate the impact of the variation in legacy mobile implementations on the evaluation of ACP:

a. One or more “reference MS receiver” designs may be defined to test the link level performance against.  The resulting ACP for each tested spectral mask will be assessed using these models;
b. In lieu of, or in addition to, defining sample reference mobile implementations, mobile manufacturers will be encouraged to provide link level simulation results to determine the resulting ACP when different spectral masks are evaluated.  This tabulated information can then be used as an input to system level simulations (possibly along with results from the agreed upon “reference MS receiver(s)”).
2. Investigate the impact of transmitter modulation changes on the ACP of legacy mobile receivers for different spectral mask requirements:

a. using vendor provided results plus reference MS receiver models (if any), determine how much the ACP of the mobile station varies as the modulation of the interfering signal is varied (AWGN shall be used as well as MCS from EGPRS-2A and EGPRS-2B for example).  

3. Investigate the impact of the channel profile on the ACP of legacy mobile receivers for different spectral mask requirements:

a. Using vendor provided results plus reference MS receiver models (if any), determine how much the ACP of the mobile varies as the channel profile is changed.  Profiles with high and low velocities as well as with and without frequency hopping shall be analyzed.

4. Investigate the impact of the level of data randomization on the ACP of legacy mobile receivers for different spectral mask requirements:

a. using vendor provided results plus reference MS receiver models (if any), determine the variation in ACP of the mobile when comparing a randomized data channel and a channel that is not randomized (BCCH for example)

5. Investigate optimised transmit pulse shape  taking into account the  impact of spectrum regrowth due to nonlinearities in the PA on the spectrum mask design. 

System Level Studies
Using the information determined from the link level studies performed in #1, #2, and #3, system simulations to determine overall impact will be performed for any studied spectral mask.  Representative network scenarios to be examined will be determined by TSG GERAN WG1. 
The following system level impacts will be studied:

1. The performance of legacy speech services is evaluated by examining the change in dropped calls of legacy mobile stations when: 
a. the transmitter output conforms to the spectral mask being studied with implementation margin taken into consideration; 

b. The legacy mobile is examined in a variety of interference scenarios.  DARP test scenarios DTS-1 through DTS-5 might be used as a baseline for performance characterization, for example;
2. The performance of legacy data services is evaluated by examining the change in mean throughput.  Investigate the change in data performance of legacy mobile stations when:

a. the transmitter output conforms to the spectral mask being studied with implementation margin taken into consideration; 

b. The legacy mobile is examined in a variety of interference scenarios.  DARP test scenarios DTS-1 through DTS-5 might be used as a baseline for performance characterization, for example.

        3.   Impacts of the design of the optimised pulse shape with regard to the usage at the band edge 
or at the edge of an operator’s band allocation will be also investigated and described in the 
specification.
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Service Aspects



None/Text

6

MMI-Aspects



None/Text
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Charging Aspects



None/Text
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Security Aspects



None/Text
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Impacts 

	Affects:
	UICC apps
	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) 

	New specifications
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TR
45.9xx
	BTS Transmit Spectral Mask Design for Downlink EGPRS2-B
	WG1
	
	39
	39
	

	
	
	
	
	
	
	

	Affected existing specifications
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	TS 24.008
	
	Definition of MS capability to support the new pulse shape
	GERAN#39
	

	TS 45.004
	
	Definition of new pulse shape
	GERAN#39
	

	TS 45.005
	
	Radio performance requirements for new pulse shape
	GERAN#40
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Work item rapporteur(s)

N.N. (Nokia Siemens Networks)
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Work item leadership

TSG GERAN WG1
13

Supporting Companies

Ericsson, Nokia Siemens Networks,  Nokia Corporation, Teliasonera
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Classification of the WI (if known)

	
	Study Item (no further information required)

	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

none
14b
The WI is a Building Block: parent Feature 

none
14c
The WI is a Work Task: parent Building Block

none
