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1. Introduction
The object of work item WIDER is the investigation of the wide pulse impact and optimization of the potential wide pulse shaping filter for downlink higher symbol rate (EGPRS2-B DL).  Recently several wide pulse shaping filters are proposed [1].  It is interesting to note that three ACP (adjacent channel protection) values, 11dB, 12dB, and 13dB, are used to yield three candidate pulses in [1].  Even though justification of using these ACP numbers is very important in the scope of WIDER, nevertheless it is still missing. In the last TSG GERAN WG1#38 it was stated that “About WIDER, Telecom Italia S.p.A. remarked that the relaxed values for ACP at 11, 12 and 13 dB were not technically justified, and could not agree on this working assumption. Motorola also asked justification for ACP values. This working assumption was then NOT confirmed by TSG GERAN WG1#38.” [5]
Previously there were many investigations and analysis on the impact of relaxation of downlink spectral mask [2]
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[4].  The deployment of higher symbol rate of EGPRS2-B will have an impact on legacy mobiles.  While some legacy mobile might have some co-channel interference reduction from EGPRS2-B transmission, the overall interference level to legacy mobile will increase unless the mobile is in a heavily co-channel interference dominated environment. 

Based on the analytical method proposed in [4], we provide some analysis on these proposed candidate pulses in [1].  The impact to the legacy mobile service is our interest in this contribution, although the wide pulse impact on new EGPRS2-B mobiles is also important to have a complete picture.

2. Candidate Pulses from [1]
NSN and Nokia propose three candidate pulses for WIDER in [1].  The co-channel and adjacent channel interference of these pulses is shown below.
Table 1   CCP & ACP of Candidate Pulse Shapes in [1]

	CCP / ACP (after PA)
	0 kHz
	200 kHz
	400 kHz
	600 kHz

	Candidate #1
	1.0
	11.6 dB
	48.4 dB
	63.8 dB

	Candidate #2
	1.0
	12.1 dB
	50.1 dB
	65.5 dB

	Candidate #3
	0.7
	13.0 dB
	52.3 dB
	66.5 dB


ACP of 11, 12, and 13dB at 200kHz are the targets for the three candidate pulse shapes.  
3. C/I Degradation due to Deployment of Wide Pulses
Deployment of wide pulse shapes of EGPRS2-B DL will have impact at the system level due to adjacent and co-channel interference.  This contribution follows the method described in [4] to evaluate the impact of wide pulse.  We assume an interference limited environment.  The total interference to a mobile is the combination of co-channel and adjacent channel interference.  For legacy networks without wide pulse, the ACP at 200kHz is 18 .3dB.  Given the wide pulse penetration level as ε (0≤ ε≤1), the degradation of the signal-to-interference ratio at the output of the channel selectivity filter for the legacy MS receiver is [4],
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where Ia is the adjacent channel interference power, Ic is the co-channel interference power, γ0 is CCI (in dB) of the wide pulse, and γ1 is the ACP at 200kHz.  Given a wide pulse and a penetration level, the signal-to-interference ratio degradation of a legacy MS receiver can be calculated.  

Figure 1 illustrates the C/I degradation for a legacy MS receiver at the output of the channel selectivity filter for these three candidate pulse shapes in [1], at both wide pulse penetration level of 25% and 100%.  Given a wide pulse shape and a penetration level, the C/I degradation is a function of ACI/CCI ratio.  
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Figure 1   C/I Degradation of legacy MS.  Degradation is measured relative to a legacy mobile with no wide pulse transmissions
4. The 4/12 Scenario

The C/I degradation is a function of ACI/CCI ratio, given a wide pulse shape and its penetration level.  In order to evaluate the system level impact of this C/I degradation, a 4/12 reuse deployment is used, as done previously in [2].  The cells are corner-excited and statistics are collected in one central site only (3 cells).  The 4/12 reuse pattern uses hexagonal tessellations.  Relevant parameters are shown in Table 2.  The cumulative distribution of ACI/CCI ratio in this scenario is shown in Figure 2.  Note that the MS noise floor and transmit power settings are not considered in this analysis.  This should not affect the general indication, although the noise and power settings might truncate the distribution at high values.

Based on Figure 2, it can be shown that the co-channel is dominant with probability of about 85%, and the ACI dominance is less than 5dB in this scenario, when the ACP of legacy MS is 18 .3dB.
Table 2  Simulation Parameters

	Parameter
	Value

	Site-to-site distance
	1 km

	Propagation loss model
	L=141.6+ 36.6 log10(d-km)

Based on COST-231 Urban @ 1800 MHz, with hb=20m

	Shadow fading standard deviation
	8 dB

	Shadow fading site-to-site correlation
	0.5

	Handover margin
	6 dB

	Sector antenna horizontal beamwidth
	90 degrees
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Figure 2   Cumulative Distribution of a 4/12 resue pattern
Using the mapping from C/I degradation to the system ACI/CCI distribution as described in [4], we can generate the cumulative distribution function of the C/I degradation of legacy MS, for all three candidate pulses and penetration levels of 25% and 100%.  The C/I degradation distribution for penetration level of 25% is shown in Figure 3.  It shows that about 18% of legacy MS will have at least 1dB C/I degradation, when the Candidate 3 pulse shape is used with penetration level of 25%.  The number of at least 1dB C/I degradation will increase to 30% when the candidate 1 pulse shape is applied.
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Figure 3   Cumulative Distribution of C/I degradation of legacy MS for 25% penetration of wide pulses
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Figure 4   Cumulative Distribution of C/I degradation of legacy MS for 100% penetration of wide pulses
The results for 100% wide pulse penetration are shown in Figure 4.  In this scenario, more than 50% of legacy MS will have at least 1dB C/I degradation for either of the three candidate pulses.  About 20% to 30% of legacy MS will have 3dB C/I degradation.  On the other hand, about 20%~25% of legacy MS will have a C/I improvement, which is less than 1dB.
5. Discussion and Conclusions
As shown in Figure 3 and Figure 4, it can be seen that overall C/I degradation of legacy MS with wide pulse shapes is significant and felt not to be acceptable by co-sourcing companies.  As consistent with previous study in [2]
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[4], the benefit of deploying wide pulse for downlink EGPRS2-B should be very carefully studied. 
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