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Proposed conclusion to the WIDER study item
1. Introduction

The WIDER study item was opened during GERAN #36 [1] to determine at the system level the throughput performance of a wide bandwidth pulse for EGPRS2-B users and the level of impact to legacy users. The results of the study, including the modeling methodology, the evaluation criteria and the performance results can be found in 3GPP TR 45.913 [2].
In this contribution, a brief summary of the findings are given and finally a conclusion to the study item is proposed.
2. Brief Summary of 3GPP TR 45.913
The study considered a number of evaluation scenarios including different network scenarios (WIDER-1 … WIDER-3) and different deployment strategies e.g. EGPRS2-B timeslot allocations on non-hopping BCCH frequencies, hopping TCH frequencies and on hopping over both BCCH and TCH frequencies (see 6.2 in [2] for details).
In general, the assumptions taken were worse case:

· Penetration of the EGPRS2-B service was set to 100 % (i.e. all the PS resources were dedicated to EGPRS2-B);
· PS traffic load was set to saturation (corresponding to maximum timeslot utilization);
· CS traffic load was set to give 2% blocking in all the scenarios.
Two pulse shapes with different spectral properties were evaluated (denoted as Candidate #2 and Candidate #3). They exhibited lower inter-symbol interference than the LGMSK pulse shape and lower adjacent-channel protection (see 7.2.2.2 in [2] for details). Their link level performance (as well as the reference pulse’s) was disclosed in full (see 8.2.2 and 8.2.3 in [2]).The throughput performance of EGPRS2-B users was evaluated for each pulse shape. The findings can be found in 9.2.2.3 in [2] and are summarized in Table 1 (for the scenario where the reference load was set to saturation and the network load when evaluating the wide pulse shapes was set to the reference load) and in Table 2 (for the scenario where the reference load and the network load when evaluating the wide pulse shapes was set to saturation).
Table 1. Median throughput gains (network load = reference load).

	Network load = reference load

Network configuration
	Median throughput gains

	
	Candidate #2
	Candidate #3

	WIDER-1 (BCCH layer)
	44 %
	39 %

	WIDER-1 (TCH layer)
	37 %
	31 %

	WIDER-2
	36 %
	33 %

	WIDER-3
	40 %
	36 %


Table 2. Median throughput and capacity gains (network load = saturated).

	Network load = saturated

Network configuration
	Candidate #2
	Candidate #3

	
	Median throughput gain 
	Data capacity gain
	Median throughput gain
	Data capacity gain

	WIDER-1 (BCCH layer)
	27 %
	24 %
	23 %
	22 %

	WIDER-1 (TCH layer)
	16 %
	20 %
	13 %
	19 %

	WIDER-2
	20 %
	18 %
	19 %
	16 %

	WIDER-3
	25 %
	20 %
	19 %
	20 %


In the figures in Table 2, data capacity is defined by the call arrival rate that can be supported before the network becomes saturated (i.e. when the call arrival rate equaled the call ending rate) and data capacity gain is the percentage difference in data capacity between the wide bandwidth pulse and the LGMSK pulse. Throughput gain is the percentage difference in the median throughput of the PS calls between the wide bandwidth pulse and the LGMSK pulse measured before the network becomes saturated (i.e. when the call arrival rate equaled the call ending rate). 
The findings demonstrate that a throughput gain of 13 – 27 % and a data capacity gain of 16 – 24 % (depending on the network scenario and pulse shape) can be achieved when a wide bandwidth pulse shape is utilized. This is a result of the improved receiver performance as a result of the lower inter-symbol interference.

The study also evaluated the impact of the lower adjacent-channel protection on the speech quality of legacy users. The findings can be found in 9.2.2.2 in [2] and are summarized in Table 3 and Table 4.
Table 3. Change in Bad Quality Calls for legacy users (network load = reference load).

	Network load = reference load

Network configuration
	Change in BQCs (FER > 2%)

	
	Candidate #2
	Candidate #3

	WIDER-1 (BCCH layer)
	0
	0

	WIDER-1 (TCH layer)
	+0.1 %
	0

	WIDER-2
	0
	0

	WIDER-3
	0
	0


Table 4.  Change in Bad Quality Calls for legacy users (network load = saturated).

	Network load = saturated

Network configuration
	Change in BQCs (FER > 2%)

	
	Candidate #2
	Candidate #3

	WIDER-1 (BCCH layer)
	0
	-0.1 %

	WIDER-1 (TCH layer)
	+0.3 %
	+0.4 %

	WIDER-2
	0
	0

	WIDER-3
	0
	0


The findings demonstrate that the lower adjacent-channel protection did not result in an unacceptable degradation in the speech performance of a legacy mobile, even though the network saturation level was reached. This is because  there are fewer PS timeslots than CS timeslots in the evaluated scenarios. The speech performance in Table 3 had the added benefit of a lower timeslot occupancy of the wide pulse shape as a result of the throughput gain.
3. Proposed Conclusion

Based on the findings of the WIDER study item which have been collated in 3GPP TR 45.913, it is concluded that for the evaluated scenarios, a throughput gain of 13 – 27 % and a data capacity gain of 16 – 24 % (depending on the network scenario and pulse shape) can be achieved for EGPRS2-B users when a wide bandwidth pulse shape is utilized without resulting in an unacceptable degradation in the speech performance of a legacy mobile, even though the network saturation level was reached. While the evaluated scenarios were believed to represent the most relevant for the EGPRS2-B service, they should not be considered as representing all network scenarios. Hence it is recommended that the mandatory Tx pulse shall be the linearised GMSK pulse. The use of the wide bandwidth pulse shall be optional to an operator.
It is proposed to take this conclusion into account in any potential work item on the introduction of the wide bandwidth pulse for EGPRS2-B on the downlink. 
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