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Comments on System Performance Results of Optimized pulse performance for OSC
1. Introduction

In GP-100209 and GP-092013, system performance results of optimized pulse performance for OSC is given. After reading these two contributions, comments are given in this document.

2. Comments on SYSTEM PERFORMANCE Results

2.1 OSC network capacity gains

Summary of OSC network capacity gains for optimized pulse shapes versus LGMSK reference is copied below from the Table 6 of reference GP-100209 [1]:
Table 6 OSC network capacity gains utilizing optimized pulse shapes (relative to the LGMSK pulse)

	CMA Type
	Pulse shape
	MUROS-1 
	MUROS-2

	A
	Candidate OPT 1
	3.1 %
	5.9 %

	
	Candidate OPT 2
	2.7 %
	6.0 %

	D
	Candidate OPT 1
	2.1 %
	5.7 %

	
	Candidate OPT 2
	1.9 %
	5.3 %


Summary of OSC network capacity gains for optimized pulse shapes versus LGMSK reference are also copied below from the Table 6 of reference GP-092013 [2]:
Table 6  OSC network capacity gains utilizing optimized pulse shapes (Note: this table has been replaced and it is no long used)
	CMA Type
	Pulse shape
	MUROS-1
gain 
	MUROS-2 gain

	A
	Candidate OPT 1
	4.0 %
	9.5 %

	
	Candidate OPT 2
	3.4 %
	9.8 %

	D
	Candidate OPT 1
	2.6 %
	8.0 %

	
	Candidate OPT 2
	2.3 %
	7.4 %


Firstly, we are very glad to see correct formula is used in [1] to calculate the Hardware/Spectrum Efficiency Gains (or OSC network capacity gains called by NSN) after our email comments. It is easy to see that the gains in Table 6 of GP-092013 [2] were wrong and gains were exaggerated by (9.8-6.0)/6.0x100% = 63.33% and (7.4-5.3)/5.3x100% = 39.62% for MUROS-2 with OPT 2 respectively.
In our opinions, using hardware efficiency gain as network capacity gains is also not accurate because the limitation of system planning margins e.g. normally designed system capacity is only 85% of the hardware capacity and radio system also cannot load TX fully in interference scenarios. Therefore, it would be helpful for us to understand the hardware efficiency gain if the hardware average and maximum usages in NSN simulation are provided.
2.2 Penetration of VAMOS type I MS
The 100% penetration of VAMOS type I MS is assumed in [1] and [2].  It would be interesting to know the network capacity gains when 25% or 50% penetration of VAMOS type I MS is assumed. This is because

(1) At the early stage of the VAMOS deployment, the VAMOS type I MS penetration would be less than 50%. 
(2) If we consider the low cost GSM mobiles are unlikely VAMOS capable, tri-mode LTE+UMTS+GSM mobiles and dual mode UMTS+GSM mobiles may not be VAMOS capable but would camp in GERAN because there is no coverage for either LTE or UMTS, so the VAMOS type I MS penetration would never reach 100%. 
(3) If we reduce the penetration to 50%, the gain will be less than half due to the probability to pair MS is reduced; the network capacity gains would be less than the numbers given in Table 6 of reference [1]. Table 1 below gives the estimated maximum network capacity gains or hardware efficiency gains:
Table 1  Estimated OSC network capacity gains utilizing optimized pulse shapes (relative to the LGMSK pulse) at 50% VAMOS type I MS penetration
	CMA Type
	Pulse shape
	MUROS-1

gain 
	MUROS-2 gain

	A
	Candidate OPT 1
	<1.55 %
	<2.96 %

	
	Candidate OPT 2
	<1.34%
	<3.03 %

	D
	Candidate OPT 1
	<1.06 %
	<2.87%

	
	Candidate OPT 2
	<0.93 %
	<2.66%


From above Table 1, it is easy to see that the network capacity or hardware efficiency gains are negligible.  If 25% penetration of VAMOS type I MS is assumed, the gains will be even smaller.  

2.3 Optimum wide pulse selection

In reference [2], two candidate pulse shapes have been investigated and performance was compared against the usage of the linearized GMSK pulse shape. It concluded that
(1) Differences between the candidate pulse shapes was quite small from a performance point of view, but on the other hand their relative differences in adjacent channel protection is quite large (13.8 dB for OPT 1 vs 15.6 dB for OPT 2)  

(2) A mixed scenario might result in a higher impact to legacy users with the OPT 1 pulse. A mixed scenario is planned as part of this investigation.

(3) Based on these findings, the OPT 2 pulse is chosen for further investigation.

Firstly, we would like to question why OPT 2 gives better capacity gain than OPT 1 for MUROS-2 with CMA Type A although OPT2 has narrower wide pulse shape and 1.8 dB better ACP value.
Secondly, if we follow NSN conclusions and its logic and also assume there is another wide pulse – OPT 3 with ACP value at 17.4dB because OPT 3 ACP value difference is 1.8dB to OPT 2, which is same is the difference of OPT 2 to OPT 1, then the OPT 3 pulse could be selected following the above conclusions and logic in [2]. Therefore, we believe that:

(1) The optimum ACP values have not found; 
(2) It should investigate other ACP values such as 16.6, 17.4 or 18 in order to find the optimum ACP value for the wide pulse shape; 
(3) If similar performance results are obtained with different ACP values, there might be errors/bugs in the simulator.
3. conculsion
It is recommended that the gains related to wide pulse shape for MUROS shall be checked and verified by other companies before GERAN makes any decisions based on the gains.
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