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On the Evaluation of Wider Pulse for VAMOS
1 Introduction

There are ongoing discussions in GERAN WG1 regarding the specification of a wider pulse for VAMOS, and the evaluation of wider pulse effect on MS receivers. This document shares questions for clarifications on the contribution that led to conclusion of the wider pulse in the MUROS study [1], and the observation that the wider pulse effect might differ remarkably on receivers from different vendors.
2 A Revisit of GP-101843 [1]
2.1 Happy User Rates
A quick comparison of Figure 7 and Figure 8 of [1] shows that in the same simulation (taking the LinGMSK pulse as an example), users in VAMOS mode suffered greatly from the increased network load, with a happy user rate of only 81%. At the same time, users in non-VAMOS mode seemed to be almost not impacted by the increased network load, with a happy user rate greater than 99.2%.

It would be interesting to compare the happy user rates under different network loads, as follows,
Table 1   Comparison of happy user rates in [1]
	Network load (Erlang/Cell)
	Happy user rate of users in VAMOS mode (%)
	Happy user rate of users in non-VAMOS mode (%)
	Total happy user rate (%)

	59.4
	/ (*)
	B (**)
	D (**)

	110
	A (**)
	C (**)
	95

	118
	81
	99.27
	E (**)


(*) No VAMOS pair existed in the network.

(**) Not shown in [1], but the following inequality should hold,
A > 81,

D = B > C > 99.27,

E < 95
It could be seen that when VAMOS was not enabled, all users experienced extremely good call quality. As the network load (and accordingly the number of VAMOS pairs) increased, the total happy user rate started to decrease, but the call quality of non-paired users was still surprisingly high, indicating that almost all degradation of call quality was contributed by paired users. It should be noted that, as stated in the last paragraph of section 5 of [1], “… the VAMOS system does not reach blocking in any of the two network configurations and thus the ratio of non-VAMOS (GMSK) channels is still significant.”
The sourcing companies are concerned about such an imbalance of happy user rates, and believe that clarifications and more discussions are needed in GERAN WG1. The reasons are as follows,
· With channel mode adaptation that is aimed at maximizing capacity gains, the base station will only pick those users with very good call quality to pair so that the two users keep being very happy even after the pairing is done. On the other hand if the call quality of a VAMOS pair is found limited by e.g. external interferers or the transmission power of AQPSK, then the pair will be broken to avoid penalizing the total happy user rate.
· With power control that is aimed at maximizing capacity gains, the base station will decrease the transmission power of a user when the call quality is "too good", whether the user is in a VAMOS pair or not. Eventually the base station will cut the unnecessary transmission power of any user so that a user is not secured from call quality degradation solely because being in non-VAMOS mode.
· For a paired user situated in a multi-interferer network environment, the other VAMOS sub-channel is just one of the many interference sources, and is not born more “harmful” than other interferers. If a paired user and a non-paired user experience the same level of RXQUAL, they are basically at the same security level against additional interferers. It is thus strange why non-paired users would always be secured from the dramatic increase of network load (and the increase of interference level in the network accordingly).
A further observation is that, given the surprisingly good call quality of non-paired users and the fact that such good call quality was almost not impacted by the increase of network load, it may be easier to understand why it was found by [1] that the good call quality of non-paired users was also almost not impacted by the wider pulse shape, as illustrated in Figure 8 of [1].
2.2 Link Level Results
Some contributions e.g. [3] and [4] have been submitted to GERAN#53 to show the effect of wider pulse on VAMOS I//II and/or DARP I receivers in terms of delta performance. It could be seen from [3] that a loss over most codecs was found for paired users with low SCPIRs in co-channel and multi-interferer scenarios, when the wide pulse was applied to both the carrier and the interferer(s). It would thus be interesting to see whether the receiver used in [1] experienced a similar loss, besides the loss for non-paired users due to increased ACI which was mentioned in [1].
Further, some statistics on the distribution of SCPIRs would help more clearly understand how the link level gain/loss was mapped to system level.
3 Comparison of Delta Performance
The difference of the delta performance between [3] and [4] for VAMOS I receivers is summarized in Table 2 through Table 6 as follows. 
Table 2   Difference of the Delta Performance between [3] and [4], VAMOS I, Sensitivity

	SCPIR
	4
	0
	-4

	TCH/EFS
	-1.08
	-1.45
	-0.26

	TCH/AFS12.2
	-1
	-1.38
	0.02

	TCH/AFS4.75
	-0.76
	-1.42
	-1.34

	TCH/AHS7.4
	-1.17
	-1.34
	1.03


Table 3   Difference of the Delta Performance between [3] and [4], VAMOS I, VDTS-1

	     SCPIR
	4
	0
	-4

	TCH/EFS
	1.37
	2.05
	4.07

	TCH/AFS12.2
	1.28
	1.85
	3.67

	TCH/AFS4.75
	1.32
	1.73
	2.9

	TCH/AHS7.4
	0.98
	1.85
	4.52


Table 4   Difference of the Delta Performance between [3] and [4], VAMOS I, VDTS-2

	SCPIR
	4
	0
	-4

	TCH/EFS
	1.21
	1.51
	3.3

	TCH/AFS4.75
	0.49
	0.9
	1.61

	TCH/AHS7.4
	0.91
	1.23
	4.66


Table 5   Difference of the Delta Performance between [3] and [4], VAMOS I, VDTS-3

	SCPIR
	4
	0
	-4

	TCH/EFS
	0.1
	2.23
	4.36

	TCH/AFS4.75
	0.07
	1.25
	2.9

	TCH/AHS7.4
	0.54
	1.65
	4.59


Table 6   Difference of the Delta Performance between [3] and [4], VAMOS I, VDTS-4

	SCPIR
	4
	0
	-4

	TCH/EFS
	1.52
	3.67
	11.57

	TCH/AFS4.75
	1.51
	0.89
	2.97

	TCH/AHS7.4
	4.09
	7.22
	12.43


It could be seen that there is up to a few dB difference between the two receivers in terms of wider pulse effect in co-channel and multi-interferer scenarios that make sense at system level. In the adj-channel scenario the difference is dramatic for some codecs.
It could also be observed that in [4], losses are only found in the adj-channel scenario, leading to a conclusion which is consistent with [1] that at system level negative impact of the wider pulse could hardly be found for paired users. This is however not expected to be true for the receiver used in [3], considering the loss in co-channel and multi-interferer scenarios.
4 Conclusions
It is proposed that GERAN WG1 consider the pros and cons of the wider pulse for VAMOS taking into account the performance difference of DL receivers from different vendors.
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