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Discussion
1.
Introduction

In this document, we summarise the results of internal measurements relating to the TRP and TRS of mobile terminals operating in GSM network. In order to have a view as complete as possible of the terminal performances in 2G network, in this document, GSM Mobile Stations (MS) and 3G User Equipment (UE) operating in 2G mode are both taken into account.

2.
Measurement results
For all equipments, Power Class 4 (PC4) for GSM900 was considered.  In summary, we have taken into account a GSM set composed of 15 GSM/DCS mobile stations and a UMTS set composed of 18 UEs operating in the 2G/GSM900 band too. 
2.1 TRP Measurements
In fig. 2.1.1 are summarized TRP performances respectively for 15 MSs (GSM only) and 18 UEs (dual mode 3G/2G), a set of 33 terminals in total.  In the “X” axis it is reported the measured TRP value rounded at the half dBm, whereas the “Y” axis provides the occurrences of the different measured values. 
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Figure 2.1.1 – TRP measurement band: GSM900 [880-915] MHz
In Table 2.2.1 some statistical evidences are summarized, taking into account minimum requirements and target values proposed in [1] by some Operators. 
Table 2.2.1

	
	[dBm]
	% of MS/UEs out-of-bound

	TRP GSM 900


	Average Measurements 
	Minimum
Normative
	Target
Informative
	Minimum
	Target

	15 MS - GSM only
	24.8
	22
	24
	0% (0 MS)
	20% (3 MS)

	18 UE – 3G/2G
	23.9
	22
	24
	11% (2 UE)
	44% (8 UE)

	33 MS/UE
	24.3
	22
	24
	6% (2 MS/UE)
	33% (11 MS/UE)


As reported in the table above the totality of MSs only GSM, achieves the proposed minimum requirements and great part of them also fulfils the target. Considering the 18 dual mode UEs, a great deal of them achieves the minimum requirements whereas a slightly degraded performance are shown with respect to the target.

In general, considering the complete set of terminals taken into account for this GSM measurements campaign, the proposed values both for Minimum and Target requirement seems to be achievable. In fact the great part of TRP measures distribution is in the range [23.5-26.0] dBm.
2.2 TRS measurements

In the same manner of TRP performances, in fig. 2.2.1 TRS performances are summarized for the same set of 33 terminals (15 MSs and 18 UEs). In analogy with the case above, in “X” axis it is reported the measured TRS value rounded at the half dBm, whereas in “Y” axis the occurrence of the different measured values is given.
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Figure 2.2.1 – TRS measurement band: GSM900 [925-960] MHz
In Table 2.2.1 some statistical evidences are summarized, in analogy to TRP case, and compared with minimum and target requirements proposed in [1] by some Operators. 
Table 2.2.1
	
	[dBm/3.84MHz]
	% of MS/UEs out-of-bound

	TRS
	Measurements Average
	Minimum
Normative
	Target
Informative
	Minimum
	Target

	15 MS – GSM only
	-100.0
	-96
	-99
	13.5% (2 MS)
	20% (3 MS)

	18 UE – 3G/2G
	-98.2
	-96
	-99
	11 % (2 UE)
	70% (13 UE)

	33 MS/UE
	-99.0
	-96
	-99
	12% (4 MS/UE) 
	48% (16 UE)


As reported in the table above, a great deal of GSM-only MS achieves the proposed minimum and target requirements. 

On the other hand, taking into account the 18 UEs, TRS minimum requirement is also achievable by the vast majority of the terminals. The achievement of the target also seems feasible. In fact, the meaning of the “Target” is a value to tend to in a design and optimization process, not necessarily matched by all UEs, (especially fashion and small form factor devices). Hence the bigger percentage of UE that currently not achieve the target, should not be considered as a major issue. 
3.
Conclusion and proposed requirements
In the last “UE antenna” ad hoc sessions, during RAN4#43, the general trend was to relax requirements for GSM 900, with the justification that dual mode (UMTS/GSM) UEs have some difficulties to match tighten requirements especially in TRP performance.

 The aim of this document was to demonstrate that current UE/MS market provides terminals able to match easily the proposed minimum requirements and, a great deal of them, the target too, showing that the choice of TRP and TRS values reported in [1] is perfectly aligned with the current GSM MS market and is able to ensure good performance of the 2G network.
According to the measured values presented in this paper, we suggest to use the following requirements for GSM terminals as starting point in RAN4 discussions. 
Table 3.1
	GSM 900
	Minimum
Normative
	Target
Informative

	TRP 

[dBm]
	22 
	24

	TRS [dBm/3.84MHz]
	-96 
	-99
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