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1
Introduction
The work in WI “UE Over The Air (OTA) conformance testing methodology – Laptop Mounted Equipment (LME) Free Space test” (UEAnt_FSTest) has been ongoing since the beginning of 2010. According to Way Forward agreed at RAN4 #60bis [4] TRP/TRS performance requirements for LME devices should be defined in TS 25.144 [5]. Currently TS 25.144 only includes performance requirements for phones in speech position. OTA performance for LME devices is defined in data transfer position in a free space configuration. 

This paper will propose TRP/TRS performance requirements applicable for Laptop Embedded Equipment (LEE) devices. LEE is a sub-group of LME including devices with embedded WWAN support. 
In the absence of 3GPP performance requirements other organisations have defined both minimum requirement and recommended performance requirements for TRP and TRS. GSMA have stated recommended requirements for OTA performance in the Embedded Mobile Guidelines [1] document. In addition to GSMA several operators have defined OTA performance acceptance criteria’s. 
To be able to state new OTA requirements in 3GPP valid for LME devices following must be considered.
1. Alignment with GSMA recommendation.
2. Alignment with operator acceptance criteria’s.
3. Consider OTA performance related to released LEE devices.
4. The requirements must be reasonable from a LEE device cost perspective.
2
Requirements
In the document Mobile Broadband in Notebooks Guidelines released from GSMA recommended requirements for TRP and TRS are stated. The requirement levels are listed in Table 1.
Table 1
GSMA Recommendation 
	Frequency band
	TRP
[dBm] 

	TRS
[dBm]

	I
	+17
	-101

	II
	+17
	-101

	V
	+17
	-96

	VIII
	+17
	-99


Typical OTA performance requirement stated by an operator is listed in Table 2. These requirements must be fulfilled for a device to be sold through operator stores. 

Table 2
Operator acceptance criteria

	Frequency band
	Acceptance Criteria
	Acceptance values for roaming in US bands

	
	TRP [dBm]
	TRS [dBm]
	TRP [dBm]
	TRS [dBm]

	I
	+18
	-103
	-
	-

	II
	-
	-
	+16.5
	-101.5

	V
	-
	-
	+16.5
	-98.5

	VIII
	+18
	-100
	-
	-


Table 2 shows that the operator has divided the performance requirements into two categories: operating band and roaming band.

In the 3GPP specification TS 25.144 the performance requirements is divided into similar categories, where performance for roaming bands are included as core requirements while performance requirements for operating bands is informative and listed in a appendix. Minimum requirement for TRP is defined as two sub-requirements, an average value and the minimum value of low, mid and high channel. For recommended TRP requirements only an average value is stated. Minimum requirement for TRS is defined as two sub-requirements, an average value and the maximum value of low, mid and high channel. For recommended TRS requirements only an average value is stated.
3
Conclusion
Based on measurement results presented in R4-115567 [3] it can be seen that +17 dBm could be a relevant value for minimum performance for roaming band for band I and band II, while + 16 dBm could be a relevant value for minimum performance for roaming band for band V and band VIII.
Based on measurement results presented in R4-115567 [3] is can be seen that -99 dBm could be a relevant value for minimum performance for roaming band for band I and band II while -97 dBm could be a relevant value for minimum performance for roaming and for band V and band VIII. It must be observed that several consumer notebooks not fulfil these levels today. 
To keep consistence with TS 25.144 the difference between TRP and minimum TRP is set to 2 dB and the difference between TRS and maximum TRS to 3 dB. This assumption seems to be reasonable according with the measurement results.
Based on measurement results and operator acceptance criteria the proposal for OTA performance requirement levels applicable for LEE devices is stated in Table 3.
According to measurement results showed in reference document [3] the differences between operating bands and roaming bands is typically 3 dB.

Table 3
Proposal for new OTA requirements applicable for LEE devices

	Frequency band
	Minimum requirements for roaming bands
	Recommended Requirements for operating bands

	
	
	

	
	TRP 

[dBm]
	Min TRP [dBm]
	TRS
[dBm]
	Max
TRS [dBm]
	TRP [dBm]
	TRS
[dBm]

	I
	+17
	+15
	-99
	-96
	+20
	-102

	II
	+17
	+15
	-99
	-96
	+20
	-102

	V
	+16
	+14
	-97
	-94
	+19
	-100

	VIII
	+16
	+14
	-97
	-94
	+19
	-100


It is very important that new performance requirement levels not exclude certain segments from the market, such as consumer notebooks with embedded WWAN.
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