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1
Introduction
The WI “UE Over The Air (OTA) conformance testing methodology – Laptop Mounted Equipment (LME) Free Space test” (UEAnt_FSTest) is now closed. According to the status report [1] from RAN#54 in Berlin it was decided to close the WI and finalize the remaining work as maintenance of Release 11. 
Currently there are no 3GPP requirements stating minimum performance requirements for TRP/TRS for LEE devices. Some network operators have defined proprietary acceptance criteria’s including performance requirements for TRP/TRS. These acceptance criteria’s are only applicable for devices sold through operators. For UEs sold through retail stores without subscription there are no OTA performance requirements defined. It is important to standardize measurement methods and performance requirements to minimize conformance test time and thereby shorten time to market.    

In current revision of TS 25.144 (v11.0.0, 2011-12) two new sections (6.2 and 7.3) have been added for minimum OTA performance for roaming bands for LME/LEE devices. Also annex B is updated with new tables applicable for recommended performance. According to agreed way forward for LME OTA WI (R4-112248) from RAN4#58AH in Shanghai performance requirements for LME devices is divided into two groups:

· LME (Laptop Mounted Equipment), such as USB-dongles 

· LEE (Laptop Embedded Equipment), such as embedded WWAN modules
The total number of performance requirements values for a complete specification covering LME/LEE OTA is in the range of 200 values covering GSM, WCDMA and UTRA TDD with present number of frequency bands. The layout for the new sections follows the structure of TS 25.144. Requirements for UEs in speech position beside head phantom are kept intact without change. New tables for minimum requirements for roaming bands and recommended requirements for operating bands are added for both LME and LEE. 
Unfortunately the work to define performance requirement values for LME devices was not finalized in the WI. Currently the tables are filled with TBDs (To Be Defined) instead of dBm values. According to Way Forward [5] agreed at RAN4 #60bis in Zhuhai TRP/TRS performance requirements for LME devices should be defined and included in TS 25.144. In a discussion paper R4-115568 [8] presented at RAN4#61 in San Francisco performance requirements for LEE devices were proposed. A CR [9] was also presented for implementation of the new values. The CR proposed to add a sub-set of requirement values for WCDMA band I, II and V and VIII. The presentation of these papers got several comments from several companies. Summarized the comments was related to the absolute levels of the performance requirements and that tablets so far not is included the LEE device category. The CR was not agreed. Moving forward with the comments in mind a new proposal for a sub-set of the requirement values will be presented in this paper. 
2
Proposal
So far several papers with measurement results have been presented showing results from LME and LEE devices, including USB-dongles, notebooks and tablets with embedded WWAN support. Regarding results applicable for LEE devices two contributions are available within 3GPP, R4-112135 [3] from Shanghai and R4-115567 [4] from San Francisco. The proposal in this paper is based on experiences from R4-112135 and R4-115567 and feedback from operators.
In R4-112135 a snapshot of measurement results from a limited pool of devices were presented as an evaluation of notebook TRP/TRS performance. The goal was to identify in coarse terms the performance. For this measurement, the majority of devices were from the high level cost segment. The conclusion was to extend the device pool with devices from different cost segment and sizes. From the discussions it was suggested to extend this measurement to include more samples to get better statistics. 
In R4-115567 results from a complete measurement campaign was presented.  This paper presented TRP/TRS performance values based on commercially available devices from different cost segments. From the discussions, a comment mentioned that tablets were included in the device pool. This paper will be used as a base for the proposal presented in this paper, but results from tablets will not be considered.
It is of great importance for the industry and the complete ecosystem that the performance requirement does not discriminate any cost segment and form factor. Measurement results show that the performance is different depending on cost segment. For notebooks the impact of size is not as strong as for mobile phones. In the absence of 3GPP performance requirements, network operators and other organisations have defined both minimum requirements and recommended performance requirements for TRP and TRS. At the moment several operators have stated proprietary performance requirements. It can be noticed that operator acceptance criteria’s are not fully aligned with regard to specified measurement methods and performance requirement values. With these misalignments costs will be added during the conformance test phase as part of the total design effort. 
This paper will propose TRP/TRS performance requirements applicable for LEE devices. According to the current definition in TS 25.144 that means only notebook devices. Due to the effort needed to state all required performance requirement values it is desirable to split the work into increments. This proposal will focus on WCDMA supporting frequency band I, II, V and VIII. The main reason for the limited number of frequency bands are the lack of measurement results from other bands and also that these bands currently are the most used for embedded mobile broadband. To finalize the work it is appreciated if companies could contribute with measurement results from other frequency bands and RATs. 
In the 3GPP specification TS 25.144 the performance requirements are 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 annex B. 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. Like TRP the 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. 
The network operator acceptance criteria’s are not defined in the same manner. Table 1 shows typical acceptance criteria’s from a large network operator. The performance requirements are divided into two categories: operating band and roaming band.

Table 1
Operator acceptance criteria

	Frequency band
	Acceptance values for operating bands
	Acceptance values for roaming 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
	-
	-


3
Conclusion
To remain consistence with TS 25.144 the difference between average TRP and minimum TRP (min, mid and high channel) is set to 2 dB and the difference between average TRS and maximum TRS (min, mid and high channel) to 3 dB. This assumption seems to be reasonable according with the measurement results. According to measurement results presented in [4] the differences between operating bands and roaming bands is typically 3 dB.

From Table 1 it can be seen that an operator typically specifies acceptance criteria’s for operating bands and roaming bands. TS 25.144 will only specify minimum requirements for roaming bands. Based on measurement results and operator acceptance criteria’s, the proposal for OTA performance requirement levels applicable for LEE devices are stated in Table 2.

It can be noticeable that the proposed minimum TRP performance values for roaming bands are set slightly higher than operator acceptance criteria’s.
According to results presented in [4] consumer devices will not reach TRS less than -100 dBm as required by operators. Therefore it is proposed to use measurement experiences and set the values according to Table 2. 

Table 2
Minimum TRP/TRS for roaming bands
	Frequency band
	TRP 

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

	I
	+17
	+15
	-99
	-96

	II
	+17
	+15
	-99
	-96

	V
	+17
	+15
	-97
	-94

	VIII
	+17
	+15
	-97
	-94



When defining new 3GPP core performance requirements it is important to evaluate performance of all available device types included in the category defined by LEE devices. This means for notebook that the performance requirements must be applicable for devices with different display size and aimed for different cost segments. To extend the network traffic from notebooks equipped with embedded mobile broadband capabilities new performance requirement levels should not exclude certain cost segments from the market, such as consumer notebooks with embedded WWAN.
The proposal in Table 2 is a reasonable compromise between commercial available devices and operator acceptance criteria’s as a starting point of an incremental process defining OTA performance requirements for LEE devices.
Measurement results related to TRP gives that it is reasonable to set recommended TRP to +20 dBm for band I, II, V and VIII. For TRS it is reasonable to differentiate the requirements 3 dB between high band and low band, due to RFI caused from the notebook it self. The recommended requirement values for operating band are listed in Table 3.
Table 3
Recommended TRP/TRS for operating bands
	Frequency band
	TRP [dBm]
	TRS
[dBm]

	I
	+20
	-103

	II
	+20
	-103

	V
	+20
	-100

	VIII
	+20
	-100
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