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1
Introduction
The process used to define minimum performance requirements for UTRA FDD was supposed to be based on a methodology [1] utilising a measurement campaign of commercially available devices. In the end the final agreement resulted in a relatively large number of existing devices as captured in [2] falling short of these new minimal proposals [3]. Whilst this seems to imply that a relatively large population of the existing UMTS UEs are bad, we believe this is not the case. In this paper we highlight a couple of aspects which we believe should be considered for any data set collected for LTE devices within the scope of the work in REL-14 in order to reflect current and future device configurations. 

2
Considerations for minimum performance requirements

The minimum OTA TRP and TRS performance requirements for LTE bands needs to reflect that devices continue to support a larger number and wider range of frequency bands. With most if not all newer devices supporting multiple carrier aggregation configurations the possible architecture and design constraints of these devices also needs to be taken in to account.

It has been proposed to undertake a measurement campaign similar to the one carried out for REL-13 which resulted in the UTRA FDD minimum requirements [4]. During the course of REL-13 several issues were highlighted in regard to use of the data captured for the UTRA FDD campaign. 

When it came to reaching agreement on some frequency bands the results were amended without consideration for the devices measured within the band, and in one case the requirements were simply matched to other bands of a similar frequency, thereby ignoring a valid data set for the respective frequency band (i.e. TRP for band 1 was imposed on band 2). We believe it could have made sense in this case to have combined all the results across the two bands and reassess the analysis for both frequency bands in line with the previously agreed methodology with the single set of data. 
Going forward when performing analysis on a new data set for LTE devices in REL-14 we believe results for similar frequency bands could also be collated to be representative of all similar bands thus capturing a single cross industry and multi-region data set of measurements for device performance in similar bands. This should also increase the size of the data set providing better representative results, whilst reducing any dependency for measurement results in specific bands, in particular those which may only have a limited set of devices available due to limited band deployment.
Proposal 1: In order to provide a balanced and multi-region approach, device measurement data from individual frequency bands in a similar frequency range may be combined in order to establish a larger single data set for use across a set of similar frequency bands, to derive a common minimum band requirement.

We also believe the minimum performance requirements need to reflect that device may support many different and a diverse range of frequency bands. Additionally the requirements also need to reflect device architectures which support a variety of carrier aggregation band combinations. 

Proposal 2: Minimum requirements should reflect requirements for a single device supporting a variety of frequency bands over a wide frequency range, along with supported carrier aggregation band combinations.
It is noted however that meeting the requirements for devices supporting a wide range of frequencies in multiple bands is more challenging compared to that of devices with less diversity in supported frequency bands. Therefore it is important when deriving requirements from a pool of measured devices to understand what the number, range and variety of frequency bands supported by the measured devices in fact are.
For most of the data captured in [2] it was not stated whether the devices were tested in their roaming or primary bands, nor was there any indication regarding any other frequency bands or the total frequency range supported by the device. Also the architecture of the devices, specifically regarding the support for multiple carrier aggregation band combinations was not captured. 
Additionally the use of measurement data from devices with narrow frequency range support and with performance measured only on primary bands could unreasonably influence the analysis of data compared to data collected from devices supporting a wider range of frequency bands. The number and range of frequency bands supported by the measured device, along with an understanding of whether the measured bands are primary or roaming bands should be captured along with the device measurement data. Additionally consideration of how to normalise the measured data collected from a device with only a limited number of similar frequency bands, so that it can be compared with data from a device supporting a larger number and wider range of frequency bands should be included as part of any devised methodology.
Proposal 3: Measurement data should capture and take into account the number and range of all frequency bands along with the supported carrier aggregation band combinations of the measured device. Also indication of whether the frequency bands are primary or roaming bands should be captured along with the measured device data. 
Proposal 4: Additional correction factors to normalise measured device data between a device supporting only a primary narrow frequency band with a device supporting a wide range of frequency bands and device configurations should be taken into account.
3
Summary and Recommendations
In this paper we have presented our view that the minimum OTA TRP and TRS requirements for LTE devices should represent a set of minimum requirements achievable for a single device supporting multiple frequency bands across a wide range of 3GPP defined frequencies. In addition it is expected that devices will support a variety of carrier aggregation band combinations and as such this should be captured when defining the final requirements for the respective frequency bands.

It has been proposed that a device measurement methodology be adopted to determine the final minimum requirements, and as such we have presented some aspects we feel need to be supported for any device specific measurement data. As such we recommend RAN4 consider the following proposals for agreement as a way forward.
Proposal 1: In order to provide a balanced and multi-region approach, device measurement data from individual frequency bands in a similar frequency range may be combined in order to establish a larger single data set for use across the set of similar frequency bands, to derive a common minimum band requirement.

Proposal 2: Minimum requirements should reflect the requirements for a single device supporting a variety of frequency bands over a wide frequency range, along with supported carrier aggregation band combinations.
Proposal 3: Measurement data should capture and take into account the number and range of all frequency bands along with the supported carrier aggregation band combinations of the measured device. Also indication of whether the frequency bands are primary or roaming bands should be captured along with the measured device data. 

Proposal 4: Additional correction factors to normalise measured device data to a device supporting only a primary narrow frequency band with a device supporting a wide range of frequency bands and device configurations should be taken into account.
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