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1. Introduction

In this contribution we discuss background for the UE OTA TRP and TRS requirements and how RAN4 has developed the requirements and what assumptions were used when the basis and structure for the UE OTA TRP and TRS requirements were agreed. We feel that it would be beneficial to consider and follow the basic agreements when still agreeing the final OTA performance limits to TS25.144.
2. Discussion
Before agreeing any UE OTA TRP and TRS requirements RAN4 had rather lengthy discussion and analyses of the ways how the requirements could and should be set up [2] – [5]. In order to meet all the different expectations and allow all necessary other requirements and constraints set to the devices be taken into account RAN4 agreed to develop two set of limits; minimum UE OTA TRP and TRS requirements and recommended UE OTA TRP and TRS performance limits.  The intention of the recommended limits, also referred as ‘target’ limits in the early phases of discussion, was to capture a design guideline for TRP and TRS in the primary mode and primary bands [6]. It was noted that this kind of informative requirements are not typically used in requirements, but it was seen important to include this kind of information to the specification [8]. 
One of the main differences between the minimum TRP and TRS requirements and recommended performance is that the Minimum Requirements are valid for all bands (and RATs) UE supports whereas the Recommended Performance is used to inform the UE vendor about the desired performance on the frequency band and RAT the operator is most interested in. The minimum UE OTA requirements are intended for ensuring minimum OTA TRP and TRS performance for all UEs even for roaming UEs through setting requirements for roaming bands. 

Since the requirements are valid for all bands (and RATs) that UE supports, it was not seen feasible to base the Minimum Requirements to operators requirements for primary band only (Primary band here is the band operator is primarily interested in and using for the given technology).  The recommended performance limits are better suited for setting operators’ own requirements for their primary band where the operator has primarily deployed the given radio access technology.  By using the recommended limits for primarily band instead of using the minimum requirements, it is possible to avoid overly stringent limits for the roaming bands and in this way it would still be possible to have different type of devices in terms of form factors, size, supported bands and RATs etc. This also allows UE vendors to try to optimize their antenna performance of the UE for targeted primary bands, while still being able to meet the Minimum Requirements for all supported bands to ensure acceptable overall performance. This was also the initial agreement and thinking when two set of numbers were agreed to be developed for TS25.144.
Thus, eventually after extensive discussions,  TS25.144  Specification for “User Equipment (UE) and Mobile Station (MS) over the air performance requirements” was agreed to define two set of requirements for all covered technologies

· Minimum Requirements and 

· Recommended Performance (Annex B of TS25.144)

The specification defines these two set of limits as follows

· Minimum Requirements for Roaming Bands

Section 4.1: “The minimum requirements for roaming bands apply only to the primary mechanical mode in the environmental conditions specified in Annex A. All bands are potential roaming bands, and a UE/MS shall fulfil the minimum requirements for roaming bands for all bands supported by the UE/MS.”

· Recommended Performance for Operator’s requirements for Primary band

Section B.1: “This annex introduces the concept of recommended OTA performance for operating bands. This requirement is not mandatory but is recommended.

The concept of recommended performance is to ensure that UE/MS OTA performance is maximised in order to improve user experience and network performance. It is recognised that the ability to meet the recommended performance depends on the number of frequency bands supported by the UE/MS.”

We see that it is important to follow the original intention and agreement on the purposes of the minimum requirements and recommended performance. If the minimum requirements clear start setting limitations for certain type of devices, there is a risk that the 3GPP requirements diminish their importance and devices are not widely certified e.g. due to OTA performance. By agreeing realistic minimum requirements balanced with the recommended performance limits to address operators’ expectation of the UE OTA TRP and TRS performance, we can better ensure that 3GPP OTA minimum requirements can be taken seriously also in the future and at the same time the OTA performance for the primary band of the UE can be optimized even further to also meet the operator expectations. Realistic minimum requirements would also allow designs where all related issues EMC, SAR, Interference, current consumption, heating, attractive outlook, RF-performance etc can be balanced and thus, the end user satisfaction achieved.
3. Conclusions
In this contribution we have briefly visited the earlier discussion related to the introduction of Minimum Requirements and Recommended Performance levels given in TS24.144. It is proposed that RAN4 would still follow the earlier principle agreements when developing OTA requirements.
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