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Introduction
NR UE RF testability has been discussed for several meetings. Conducted and OTA requirements are already existing or being discussed for LTE. We think most of them can be reused for NR below 6 GHz unless there’s new UE implementation exist, for example beam forming but it’s expected that high frequency beam forming in above 6GHz is more feasible. Therefore, this contribution focuses on the views on above 6GHz requirements and testing standard work.
Discussion
General testing approach
Generally, the common understanding for NR above 6GHz UE RF requirements is that performance can only be tested through radiated requirements because there’s no antenna connector for high frequency implementation. But if all the corresponding LTE UE Tx/Rx RF requirements are mandatory for NR through OTA test approach needs more consideration and discussion.
For NR high frequency UE RF requirements and testing, we think looking at BS AAS work may be beneficial for standard work. BS AAS has been studied in R12, R13 and are on-going in R14. In R13, the conclusion is that transmitter power and sensitivity are tested through OTA, other requirements are still conducted requirements. In R14, the new eAAS WI will study the remaining OTA requirements [4]. For the remaining BS RF requirements, the two types are the similar with UE requirements, i.e. in band requirements where the antenna element pattern is known, but correlation levels are unknown and out of band requirements when the antenna element pattern is not known. UE group also can see if the identified problems in AAS work exist in UE side.
Observation 1: OTA test is the most possible testing approach for NR above 6GHz UE RF requirements. BS AAS discussion can be some reference of UE discussion.
Discussion scope consideration
The conducted UE RF requirements have been used for GSM/UMTS/LTE. Although conducted test case number is very large, conducted testing is relatively easier than OTA. However, if OTA test is considered, how to derive the requirements, test complexity, test cost should be taken as important aspects. Considering the discussion in TRS/TRP, MIMO OTA and AAS last very long, it may be beneficial that the requirements can be down-selected in the first stage to be discussed in RAN4. When the several important requirements are agreed, other requirements can be further discussed.
Taken the LTE OTA experience into account, the direct consideration is that we can start to discuss NR MOP and REFSENS in the earlier stage.
Observation 2: MOP and REFSENS can be considered in high priority for the earlier discussion.
EIRP and EIS
For NR high frequency operation, it’s assumed that beam forming will be used by BS and UE to compensate the high path loss of the high frequency. Therefore, TRP may not be suitable for NR beam forming scenario. EIRP is a reasonable proposal as proposed in [3]. Similar in Rx side, EIS is more suitable for sensitivity test. One important difference between BS and UE is that BS can declare the direction range of the beam based on the deployment, but UE may need to communicate with the BS from the unknown direction. Furthermore, for UE OTA performance, free space and head/hand phantom requirements were considered mandatory in UMTS/LTE test. Whether the same approach will be used for NR should be discussed. Focusing on free space in SI may be helpful for the standard progress. Another important issue is the test complexity and cost, for example if multiple probes are mandatory, if chamber is needed, how about the test time, etc, discussions with testing experts will be beneficial to let the test feasible. Therefore, how to specify UE EIRP/EIS needs more discussion in the group. 
From our understanding, we think RAN4 can consider finding a relatively typical scenario to test the peak EIRP to reduce the test complexity and cost as the beginning. Of course, more discussion is needed to identify the exact technical issues and reach the final agreement.
Observation 3: EIRP and EIS are more suitable for beam forming UE. More discussion is needed for how to specify the requirements.
Other requirements
We think when EIRP and EIS discussion is mostly closed, group can begin to discuss other requirements. We haven’t considered other requirements very carefully, but some preliminary views can be shared in the group. 
For the in-band transmitter ACLR/EVM requirements, the requirements may be related to the co-existence simulation, system level simulation and the implementation. But as identified in BS AAS discussion, the correlation of the noise may be a point to be discussed to decide EIRP or TRP. For EVM requirements, new EVM measurement approach may be needed depending on the NR RAN1 discussion. For other requirements such as SEM, MPR, AMPR, out of band emissions, etc, we think the necessity of these requirements should be discussed before discussing the detail. Similar in Rx side, we should also be careful choosing the mandatory requirements considering the standard work load, test complexity and cost.
Conclusion
This contribution provides some preliminary consideration for NR UE high frequency testability. The following observations are provided.
Observation 1: OTA test is the most possible testing approach for NR above 6GHz UE RF requirements. BS AAS discussion can be some reference of UE discussion.
Observation 2: MOP and REFSENS can be considered in high priority for the earlier discussion.
Observation 3: EIRP and EIS are more suitable for beam forming UE. More discussion is needed for how to specify the requirements.
For other Tx/Rx requirements, we think group should be careful choosing the mandatory requirements considering the standard work load, test complexity and cost.
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