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1 Introduction
A new study item for radiated metrics and test methodology in Release 16 was agreed in [1].For FR1 [1] is states:

Use the reference MPAC MIMO OTA methodology and the harmonized RTS methodology in TR37.977, extend the applicability of the LTE MIMO OTA methodology to NR FR1
This paper reviews the steps necessary to apply the harmonized RTS method for NR and RF1 and FR2 relating to the extension of the antenna test function (ATF) already agreed for FR2.

2 Discussion
A subset of the RTS method is already approved in release 15 for UE demodulation testing, and this involves the inclusion of a per branch Synchronization Signal RSRP (SS-RSRPB) antenna test function for FR2. This is defined in 38.810:

4.3 Test interface

A Test Interface (TI) is needed for certain control and measurement functions. Detailed functions and implementation of the TI are as follows:

-
All UEs supporting NR and operating in frequency range 2 (FR2) shall support the following:

-
A mandatory UE beam lock function (UBF) to simplify the test method complexity, such that

-
The UBF can disable changes to the UE beamforming configuration when in NR_RRC_CONNECTED state

-
The measurement and reporting of synchronization signals reference signal received power per branch (SS-RSRPB) [14], such that

-
These reporting requirements apply to all FR2 UEs in the context of a test loop

-
The signalling associated with reporting SS-RSRPB is in a format which allows the UE to report a vector of values, where the number of the reported values equals to the number of receiver branches on the UE

-
Additional TI functionality is not precluded

The SS-RSRPB is further defined in 38.509 subclause 5.5. This definition is a subset of the full RTS ATF, which also includes the relative phase per branch. In Rel-15, since the only use for the ATF was line of sight testing without need for UE antenna pattern measurement, only the SS-RSRPB was required. However, in Rel-16 it is planned to include requirements that include spatial channel models like what was done with SCME for LTE. For the harmonized RTS method which is a reference for this new SI, it will be necessary to extend the ATF definition for NR to include the equivalent of the RSARP defined for LTE in 36.509.

Proposal 1: Define a per branch relative phase UE measurement for NR FR2 like RSARP for LTE in 36.509.

The scope of the new SI also includes FR1 and so it is also necessary to extend the applicability of SS-RSRPB and the new per branch relative phase measurement to include FR1.

Proposal 2: Extend the applicability of SS_RSRPB and the new per branch relative phase measurement to FR1.
It is already the case that the UE beamlock function (UBF) is defined for NR FR2. This is necessary to simplify the use of RTS in cases where the UE might otherwise modify its beampattern during testing. The lack of an equivalent UBF for LTE meant that RTS was not applicable to UE that might modify their antenna pattern during testing. Given that it is already accepted that NR FR2 has mandatory support for the UBF and given that the scope of the new SI includes FR1, with likely applicability of the RTS methods, it is proposed to extend the applicability of the UBF to NR for FR1.

Proposal 3: Extend the applicability of the UBF to UE supporting NR in FR1.

Given that the scope of the new SI includes LTE, it is also proposed to extend the UBF applicability to LTE to enable a broader range of use of the RTS method e.g. for higher frequencies where UE beamforming is more likely.

Proposal 4: Extend the applicability of UBF to UE supporting the optional ATF defined in 36.509.

Finally, for LTE, the ATF was an optional feature. Given that RTS is now a harmonized test method it is proposed from Rel-16 onwards to make the ATF, L3 reporting capability and new UBF features mandatory from Rel16 onwards to simplify the use of RTS in future test systems.
Proposal 5: From Rel-16 onwards, for UE supporting LTE, the ATF, L3 reporting and UBF functions are mandatory.

3 Conclusions

Proposal 1: Define a per branch relative phase UE measurement for NR like RSARP for LTE in 36.509.

Proposal 2: Extend the applicability of SS_RSRPB and the new per branch relative phase measurement to FR1
Proposal 3: Extend the applicability of the UBF to UE supporting NR in FR1.

Proposal 4: Extend the applicability of UBF to UE supporting the optional ATF defined in 36.509.

Proposal 5: From Rel016 onwards, for UE supporting LTE, the ATF, L3 reporting and UBF functions are mandatory.
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