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1 Introduction
In RAN4 #89 a LS to RAN1 and RAN5 on NR antenna test function (ATF) measurement was approved [1]. In RAN4 #90 a follow up LS was agreed with additional clarifications on the RSARP metric definition [2]. Based on this LS it was expected that RAN1 should introduce the metric in the TS 38.215, however, so far no conclusions reached in RAN1 and in this contribution we provide views on how to resolve the ambiguity.
2 Discussion

In RAN4 #89 a LS to RAN1 and RAN5 on NR antenna test function (ATF) measurement was approved [1]:

	1. Overall Description

The approved test method in [1] for Rel-15 NR UE demodulation requirements at FR2 uses a subset of the Radiated Two Stage over-the-air (OTA) test method. The RTS method is enabled by measurement made by the UE which are generally referred to as the Antenna test Function (ATF).  The Rel-15 UE FR2 demodulation requirements are defined for a non-spatial line-of-sight test signal. To calibrate a wireless connection to the UE, a new per branch synchronization signal RSRP (SS-RSRPB) was defined in subclause 4.2 of [1], in subclause 5.5 of [2], and in subclause 5.1.18 of [3]. 

This definition of a per branch amplitude measurement 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 [4]. For the harmonized RTS method [5] which is referenced in the new SI [4], it will be necessary to extend the ATF definition for NR to include the equivalent of the Reference Signals Antenna Relative Phase (RSARP) measurement defined for LTE in [6].

As noted in the draft RAN4#88-bis meeting report, the following proposals in [7] were endorsed:

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.
For Rel-15, the RSRPB measurement was added to 38.215 to make it more visible than in 38.509, and this approach should be continued for the definition of an NR RSARP measurement.
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3. Actions:

To RAN WG1 and WG5

RAN4 respectfully asks RAN1 and RAN5 to take into account the decisions on per branch relative phase in the future work for Release 16 with the necessary CRs to 38.215 and 38.509 to match what was done for LTE RSARP measurements in 36.509.


In RAN4 #90 a follow up LS was agreed with additional clarifications on the RSARP metric definition [2]:

	1. Overall Description

RAN4 further discussed the NR ATF measurements described in the previous LS R4-1816655 “LS on NR ATF to include per branch relative phase UE measurement” and reached the following additional agreements:

· The following NR RSARP measurement definition is recommended to be introduced:

SS-RSARP

Definition

SS reference signal antenna relative phase (SS-RSARP) is defined as the difference of the average phase of the receive signals on the resource elements that carry secondary synchronization signals (SS) received by the reference individual receiver branch (Rx0) and the average phase of the receive signals on the resource elements that carry secondary synchronization signals (SS) received by one other individual receiver branch (Rx1 .. Rxn). The measurement time resource(s) for SS-RSARP are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

SS-RSARP shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity. 

If higher-layers indicate certain SS/PBCH blocks for performing SS-RSARP measurements, then SS-RSARP is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, the reference point for the SS-RSARP shall be the antenna connector of the UE. For frequency range 2, SS-RSARP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

Applicable for

RRC_CONNECTED intra-frequency

NOTE 1:
The number of resource elements within the measurement period that are used by the UE to determine SS-RSARP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

NOTE 2:
The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

2. Actions:

To RAN WG1 and RAN WG5

RAN4 respectfully asks RAN1 and RAN5 to take the information into account in the future work.




Based on this LS it was expected that RAN1 should introduce the metric in the TS 38.215, however, in accordance to the RAN1 discussion in the April meeting no conclusions reached on the specification where the measurements shall be captured. In particular, it was noted that it is not clear whether the actions shall be performed in RAN1 or RAN5 specifications. 

RSARP (Reference Signal Antenna Relative Phase) measurements are used for tracking of relative phases of signals coming to different RX antennas. In LTE the RSARP measurement was defined as the relative phase difference between the signals on the two different RX chains. The respective definition was introduced in TS 38.988 [2] to facilitate MIMO OTA testing using an RTS OTA method. However, the respective metric definition was not transparent enough and limited the method applicability. 

In NR the specific SS-RSRPB metric was introduced in Rel-15 timeframe to facilitate the OTA testing in the FR2 environment and RAN4 decided that the metric shall be captured in the RAN1 specifications (TS 38.215) to increase the transparency of the respective functionality. A similar approach is expected to be applicable to the newly defined SS-RSARP metric.
Proposal #1:
Confirm to RAN1 that SS-RSARP metric is recommended to be defined in RAN1 specs.
3 Conclusion

In this contribution we provide views on the next steps to introduce ATF measurements. In summary we make the following proposal:
Proposal #1:
Confirm to RAN1 that SS-RSARP metric is recommended to be defined in RAN1 specs.
References
[1] R4-1816655 “LS on NR ATF to include per branch relative phase UE measurement”, RAN4 WG, RAN4 #89, November 2018
[2] R4-1902508 “LS on NR ATF Measurements”, RAN4, RAN4 #90, February 2019
[3] TS 36.978 “User Equipment (UE) antenna test function definition for two-stage Multiple Input Multiple Output (MIMO) Over The Air (OTA) test method”, V14.6.0 (2018-06)
PAGE  
1/3

