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1 Introduction
RSRPB and RSARP measurement and report only for OTA test was approved in RAN4, and LS[1] has sent to RAN1 and RAN5. In the approved LS, it is clarified that RSRPB is introduced for Rel-15 OTA test, and it is planned to introduce spatial channel models like SCME in OTA test which is required to extend the measurement and report into RSAPR via ATF in Rel-16.
In TS 38.215 Rel-15, RSRPB is already specified with the similar definition with SS-RSRP for RRM, while RSAPR still under discussion in RAN1.

This paper provides proposal on definition of RSRPB, and also provides analysis on measurement of RSARP.

2 Discussion
2.1 RSRPB definition in TS 38.215 Rel-15
For NR Rel-15, it is RAN4 agreement that UE demodulation requirements at FR2 adopts a subset of the Radiated Two Stage test method. The RTS method is enabled by measurement made by the UE with Antenna test Function (ATF).  To calibrate a wireless connection to the UE, a new per branch synchronization signal RSRP (SS-RSRPB) was defined. 
As described in TR 38.810, SS-RSRPB is specified as reference signal received power per branch which is used for measurement equipment to achieve isolation and to enable independent control of the signals reaching each baseband receiver. In our understanding, under static channel condition, RSRPB is reported per branch with a fixed step of polarization degree, thus the measurement equipment can align the polarization direction with the UE. We copied RSRPB definition from TS 38.215 as in Fig1:

	Definition
	SS reference signal received power per branch (SS-RSRPB) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). The measurement time resource(s) for SS-RSRPB are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

For SS-RSRPB determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRPB using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in 3GPP TS 38.213 [5].

SS-RSRPB 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-RSRPB measurements, then SS-RSRPB is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, SS-RSRPB is not defined. For frequency range 2, SS-RSRPB shall be measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch.

	Applicable for
	RRC_CONNECTED intra-frequency


Fig 1. RSRPB definition in TS 38.215
The description for RSRPB is almost the same as for SS-RSRP definition for RRM. While for beam management, the SSB and CSI-RS are configured to the UE with a predefined resource set and time/freq position, which are not confined in SMTC. RRM measurement is for L3 which the RSRP need to upload to higher layer, and the measurement for beam management is agreed as L1-RSRP which is specified in TS 38.215 as in Fig2:
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Fig 2. SS-RSRP definition in TS 38.215

For RSRPB measurement, the intention is to report the received power considering with beamforming gain per polarization for FR2, which actually belongs to beam measurement. If we confine RSRPB within the SMTC, the measurement result will be reported in MeasQuantityResults with relation to MO ID, since the UE reports SS-RSRP based on the combined signal that we doubt that whether NR can support per branch RSRP report within SMTC. Furthermore, RSRPB is also allowed to be configured with CSI-RS, it is weird to confine it in SMTC but allow the measurement on CSI-RS. RRM measurement is not only for serving cell but also used for neighbour cell measurement. If RSRPB is only used for measurement on serving cell, it shall belong to beam management. Therefore, we propose to remove the SMTC limitation for RSRPB, and it can be reported with beam management framework.
Proposal 1: Revise RSRPB definition is TS 38.215 as follow:
	Definition
	SS reference signal received power per branch (SS-RSRPB) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). 
For SS-RSRPB determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRPB using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in 3GPP TS 38.213 [5].

SS-RSRPB 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-RSRPB measurements, then SS-RSRPB is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, SS-RSRPB is not defined. For frequency range 2, SS-RSRPB shall be measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch.

	Applicable for
	RRC_CONNECTED intra-frequency


2.2 RSARP is defined for NR Rel-16 OTA test
According to the discussion in RAN4, RSRPB measurement is a subset of the full RTS test method, it seems the relative phase between different branches also needed. The intention is to include the phase difference between antenna branches as part of the channel model and make convolution in TE side. In fact RSARP is raised in LTE and it is used for MIMO OTA test. As agreed in [1], RSARP is planned to introduce in Rel-16 for FR2, accompany with other test method for MIMO OTA (e.g. MMPAC).
The other issue is that RAN4 agrees to extend RSARP to FR1. For NR FR1, there is no discussion on the OTA RF/demodulation requirement until now. In our understanding, RAN4 shall not introduce RSARP for FR1 before we have agreement to introduce OTA requirement for FR1. Without any OTA requirement defined in FR1, it would be a burden for UE to support on RSARP measurement.

Observation 1: It is RAN4 agreement that RSARP is planned to introduce in Rel-16 for RTS test method for FR2 MIMO OTA test.

Observation 2: In Rel-15, only subset of RTS test mode is defined for FR2 demodulation test. In Rel-16, other test mode shall be also discussed in RAN4.

Proposal 2: SS-RSARP shall be defined in Rel-16 spec, and it is only used for FR2 MIMO OTA test. The UE behavior on RSARP measurement and report shall be only defined in RAN5 spec.
For RSARP definition and UE behaviour, it is not clear that how the UE measure on the antenna branch phase difference and how to report the information to the TE side. It is ambiguous that the phase difference is defined between which two antennas if UE have 4Rx. Similar as discussion for RSRPB, it is unclear that whether RSARP belongs to beam management, whether we need to confine the measurement within SMTC. In the last meeting, RAN1 have some discussion on RSARP definition, while the MIMO OTA test WI is undergoing in RAN4. So we propose to have discussion on UE behaviour and RSARP accurate definition in RAN4 first, and send LS to RAN1 on the RSARP definition once RAN4 have agreements.
Proposal 3: RAN4 shall discuss on the UE behaviour and accurate definition on RSARP in MIMO OTA WI, and send LS to RAN1 once we have agreements on this topic.
3 Conclusion

In this contribution we discussed on the open issues on RSRPB and RSRAP for FR2 OTA test, according to the analysis, we have the following proposals:
Proposal 1: Revise RSRPB definition is TS 38.215 as follow:

	Definition
	SS reference signal received power per branch (SS-RSRPB) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). 
For SS-RSRPB determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRPB using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in 3GPP TS 38.213 [5].

SS-RSRPB 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-RSRPB measurements, then SS-RSRPB is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, SS-RSRPB is not defined. For frequency range 2, SS-RSRPB shall be measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch.

	Applicable for
	RRC_CONNECTED intra-frequency


Observation 1: It is RAN4 agreement that RSARP is planned to introduce in Rel-16 for RTS test method for FR2 MIMO OTA test.

Observation 2: In Rel-15, only subset of RTS test mode is defined for FR2 demodulation test. In Rel-16, other test mode shall be also discussed in RAN4.

Proposal 2: SS-RSARP shall be defined in Rel-16 spec, and it is only used for FR2 MIMO OTA test. The UE behavior on RSARP measurement and report shall be only defined in RAN5 spec.

Proposal 3: RAN4 shall discuss on the UE behaviour and accurate definition on RSARP in MIMO OTA WI, and send LS to RAN1 once we have agreements on this topic.
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