3GPP TSG-RAN WG4 Meeting #100-e	R4-2112765
Electronic Meeting, August 16th – 27th 2021
	
Agenda item:	9.5.3.1
Source: 		NTT DOCOMO, INC.
Title: 	Views on output power requirements for FR2 NR repeater
Document for:	Approval
1. Introduction
In RAN4 #99-e, the WF on RF output power related requirements for NR repeater was approved as below. However, in the process of re-examining the use of NR repeater in Japan, there is a request for further study on the transmission power in the UL direction of FR2 NR repeater.
	 RAN4#99-e [1]
WF on radiated output power
· For DL, EIRP accuracy requirement is necessary and further check whether it’s gain accuracy or power accuracy.
· For DL, it is approved to simplify directional requirements with the assumption of fixed antenna gain. The details are FFS and further check whether a single measurement direction instead of 5 is sufficient.
· For UL, define TRP and EIRP requirements for FR2. The details of output power are FFS and wait for the conclusion of class definition.



In this contribution, we provide our views on output power related requirements for FR2 NR repeater.
2.	Discussion
2.1 UL output power related requirement
Regarding output power for UL, as described in our contribution [2], in certain countries and/or regions, outputting the power of TRP 35dBm (PC1) is regulated for UE. Therefore, in order to use repeater freely “unplanned”, to limit the output power of repeater up to any other UE’s Power Classes may be needed in terms of co-existence study with other service operators. Hence, in this meeting, we proposed to introduce the 3rd class which shall not exceed output power of any UE Power Classes in [2]. 
Observation 1: To limit the output power of “unplanned” repeater up to any other UE’s Power Classes may be needed in certain countries and/or regions in order to use repeater freely placed and moved.

Since the class definition was already agreed in the last meeting, if it is difficult to introduce another class for FR2 UL, we would like to propose that RAN4 introduce a NOTE in core requirements for OTA output power for FR2 NR repeater as follows: 
· NOTE: In certain country/regions, the radiated output power of “unplanned” repeater for UL might be limited not to exceed the output power of any UE power classes (23dBm).

The details of NOTE description should be further considered based on the conclusion on how to define repeater class in FR2 UL in agenda 9.5.1.2. In addition, the regulation for NR repeater in Japan has not been concluded, so whether this NOTE is included or not will be decided after that at least the consideration of regulation in Japan is finished or if there are similar consideration in other country.
Proposal 1: If additional class for FR2 UL proposed in [2] will not be agreed, RAN4 introduce following NOTE in core requirements for OTA output power for NR repeater in FR2 UL.
· NOTE: In certain country/regions, the radiated output power of “unplanned” repeater for UL might be limited not to exceed the output power of any UE power classes (23dBm).

2.2 Whether gain accuracy or power accuracy for DL EIRP
In terms of EIRP accuracy, it was agreed that the EIRP accuracy requirement is necessary and it remains opened whether gain accuracy or power accuracy. NR repeater is assumed fixed antenna gain and fixed beamforming (non-adaptive) if needed. Therefore, the output power of repeater depends on input power level. In addition, to consider ALC requirements implicit has been agreed in the last meeting RAN4 #99-e [1]. Considering that the output power of repeater is adjusted by ALC function, in order to verify the output power shall not exceed declared level with some margin, we think it is better to consider power accuracy for output power requirements.
Observation 2: Having ALC requirements implicit was agreed and the repeater gain is adjusted by ALC function.
Proposal 2: RAN4 consider power accuracy for DL EIRP while assuming input power to reach maximum output power and input power in excess of that.

2.3 Measurement direction for DL EIRP
In terms of testing direction for DL EIRP, we think verification on maximum output power is needed. Since adaptive beam forming is not considered for NR repeater, it is sufficient to verify the output power in one beam peak direction declared by manufacturers, if RAN4 doesn't consider the case where repeater has multiple fixed beam options in their external tool or device pre-configuration. 
Proposal 3: If RAN4 doesn't consider the case where repeaters have multiple fixed beam options in their external tool or device pre-configuration, RAN4 consider one beam peak direction as measurement direction for DL EIRP, which is based on manufacturer declaration.
3.	Conclusion
In this contribution, we provide views on output power related requirements for FR2 repeater. The following proposals are obtained.
UL output power related requirement
Observation 1: To limit the output power of “unplanned” repeater up to any other UE’s Power Classes may be needed in certain countries and/or regions in order to use repeater freely placed and moved.
Proposal 1: If additional class for FR2 UL proposed in [2] will not be agreed, RAN4 introduce following NOTE in core requirements for OTA output power for NR repeater in FR2 UL.
· NOTE: In certain country/regions, the radiated output power of “unplanned” repeater for UL might be limited not to exceed the output power of any UE power classes (23dBm).

Whether gain accuracy or power accuracy for DL EIRP
Observation 2: Having ALC requirements implicit was agreed and the repeater gain is adjusted by ALC function.
Proposal 2: RAN4 consider power accuracy for DL EIRP while assuming input power to reach maximum output power and input power in excess of that.

Measurement direction for DL EIRP
Proposal 3: If RAN4 doesn't consider the case where repeaters have multiple fixed beam options in their external tool or device pre-configuration, RAN4 consider one beam peak direction as measurement direction for DL EIRP, which is based on manufacturer declaration.
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