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Introduction
Working Party (WP) 1C requests 3GPP to consider defining a test signal to enable field measurement at full power and bandwidth in RP-210021. At last meeting, RAN4 has some discussion on this aspect in R4-2106356. In this contribution we provide our view on the test signal used in the field test.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]On test signal, RAN4 has some relevant discussion and following WF with guidance for next meeting was created:
1.	Further identify missing information relevant to better understand the need and consequences of proposed implementation of test signal. 
2.	Study alternative approaches to measure unwanted emission TRP levels in-field to avoid drawbacks of test signal approach.
3.	The way-forward encourage companies to provide more technical input concerning the proposed test signal and on alternative approaches described in [2] or other potential alternative approaches.
When measuring unwanted emissions, the emission levels depend on the transmitter non-linear which requires the carrier operating at maximum TX power. For 3GPP unwanted emission TRP test, the test mode is defined in TR 38.141 for in chamber test.  The test signal and method based on TR 38.141 can be adopted in-field prior to the establishing of service, since the test mode is not in normal operation.  ITU-R WP1C asks 3GPP to consider to standardize a test signal for in-field test. There are some questions to WP1C mentioned in R4-2106125. In addition, the dedicated periodical test signal will have impact to other RAN working group, e.g. RAN1 needs to design such a new test signal, and also handle its interaction with other DL signals/channels. 
There are other alternative approaches which can guarantee the full load operation without the need of a dedicated test signal.
Normal operation in peak traffic is one of the approaches which will not interrupt the service and will not cause additional interference due to the measurement. The approach can give an average emission level but may not produce a worst case which is fully loaded with maximum output power. Initially the traffic may be low and the test should pick up the network where the fully loaded could often happen.
Vendor specific test modes may result in diverse solutions to the same problem and make it difficult to compare measurements from different vendors. Hence it is not recommended for the TRP test.
 Provoking traffic is a promising approach as it does not require a specific test interface. The traffic is generated by a test UE or a few test UEs. A fully loaded traffic can be guaranteed. It is recommended to perform the measurement idle hours which can guarantee the measurement efficiency and less impact to the network service.
Proposal 1: it is recommended that normal operation in peak traffic approach and provoking traffic approach are used for in-field TRP test.
For the TRP test, for the emissions close to carrier or harmonics which are correlated to the wanted signal, the beam forming can be assumed. In the scenarios where beam pattern is unknown, the antenna gain cannot be directly obtained to calculate the TRP. How to derive the beam gain from the measurement is key step for the TRP test. According to experience engineering equation, the antenna directivity coefficient can be calculated based on the 3 dB beamwidth obtained from the horizontal and vertical beam planes. And then the TRP is calculated using the following equation:
		


	



For the emission which no beam forming is considered, TRP can be measured directly from EIRP. For such a case, a major issue is the dynamic range for the measurement. The spurious limit is -30 dBm/MHz, and we assume the noise floor is about -150 dBm/Hz=-90 dBm/MHz. The path loss will have to be less than 60 dB. It may be not possible for in-field test. The extra LNA and the blocking from wanted signal need to be considered for the test set-up. 
Observation 1: the measurement method of beam gain for unwanted emission need to be further studied for in-field test
Observation 2: dynamic range for the measurement of unwanted emission need to be further studied for in-field test
Conclusions
In this paper, we provide our view and consideration on in-filed test.
Proposal 1: it is recommended that normal operation in peak traffic approach and provoking traffic approach are used for in-field TRP test.
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