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1. Introduction
During RAN#91-e LS from ITU-R WP1C was discussed and as a result RAN tasked RAN4 to analyze the technical aspects of the request [1] in the original LS [2]. In [1] the instructions are given as follows:

 (
3GPP TSG RAN would like to inform ITU-R WP1C that:
3GPP TSG RAN tasked 3GPP RAN WG4 to analyze the technical aspects of the request. 
3GPP TSG RAN expects RAN4 to provide their analysis to RAN#92e (14-18 June 2021) 
Subsequently 3GPP TSG RAN will provide their assessment to WP1C.
)
In this contribution analysis on the technical request is provided and a draft reply LS to TSG RAN is provided, aligned with the instruction from RAN.


1. Discussion
RAN4 started the discussion on the request regarding in-field OTA testing of unwanted emissions in RAN4#98-bis-e. As a result a WF was agreed [3], capturing technical information for further analysis. In addition, individual company comments to the discussion were captured in [4]. However, the discussion on in-field measurement has taken place in RAN4 already earlier, as RAN4 has responded to related LSs already earlier. The results of the earlier analysis and discussion can be found in [5] and [6].

As discussed in [5] and [6], the victim systems are subjected to different levels of interference in different points in time, and it is difficult to make assumptions on TRP based on single direction measurements (EIRP). Furthermore, since the characteristics for an AAS base station are created as a super-positioning of signals (wanted and unwanted) from many antenna elements, the radiating characteristics for a specific frequency varies as function of the signal correlation applied to the array antenna and the frequency characteristics related to the radiating element. For unwanted emissions, the correlation is undetermined and varies as function of the emissions relationship to the wanted signal, but will vary and depend strongly on antenna configuration and implementation. 

As a consequence, a test signal does not guarantee accurate measurement of unwanted emissions in the field.

Observation 1: Test signal does not guarantee accurate measurement of unwanted emissions in the field. 

As captured in [3], RAN4 has no explicit experience of in-field testing, while the general methodologies of measurements in controlled environments apply also for in-field testing. Based on this starting point, the following drawbacks and further work for test signal were identified

1) The test signal is a new physical layer signal and it may need a method to turn it on/off in the network, which has impact to other working groups as RAN4 (like RAN1 and RAN3)

2) If the intention is to enable test signal synchronously in the network, coordination between base stations would be needed

3) Transmission of test signal regularly with full power will cause pulsed interference in the network, potentially degrading network performance

4) If the test signal is synchronously transmitted in the network, impact of pulsed interference will be more severe

5) Enabling regular test signal transmission may preclude using power saving functions of the base station

6) Having a test signal override the regular transmission may have impact on the network scheduler

Observation 2: Test signal for emission measurement in the field may have impacts across 3GPP working groups, impact on network performance and network energy consumption

RAN4 has also identified alternative methods which could be used during normal network operation to create conditions which are similar to dedicated test signal. These are

1) Performing measurements during peak traffic hours to have high likelihood of fully loaded carriers in the network

2)  Averaging measurement over longer time to more properly capture the time-varying emissions due to varying beam direction

3) Using (test) UEs to provoke traffic from the gNB, further increasing the likelihood of fully loaded carrier being used in the network

Multiple of these techniques can be used simultaneously. None of the techniques cause disruption to normal network operation or create artificial pulsed interference scenarios. There is also no impact to regular network power saving functionality.  

Observation 3: Multiple alternative options exist which could enable similar possible benefits as a dedicated test signal but without associated drawbacks

Overall, it is preferable to use alternative methods instead of a test signal. It appears that proceeding with a test signal would require lengthy studies on interference impacts and test signal control methods and still it would be unclear would the result provide an opportunity for any more accurate measurement of unwanted emission in the field, due to characteristics inherent to the active antenna base station. It is therefore suggested to agree the draft reply LS provided in the Annex and relay this information to RAN.

Observation 4: It is preferable to use alternative methods instead of test signal

Proposal 1: Agree the draft LS provided in the Annex.


1. Conclusion
In this contribution unwanted emission field testing and related new test signal were discussed. The following observations and proposals were made.

Observation 1: Test signal does not guarantee accurate measurement of unwanted emissions in the field. 

Observation 2: Test signal for emission measurement in the field may have impacts across 3GPP working groups, impact on network performance and network energy consumption

Observation 3: Multiple alternative options exist which could enable similar possible benefits as a dedicated test signal but without associated drawbacks

Observation 4: It is preferable not the specify a test signal

Proposal 1: Agree the draft LS provided in the Annex.
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1. Overall Description:

RAN WG4 has studied the request from ITU-R WP1C on test methods for over-the-air TRP field measurement of unwanted emissions from IMT radio equipment utilizing active antennas. RAN WG4 respectfully provides the following feedback regarding specifying a test signal to facilitate said testing:

When IMT radio equipment utilized active antennas, victim systems are subjected to different levels of interference in different points in time, and it is difficult to make assumptions on TRP based on single direction measurements (EIRP). Furthermore, since the characteristics for an AAS base station are created as a super-positioning of signals, both wanted and unwanted, from many antenna elements, the radiating characteristics for a specific frequency varies as function of the signal correlation applied to the array antenna and the frequency characteristics related to the radiating element. For unwanted emissions, the correlation is undetermined and varies as function of the emissions relationship to the wanted signal, but will vary and depend strongly on antenna configuration and implementation. 

As a consequence, a test signal does not guarantee accurate measurement of unwanted emissions in the field.

RAN WG4 has identified the following drawbacks and areas without conclusion for test signal usage in the field:

1) The test signal is a new physical layer feature and it may need a method to turn it on/off in the network, which has impact to other working groups than RAN4 (like RAN1 and RAN3)

2) If the intention is to enable test signal synchronously in the network, coordination between base stations would be needed

3) Transmission of test signal regularly with full power will cause pulsed interference in the network, potentially degrading network performance

4) If the test signal is synchronously transmitted in the network, impact of pulsed interference will be more severe

5) Enabling regular test signal transmission may preclude using power saving functions of the base station

6) Having a test signal override the regular transmission may have impact on the network scheduler

RAN WG4 has identified following alternative mutually non-exclusive methods which can facilitate conditions similar to test signal but without the problems test signal has:

1) Performing measurements during peak traffic hours to have high likelihood of fully loaded carriers in the network

2)  Averaging measurement over longer time to more properly capture the time-varying emissions due to varying beam direction

3) Using (test) UEs to provoke traffic from the gNB, further increasing the likelihood of fully loaded carrier being used in the network

Therefore, RAN WG4 recommends proceeding without specifying a test signal.


2. Actions:
To TSG RAN:
ACTION: 	RAN4 respectfully asks TSG RAN to take into account the above information and to consider forwarding the information to ITU-R WP1C, WP1A, WP5A and WP5D. 
. 

3. Dates of Next 3GPP TSG RAN WG4 Meetings:
3GPP TSG RAN4#100-e		 – 16-27 August 2021	Electronic meeting
3GPP TSG RAN4#101-e		 – 01-12 November 2021	Electronic meeting
