[bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #82	R4-1701761
Athens, Greece, February 13 – 17, 2017 


Agenda item:	10.4.3.3
Source:	Nokia, Alcatel-Lucent Shanghai Bell
Title:	Discussion on output power accuracy value for NR BS operating above 6 GHz
Document for:	Approval
1	Introduction
During the last RAN4 #NR ad hoc meeting, a WF on BS output power accuracy value for NR [1] was approved. It captured in [1] that for NR BS operating frequency below 6 GHz, both the conducted and OTA AAS BS output power requirements adopted. However, for frequency above 6 GHz, the following aspects need to be discussed [1]  

1. If conducted requirement is specified:
a. RAN4 needs to discuss how to decide the accuracy value. Interested companies encourage to present the method to decide the value in RAN4#82 meeting.

2. If OTA requirement is specified:
a. RAN4 needs to discuss how to decide the accuracy value. Interested companies encourage to present whether the same EIRP accuracy equation with AAS (shown in the next slide) can be reused or not in RAN4#82 meeting. If not, accuracy modelling method would also provided. 

In this document, we discuss the above aspects with respect to the output power accuracy requirements for NR BS operating at frequency above 6 GHz. Then we conclude with our observations and proposals.
2	Discussion
[bookmark: _MON_1248174552][bookmark: _MON_1249227490][bookmark: _MON_1282989596][bookmark: _MON_1282992763][bookmark: _MON_1283666811][bookmark: _MON_1290505886][bookmark: _MON_1248002274]As compared with conducted testing, OTA testing offers the benefits of providing a complete spatial characterization of antenna systems and the far-field behaviours (e.g., EIRP). Conducted testing is further complicated by the fact that implementing connectors at mmWave frequencies is rather difficult. In addition, NR BS with a large number of transmitters will restrict the use of connectors; however, connectors are feasible for NR BS with a small number of transceivers operating below the mmwave frequencies. A transmitter is defined as an array of active RF components and radiators.   
Observation 1: OTA requirement seem to be the most suitable for NR BS with a very large number of transmitters operating at frequencies beyond 6 GHz. 
It was captured in the way-forward on BS RF requirements for NR [2], the OTA output power accuracy requirement is specified as EIRP. 
Now, one of the questions raised in [1] is whether the same EIRP accuracy equation for AAS is applicable to NR BS above 6 GHz. From TR 37.842, the EIRP accuracy is 

  [dB]																				(1)
where 

– is the maximum conducted output power error at the transceiver unit output.

 – is the variation in main beam EIRP due to beamforming errors caused by phase error at the transceiver unit output.

 – is the variation due to the error in the passive elements, the RDN, the antenna array gain errors, mismatch errors and insertion losses variations.
Naturally, equation (1) is valid if NR BS has a similar architectural design and functionality as AAS BS. Presently, only AAS BS architecture is defined as shown in Figure 1. 
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Figure 1: General AAS BS radio architecture (from TR 37.842)
As there is no NR BS architecture presently specified in 3GPP RAN4, we envisage that the NR BS architecture will not differ significantly from the AAS BS architecture. Thus, the EIRP accuracy is still influenced by the same error sources as in the AAS BS.
[bookmark: _MON_1290505889][bookmark: _MON_1230619646][bookmark: _MON_1230620479][bookmark: _MON_1230620585][bookmark: _MON_1230620596][bookmark: _MON_1230620632]Observation 2: the EIRP accuracy equation derived for the AAS EIRP accuracy is valid for NR BS.
3	Conclusions
In this document, we have discussed the issue of NR BS output power accuracy. Based on our discussion, we can make the following observations:

Observation 1: OTA requirement seem to be the most suitable for NR BS with a large number of transmitters operating at frequencies beyond 6 GHz. 
Observation 2: the EIRP accuracy equation derived for the AAS EIRP accuracy is valid for NR BS.
The aforementioned observations lead to the following proposals:
Proposal 1: for NR BS with a large number of transmitters operating at frequency above 6 GHz, in particular, mmwave, only OTA output power accuracy requirements are specified.
Proposal 2: the same EIRP accuracy of AAS BS is adopted. 
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