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1. Introduction
NR specific BS requirements are discussed in the last RAN4#81 meeting, and WF [1] was agreed. According to the agreement, in this contribution, we propose some new NR specific requirements.
2. Current agreements
In the last RAN4#81 meeting, following agreements and way forward were agreed in [1].
· Agreements

· For NR BS with beam forming, beam characteristics should be included in the scope of RAN4 specifications.
· Beam characteristics refers to any requirement on a beam. EIRP accuracy is already an AAS beam characteristic requirement, additional requirements are FFS as discussed in the WF.
· Based on the way forward shown in the next slide, RAN4 should discuss the necessity of the requirements relevant to the beam formed antenna array(s), which can be new NR BS RF requirements.
· Way forward

· In RAN4 NR AH, January 2017;
· For NR BS with mm Wave, interested companies present the potential NR specific beam related requirements.
· For NR BS with mm wave, interested companies provide the Pros/Cons of each potential NR specific beam related requirements. At least for requirements had been presented until RAN4#81 (listed in the next slide). Pros/Cons will be provided with the following point of view.
· Necessity for the network performance, standard specification, etc.
· Agree the WF of the list of potential candidate requirements, and summarized Pros/Cons of each potential candidate requirement.
· In RAN4#82, February 2017;
· Interested companies continue to provide the Pros/Cons of each potential NR specific beam related requirements listed in RAN4 NR AH.
· Identify Pros/Cons of each potential candidate requirement.
· Discuss (and select if possible) the requirement(s) to be specified in the first Rel-15 NR spec from the list agreed in RAN4 NR AH.
· Details of the requirement(s) will be discussed in WI phase.
In the next section, according to the way forward highlighted in blue above, we present new NR specific requirements which will be necessary and should be specified from network performance view.
3. Proposed new NR BS specific requirements
In this clause, we propose three new NR specific beam related requirements.

1. Guarantee of several fluctuation
2. EIRP envelope curve

3. Beam steering speed
3.1. Guarantee of several fluctuation (for both TX and RX)
Beam forming is one of the essential capabilities to compensate for large path-loss for NR with at least high frequency. To achieve the high beam forming accuracy, high precision amplitude and/or phase calibration(s) between RF chains are essential to correct amplitude and/or phase error(s). In addition, amplitude and/or phase error(s) will be changed due to temperature fluctuation, hourly fluctuation and so on. Even if calibration was conducted once, actual created beam may different with ideal one due to the fluctuations. Therefore periodic amplitude/phase calibrations would be needed to overcome the fluctuations.
For both TX and RX sides, periodic calibrations would be needed to achieve the high beam forming accuracy. To confirm this we propose not to specify calibration requirement itself but to include fluctuation impact to the other existing requirements. For example on TX side, fluctuation affects should be included within EIRP accuracy, EVM requirement and so on. It will not be needed for emission related requirements since TRP metric will be used for these. On RX side as well, fluctuation affects should be included within REFSENS requirement and so on.
Proposal 1: Fluctuation impact should be evaluated in existing TX/RX requirements to confirm the calibration function performance.
3.2. EIRP envelope curve (for TX)
In the last RAN4#81 meeting, we showed “Steering angle step size” as a potential new NR requirement [2]. However required steering angle step to shoot beam to the desired UE will depend on the beam width, thus we reconsider as below.
Generally beam width will be narrower to obtain higher beam forming gain. Therefore beam steering capability will be needed to cover wider area with narrower beam width. To provide similar NW service quality in the area, it will be required to achieve similar high EIRP level within the coverage area. Figure 1 illustrates the relation between steering angle step and EIRP envelope curve with large and small steering angle steps. In Figure 1 a) if steering angle step is large, “EIRP valley” between beams becomes deep, namely EIRP gap between peak and valley (NW service quality difference) becomes large as a result. On the other hand in Figure 1 b) if steering angle step is small, “EIRP valley” between beams becomes shallow, namely EIRP gap between peak and valley becomes small as a result.
Proposal 2: Required minimum EIRP gap level between peak and valley of beams should be specified.
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Fig 1. Relation between steering angle step and EIRP envelope curve
3.3. Beam steering speed (for both TX and RX)
As we have already presented in [2], it will be required that BS can change TX/RX beam steering direction expeditiously. In our understanding, this capability cannot be guaranteed by output power accuracy, EVM or REFSENS requirements while the requirements are relevant to beam forming such as output power accuracy, EVM or REFSENS etc., are specified by a form of the declared “Range“ by the manufacture.

Thus RAN4 needs to specify beam steering speed requirement for TX and RX respectively.

Proposal 3: Beam steering speed requirement for TX and RX respectively should be specified.
4. Conclusion

In this contribution, we proposed new requirements which will be needed for NR BS and obtained following proposals.

Proposal 1: Fluctuation impact should be evaluated in existing TX/RX requirements to confirm the calibration function performance.
Proposal 2: Required minimum EIRP gap level between peak and valley of beams should be specified.

Proposal 3: Beam steering speed requirement for TX and RX respectively should be specified.
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