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1. Introduction
OTA BS RF requirements discussed in past several meetings. In the last meeting, WF on OTA ACLR requirements was agreed [1]. In the agreed WF, the definition on OTA ACLR was agreed. However, it has not been discussed on how to specify the requirements associated with the beam steering yet. Not only ACLR requirement but other unwanted emission requirements such as OBUE and spurious emission can be associated with beam steering as well.
In this contribution, we discuss and propose how to specify the OTA unwanted emission requirements associated with beam steering. 
2. Discussion
2.1. WF on ACLR
Following definitions on OTA ACLR are agreed in the WF [1] in the last meeting. 

===============

The core requirement is decided to be defined as OTA ACLR according to the following definition:
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, where EIRPd is the filtered mean power within the desired signal channel bandwidth.
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, where EIRPe is the filtered mean emission power in the neighbouring channel bandwidth.
To capture properly EIRP, EIRPx, p1 and EIRPx, p2 is associated to two orthogonal polarizations.

The measurement complexity of the conformance test will be designed to be reasonable.

===============

At least it is clear how to derive ACLR value when BS sets the main beam for a certain direction. However it has not been clear and discussed yet how to identify the BS beam steering directions where their TRP ACLR can be met the limit. In the next sub-clause, we discuss how to specify OTA ACLR requirements associated with beam steering.
2.2. OTA ACLR requirements associated with beam steering
2.2.1. Core requirement

According to the OTA ACLR definition shown above, ACLR is a ratio of Pd to Pe (i.e., TRP). Here, Pd and Pe are calculated with the sum of sampled EIRPs, namely EIRPd(, ) and EIRPe(, ).

In general, EIRPd(, ) at main beam direction (i.e.,  and  are the same as the main beam direction) would be decreased as the beam steering direction veers off the non-steering direction. On the other hand, it would depend on the direction (, ) whether EIRPd(, ) at other direction (i.e.,  or  is not the same as the main beam direction) increases or decreases as the beam steering direction veers off the non-steering direction. Namely, Pd may depend on the beam steering direction. 

Observation 1: Pd may depend on the beam steering direction.
RAN4 has discussed whether the beam direction patterns of adjacent signals are different or similar (identified) with that of the wanted signal. However it has not been confirmed yet which is appropriate even though a lot of discussion have been conducted on it. One possible reason for this would depend on the implementation. Accordingly, it would be true that EIRPe(, ) would depend on the beam steering direction as well. Namely, Pe may depend on the beam steering direction, as well.

Observation 2: Pe may depend on the beam steering direction.
From the above considerations, it would be required that manufacturers declare “OTA ACLR steering directions set” which is the set of the main beam steering directions. At any main beam steering direction inside of “OTA ACLR steering directions set”, OTA ACLR should be met. The OTA ACLR directions set corresponds to the same concept as Rel-13 AAS EIRP accuracy directions set.

Proposal 1: Manufacturers declare “OTA ACLR steering directions set” which is the set of the main beam steering directions. At any main beam steering direction inside of “OTA ACLR steering directions set”, OTA ACLR should be met.
2.2.2. Test requirement

As we discussed above sub-clause, the direction where the ACLR (=Pd/Pe) becomes the worst (smallest) has not been acknowledged yet. Basically, the test requirement for OTA ACLR should be specified at the ACLR worst steering direction(s). Therefore, firstly RAN4 should study whether the OTA ACLR worst steering direction(s) can be identified or not. If it cannot be identified, RAN4 may need to decide some main beam steering directions as testing directions. One possible way to decide the directions might be to set the directions of reference beam peak direction and the corresponding maximum steering directions as defined in Rel-13 AAS EIRP accuracy as shown in Fig.1.

Proposal 2: Firstly RAN4 should study whether the OTA ACLR worst steering direction(s) can be identified or not.
Proposal 3: If the OTA ACLR worst steering direction(s) can be identified, the steering direction(s) should be specified as testing steering direction(s) in the test specification.
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Figure 1. OTA ACLR direction set and testing steering direction(s)
2.3. Other requirements of unwanted emission associated with beam steering
2.3.1. Core requirement

 Requirements of other unwanted emissions such as OBUE and spurious emission for both core and test requirements can be specified as well as ACLR requirement when we consider the requirements associated with beam steering. The requirements for OBUE and spurious emission are specified as emission powers level themselves. Then, the power levels depend on directivity in the frequencies of OBUE and spurious emission region.
Proposal 4: Manufacturers declare “OTA OBUE steering directions set” which is the set of the main beam steering directions. At any main beam steering direction inside of “OTA OBUE steering directions set”, OTA OBUE level should be met.
Proposal 5: Manufacturers declare “OTA spurious emission steering directions set” which is the set of the main beam steering directions. At any main beam steering direction inside of “OTA spurious emission steering directions set”, OTA spurious emission level should be met.
2.3.2. Test requirement

We have not also discussed on the directions where the OBUE and spurious emission become the largest yet. Therefore, firstly RAN4 should also study whether the OTA OBUE worst direction(s) and OTA spurious worst direction(s) can be identified or not. If it cannot be identified, RAN4 may need to decide some main beam steering directions as testing directions. One possible way to decide the directions might be to set at the directions of reference beam peak direction and the corresponding to maximum steering directions as defined in Re-13 AAS EIRP accuracy as shown in Fig.2 and Fig. 3, respectively.
Proposal 6: Firstly, RAN4 should study whether OTA OBUE worst direction(s) can be identified or not. 

Proposal 7: Firstly, RAN4 should study whether OTA spurious worst direction(s) can be identified or not. 

Proposal 8: If OTA OBUE worst direction(s) can be identified, the steering direction(s) should be specified as testing direction(s) in the test specification. Proposal 9: If OTA spurious emission worst direction(s) can be identified, the steering direction(s) should be specified as testing direction(s) in the test specification. 
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Figure 2 Specified direction for OTA OBUE requirements


Figure 3 Specified direction for OTA spurious requirements

3. Conclusion

In this contribution, we discussed how to specify OTA unwanted emission requirement associated with beam steering. We obtained following proposals.
Proposal 1: Manufacturers declare “OTA ACLR steering directions set” which is the set of the main beam steering directions. At any main beam steering direction inside of “OTA ACLR steering directions set”, OTA ACLR should be met.

Proposal 2: Firstly RAN4 should study whether the OTA ACLR worst steering direction(s) can be identified or not.
Proposal 3: If the OTA ACLR worst steering direction(s) can be identified, the steering direction(s) should be specified as testing steering direction(s) in the test specification.
Proposal 4: Manufacturers declare “OTA OBUE steering directions set” which is the set of the main beam steering directions. At any main beam steering direction inside of “OTA OBUE steering directions set”, OTA OBUE level should be met.

Proposal 5: Manufacturers declare “OTA spurious emission steering directions set” which is the set of the main beam steering directions. At any main beam steering direction inside of “OTA spurious emission steering directions set”, OTA spurious emission level should be met.

Proposal 6: Firstly, RAN4 should study whether OTA OBUE worst direction(s) can be identified or not. 

Proposal 7: Firstly, RAN4 should study whether OTA spurious worst direction(s) can be identified or not. 

Proposal 8: If OTA OBUE worst direction(s) can be identified, the steering direction(s) should be specified as testing direction(s) in the test specification. Proposal 9: If OTA spurious emission worst direction(s) can be identified, the steering direction(s) should be specified as testing direction(s) in the test specification. 
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