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Introduction
During the last RAN4#81 meeting a guidance on deciding on OTA sensitivity for NR was agreed to investigate and agree sensitivity levels, considering AAS WF. Decide whether the requirement framework eventually decided for AAS is suitable for NR and if not, develop an NR framework.

In this contribution we give consideration of the applicability of the agreed frame work in eAAS WI to the NR and make corresponding proposal.

Discussion

During the last RAN4#81 meeting in Reno – Nevada, it was agreed in [1] that OTA sensitivity for NR to be investigated and agree sensitivity level, considering eAAS WF in [2]. Decide whether the requirement framework eventually decided for AAS is suitable for NR and if not, develop an NR framework.
The agreed eAAS WF from [2] is as follows:

· For the purposes of setting minimum OTA sensitivity, the coverage pattern of a non-AAS with a similar coverage pattern to the AAS is assumed
· Minimum EIS requirements is calculated from the refined formula in [1] as indicated below
· Minimum EIS = Conducted reference sensitivity – D + L + Off-peak Margin
· L is a loss factor accounting for antenna losses, distribution losses, integration losses etc.
· Conducted reference sensitivity is rel13 value
· D represents the estimated antenna directivity of a non AAS BS which has a beam pattern related to the AAS  BS range of angles of arrival (that is part of the OSDD declaration)
· Off-peak Margin is to allow coverage for the RoAoA other than just in the peak direction, using the same estimated antenna pattern used to derive D. 
We believe that the frame work for AAS on OTA sensitivity is also applicable for NR. The following considerations are applicable when applying the AAS OTA sensitivity into the NR OTA sensitivity.

It is expected that NR BS will feature massive MIMO with large number of antenna array with eAAS like implementations, as well as traditional non AAS implementations with MIMO (or not) in sectored or Omni directional antenna configurations. Furthermore, the NR will have to assume some coverage pattern in the UL for which the OTA sensitivity requirements apply. It should also be considered that NR does not and will not have the notion of declared EIS defined. The reason for this assumption is the declared EIS in AAS Rel13 would be redundant with the adoption of OTA sensitivity in Rel14. As such, the framework agreed for OTA sensitivity for eAAS in [2] and shown above is considered to be applicable for all types of NR BS with some modification to adapt to the NR conditions. For this purpose we propose the following OTA sensitivity for NR adopted from the OTA sensitivity agreed WF in [2]:
· For the purposes of setting minimum OTA sensitivity, some kind of reference beam patterns corresponding to the target coverage areas for NR BS shall be identified. The reference beam pattern is needed to determine the received capability of the NR BS and its received antenna directivity which is used in the calculation of the EIS requirement level. These reference beam patterns maybe dependent on the NR BS classes and is FFS.
· Minimum EIS requirements is calculated as indicated below
· Minimum EIS = Conducted reference sensitivity – D + L + Off-peak Margin
· L is a loss factor accounting for antenna losses, distribution losses, integration losses etc.
· Conducted reference sensitivity is TBD for NR
· D represents the estimated antenna directivity of a reference beam pattern of an NR BS which has a beam pattern related to the NR BS range of angles of arrival (that is part of the OSDD declaration adopted from the OSDD defined in AAS specifications)
· Off-peak Margin is to allow coverage for the RoAoA other than just in the peak direction, using the same estimated antenna pattern used to derive D. 
From the above, the following parameters need to be further decided for the NR OTA sensitivity pending agreement and decision in the eAAS WI. 
· Should the reference beam pattern for NR BS beam pattern used to derive D be linked to the RoAoA declarations.
· What parameters bound the choice of the reference beam pattern, i.e. 3dB beam width, 10dB beam width or other…..
· The translation of reference beam pattern to D to be done by either table or equation (e.g. Elliott formula [3]).
· Define RoAoA suitable for NR taking into consideration that the NR does not have declared EIS concept defined. 
· Whether the Loss factor L in the min EIS formula is dependent on BS class or not and what value should it be.
It should be noted that the above are the same open issues that are also being discussed in the eAAS WI and should be considered after eAAS WI concludes its discussion on these parameters.
Proposal

The following OTA sensitivity for NR is proposed:
· RAN4 decides the requirement framework for eAAS in [2] is suitable for NR. 

· For the purposes of setting minimum OTA sensitivity, some kind of reference beam pattern corresponding to the target coverage area for NR BS shall be identified. These reference beam patterns maybe dependent on the NR BS classes and is FFS.
· Minimum EIS requirements is calculated as indicated below

· Minimum EIS = Conducted reference sensitivity – D + L + Off-peak Margin
· L is a loss factor accounting for antenna losses, distribution losses, integration losses etc.
· Conducted reference sensitivity is TBD for NR
· D represents the estimated antenna directivity of a reference beam pattern of an NR BS which has beam pattern related to the NR  BS range of angles of arrival (that is part of the OSDD declaration adopted from the OSDD defined in AAS specifications)
· Off-peak Margin is to allow coverage for the RoAoA other than just in the peak direction, using the same estimated antenna pattern used to derive D. 
From the above, the following parameters need to be further decided for the NR OTA sensitivity after they are resolved in the eAAS WI discussion.
· Should the reference beam pattern for NR BS used to derive D be linked to the RoAoA declarations.
· What parameters bound the choice of the reference beam pattern, i.e. 3dB beam width, 10dB beam width or other…..
· The translation of reference beam pattern to D to be done by either table or equation (e.g. Elliott formula).
· Define RoAoA suitable for NR taking into consideration that the NR does not have declared EIS concept defined. 
· Whether the Loss factor L in the min EIS formula is dependent on BS class or not and what value should it be.
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