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Introduction
During previous RAN4#82bis meeting, Way Forward on the frequency error and occupied bandwidth for eAAS was agreed in R4-1703452 [2]. The following proposals were approved: 
Proposal 1: For Rel-15 eAAS BS, the same frequency error values (±0.05ppm, ±0.1ppm, ±0.25ppm) with conducted frequency error requirement for Rel-13 AAS BS are required in OTA region.
Proposal 2: For Rel-15 eAAS BS, the same occupied bandwidth value (/2= 0.5%) as the conducted frequency error requirement for Rel-13 AAS BS is required in the OTA region.
Note: as the Home BS requirements from the single RAT specifications are not applicable to the AAS BS, the ±0.25ppm requirement shall not be considered in the eAAS WI.
In this TP to TR 37.843 v 0.3.0 we are providing further details on the frequency error and occupied bandwidth requirements, as agreed in the WF during previous RAN4#82bis meeting. 
References
TR 37.843, v. 0.3.0 	Active Antenna System (AAS) Base Station (BS) radiated requirements
R4-1703452			Frequency error and occupied bandwidth for eAAS, RAN4#82bis, NTT Docomo



TP to the TR 37.843
In this section, the TP to the TR 37.843 [1] is proposed for approval.
------------------------------ Modified section ------------------------------
[bookmark: _Toc479772786]5.5.2	Frequency Error
5.5.2.1 	Background information on the conducted requirement
The frequency error requirement is defined to capture the maximum allowable difference between an assigned frequency and the actual generated frequency. The frequency error requirement is a regulatory requirement in some regions.
5.5.2.2 	Core requirement
In order to meet the beam forming requirements of the AAS BS specifically EIRP accuracy, it is necessary that the transceiver units generating the beam are have a known phase relationship between each other. To do this they must be phase locked. There are two alternative ways to achieve this: 

· The RF LO originates from a common source and is distributed to each transceiver unit, or 
· The RF LO originates locally in each of the TRX units, where individual PLL’s use the same frequency reference, i.e. each individual RF source is locked to a common reference frequency. 
In both cases, any frequency error will be correlated among all TRX units forming the beam, hence the frequency error is coherent, will have a ‘flat’ response in the spatial domain, i.e. OTA frequency error will not depend on the selection of the measurement point within beam’s compliance directions set.

As the intention of the eAAS WI is to provide the same performance and protection as the Rel-13 conducted AAS BS specification, the core requirement for the OTA frequency error requirement will be reused from conducted frequency error requirement from TS 37.105 [3] specification, i.e. for the OTA frequency error requirement, the same frequency error values as defined for the conducted frequency error requirement in Rel-13 AAS BS specification will be used. 
Table 5.5.2.2-1: Frequency error minimum requirement
	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	±0.1 ppm

	Local Area BS
	±0.1 ppm



5.5.2.3 	Conformance requirement
As the frequency error is flat in the spatial domain it is only necessary to show conformance in a single direction. The requirement needs to be defined so that all transmitter units are active and the system is operating at the declared maximum rated total radiated power. 

For the sake of minimising the number of spatial declarations and as frequency error testing is generally done at the same time as EVM testing the ‘reference direction’ of the [OTA compliance peak directions set] is the most suitable direction to define for the conformance testing. For conformance testing purposes, the frequency error shall be tested at the maximum and minimum power settings (together with the EVM test), in order to comply with the total power dynamic range requirement (refer to the Total power dynamic range requirement for E-UTRA in section 5.3).
------------------------------ Next modified section ------------------------------
[bookmark: _Toc479772797]5.6.2 	Occupied bandwidth
[bookmark: _Toc479772798]5.6.2.1 	Background information on the conducted requirement
For UTRA and E-UTRA, if the ACLR requirements are met, then usually it is not possible for the system to fail the occupied bandwidth requirement, however the requirement still applies since some regulatory authorities expect an occupied bandwidth requirement for all systems. 
According to SM.328 [9] occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. It definesd the spectral properties of emission in a simple manner. The value of /2 shall be taken as 0.5%. This results in a power bandwidth of 99%, meaning that the occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated mean power of the transmitted spectrum on the assigned channel. 
[bookmark: _Toc479772799]5.6.2.2	Occupied bandwidth OTA requirement
For occupied bandwidth, the beam characteristics are not important. The requirement should however cover the fact that all transmitter is active and the system is operating at the maximum declared rated total radiated power.
For the OTA requirement, the same occupied bandwidth value (i.e. /2= 0.5%) as for the conducted occupied bandwidth requirement for Rel-13 AAS BS is to be used.

For conformance a beam should be identified which fulfils the core conditions. 
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