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1.
Discussion and Proposal
In previous RAN4 meeting, the AAS scenarios and possible scope were discussed [1-2]. In this paper which is a re-submission of R4-122966, a text proposal for AAS scenarios and classification is suggested for the report.
Proposal:

It is proposed that the attached text proposal is included in TR 37.840. 
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References

[1]
   R4-121921, “On AAS coexistence scenarios”, Ericsson
[2]
   R4-121920, “On AAS BS classification and output power definition”, Ericsson
5.2.1
Deployment scenarios

The AAS BS can be deployed for Wide Area, Medium Range, and Local Area coverage. 

· Wide Area coverage deployment scenario is typically found in outdoor macro environments, where the BS antennas are located in masts, roof tops or high above street level. Large Minimum Coupling Loss (MCL) between the BS and the UE is assumed. The AAS BS used for wide area coverage is called Macro AAS.
· Medium Range coverage deployment scenario is typically found in outdoor micro environments, where the AAS BSs are located below roof tops. Medium MCL value is assumed. The AAS BS used for medium range coverage is called Micro AAS.
· Local Area BS deployment assumes relatively low MCL, as is typically found indoors (offices, subway stations etc) where antennas are located on the ceilings or walls. Deployment for local area coverage can also be found outdoors on hot spot areas like market place, high street or railway station. The AAS BS used for local area coverage is called Pico AAS.
For the study item, the deployment scenarios should be restricted to wide area coverage and medium range coverage. The local area deployment scenario can be studied either within possible AAS WI or even in later releases.

It should be noted that, due to dynamically adjustable radiation pattern of AAS (depending on the application), the traditionally fixed minimum coupling loss can vary with time, which has potentially significant impacts for setting performance requirements.
5.2.2
Coexistence scenarios

Co-existence scenarios and studies are generally used to derive the transmitter emission requirements as well as receiver requirements such as blocking etc. Traditionally, the simulations assume a fixed beam antenna resulting in certain MCL (Minimum Coupling Loss) between the UE and BS as well as between BS and BS.

The BS requirements are sometime categorized in co-location or co-existence in the same geographical area, where co-location requirement were derived using 30 dB of MCL (isolation in this case) and co-existence in the same geographical area assumed a higher MCL.
The radiation pattern for AAS BS can be dynamically adjustable, while a fixed beam pattern is assumed for the conventional BS. The dynamic radiation pattern has been considered for UTRA 1.28Mcps TDD system and the beam pattern can be found in Annex B in TR36.942[19].

The coexistence of AAS BS with convention BS based on un-coordinated shall be considered. Analytical approaches can be used to study the coexistence requirements based on existing results, supplemented with additional simulations when necessary. This section captures the additional coexistence scenarios that need further evaluations.
5.2.2.1 BS to BS co-existence
The following scenarios could in principle be applied to BS to BS coexistence studies:

· AAS BS co-located with another AAS BS

· AAS BS co-located with legacy BS

Due to beam and tilt control properties of AAS BS system, coupling loss has a time and spatial distribution.  This differs from the current systems in which fixed values can be assumed for setting the requirements level. This applies for spurious emission as well as blocking requirements.
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Figure 1
AAS BS co-location scenarios

For co-existence in the same geographical area and also spurious emission requirements, the MCL due to beam and tilt control properties of AAS as well as spatial distribution of emissions could also lead to different behaviour than seen in current networks and needs to be studied further.

It is not trivial to determine how the emissions in spatial domain should be treated i.e. averaged over the all directions or considered within certain angles for which the emission would for a particular scenario be maximized. The time averaging aspects also need further investigation.

5.2.2.2 BS-to-UE and UE-to-BS coexistence
DL:

Considering uncoordinated operation in DL, the tilt/beam control properties of AAS and the fact that in UE ACS is unchanged, there is a need to investigate the impact by means of co-existence simulations and conclude on possible changes to ACLR or other emission requirements towards UEs in an uncoordinated network. 

UL:

For the UL, given an uncoordinated scenario, there is a need to investigate the interference levels received partly at the AAS BS system as well as sub-array level to ensure that AAS would have proper receiver blocking requirements. In an AAS BS receiver, the interferer level experienced at a sub-array is higher compared to a fixed beam solution (position and direction dependent). The higher interferer level is caused by a reduction in spatial selectivity and can be even higher depending on the level of tilt.

In both uncoordinated scenarios above, the spatial domain would significantly affect the results and consequently the requirements and thus should be fully considered.

5.2.2.3 Scenario restriction and rationalisation

The scenarios should consider both UTRA and E-UTRA, considering legacy and AAS as well as the following combinations:

· UTRA-UTRA (e.g. AAS UTRA-> legacy UTRA and AAS UTRA -> AAS UTRA)

· UTRA-E-UTRA

· E-UTRA-E-UTRA

· E-UTRA-UTRA

 Similar studies are required for different classes of AAS BS system where additional simulations should cover the reference sensitivity level.

In order to focus effort during the study item and standardisation, the following prioritisations are made:

· Quite a few of the fundamental assumptions are already stated in TR 25.942 and TR 36.942 and can partially be re-used.

· Given the fact that we face there exist quite a few scenario combinations, MSR should be assumed as the requirement base-line to reduce the amount of work to a reasonable level.

· It is also proposed to prioritize the E-UTRA scenarios (E-UTRA->E-UTRA and E-UTRA->UTRA) in the first place within the study item and later investigate the UTRA scenarios (UTRA->UTRA and UTRA->E-UTRA) once the AAS assumptions as well as principles are in place.

· To reduce the amount of work within the study item, it is suggested that the above scenarios initially should cover AAS-> legacy. 
<Text to be added>

< Editor’s comments:  selected scenarios for coexistence study>

5.3
Classifications of AAS

<Text to be added> 

< Editor’s comments: inputs facilitating the clarifications of BS using multiple antennas>
Traditionally, the BS classes in RAN4 were defined based on certain fixed MCL (Minimum Coupling Loss) with UTRA (has a complete set of BS classes) as an example below:

4.2
Base station classes

The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations, Local Area Base Stations and Home Base Stations unless otherwise stated. 

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equals to 70 dB. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 99, 4 and 5.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equals to 45 dB.

Home Base Stations are characterised by requirements derived from Femto Cell scenarios.

For AAS BS, it was shown that MCLcouplnig loss can vary due to spatial and time domain characteristics as well as applied application would vary. In [1], it was shown that due to reduced spatial selectivity in the AAS structure as well as different level of down tilt, thedefining an MCL and consequently the receiver requirement would be affectedmore complex; in particularfor example, the array element would experience higher interferer level compared to fixed beam scenarios.

Thus, depending on the agreed applications and the level of MCL impact, the AAS BS classification shouldmay need to consider variablea more complex form of MCL. The MCL in this case would depend on parameterization of the reference structure as well as application and the declared level of tilt/beam control. MCL is one of the fundamental parameters considering the co-existence scenarios and co-existence simulations.
5.4
Simulation assumptions

<Text to be added>
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