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1. Introduction

In previous RAN4 meetings, various aspects of AAS including application, reference structure etc has been discussed. There are a bulk of RAN4 requirements related to co-existence and thus in this paper, we initiate the discussion on relevant co-existence scenarios for AAS.
2. Discussion

The co-existence simulations are generally used to derive the transmiter emission requirements as well as receiver 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.

Given the fact that the AAS SI and possibly later a WI, would be restricted to BS and has no impact on UE some of the requirement that usually are investigated in co-existence studies does not need to be studied.
The 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) while co-existence in the same geographical area assumed a higher MCL.
Considering the AAS following the scenarios could occur:

BS to BS aspects
· 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, the MCL would also have a spatial distribution for co-location which in its turn could be different from the current fix values and consequently even the requirements level and thus the co-location scenarios above should be considered for further studies. 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 affecting spurious emission requirements, the MCL due to beam and tilt control properties of AAS as well as spatial distribution of emissions could also be different and needs to be studied further.
It is not either trivial how the emissions in spatial domain should be treated i.e. averaged over the all directions or considered within certain angels where the emission would for a particular scenario be maximized. The time averaging aspects would also need further investigation.

BS-to-UE and UE-to-BS aspects

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 further investigate the impact by means of co-existence simulations and conclude on possible changes to ACLR requirements towards 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. Note that in previous RAN4 meetings, it was shown that due to AAS, 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 lack of spatial selectivity and can be even higher depending on the level of tilt.

In both uncoordinated scenarios above, the spatial domain would highly affect the results and consequently the requirements and thus should be fully considered.
Note that these scenarios should consider both UTRA and E-UTRA scenarios, considering legacy and AAS as well as the combinations as following:

· 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.

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

Given the fact that we face quite many scenario combinations, we promote to use MSR as the requirement base-line to reduce to keep the amount of work to a reasonable level.

Other requirements and other simulations
There are quite many requirements that possibly would not need additional simulations depending on the approach chosen for defining the requirement as well as testing. It is thus essential to conclude on the scope, scenarios, applications and requirement approach for AAS before any detailed discussions on simulation and assumption etc can be conducted.

Other simulations depending on the above can be later as we progress the work.

3. Conclusions

In this paper, some considerations regarding the co-existence scenarios for AAS was further discussed. The challenges considering the spatial domain impact on both coordinated and uncoordinated scenarios was also briefly discussed in this paper. There are quite a number of aspects e.g. scope, application and requirement approach that needs to be further discussed and agreed upon before RAN4 can settle the simulation assumptions and initiate the simulation work.

The co-existence scenarios for AAS possibly affecting the requirements were identified as following:

BS-BS:

· AAS BS co-located with another AAS BS

· AAS BS co-located with legacy BS

Where possibly new MCL is derived and used to define proper level of concerned requirements.

BS-to-UE and UE-to-BS aspects

It was concluded that we need to consider the uncoordinated operation in DL and DL where ACLR and blocking would be some the most important aspects to capture. We also recognize that there are quite many combinations of scenarios that would require further investigations.
It is also pointed out that it is essential to conclude and agree upon the scope, application as well as requirement approach before detailed discussions on simulation assumptions can be conducted.

We urge RAN4 to continue the discussion on the necessary fundamental aspects of AAS and needed simulation scenarios before discussing the detailed simulation assumptions.
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