TSG-RAN Working Group 4 (Radio) meeting #72
R4-144334
Dresden, Germany, 18th  to 22th, August 2014
Source:
NTT DOCOMO, INC.
Title:
Further consideration on Unwanted Emissions for AAS BS
Agenda item:



7.2.3.2
Document for:
Approval
1. Introduction

In RAN4#72, a Way forward [1] was discussed but not agreed. This contribution discusses on unwanted emissions for AAS BS adding some views to [2] and finally obtains some proposals.
2. Discussion
2.1. Previous discussion
 In the way forward [1], the following points are suggested to be a base line for further work.
“
· Unwanted emissions can be validated either at individual transmitters or as a power sum of the emissions of all transmitters.

· Requirements may be defined equivalently for (i) the power sum of all emissions and (ii) scaled down from the total emissions to limits for each transmitter at its AAS antenna connector.

· Backward compatibility to the existing requirements should be maintained;
· i.e. the requirements on the total emissions from an AAS basestation should be the same as the requirements for total emissions from non-AAS basestation with the same MIMO capability
· There is a need to capture in the specifications how the requirements on total emissions from a non-AAS with the same MIMO capability are stated. Ways of capturing this in the specifications should be discussed at RAN4#72 
· With this baseline, it should be considered whether or not there is a need to limit the number of columns in the specifications and if so, to how many

”
The following sections suggests how to treat these topics

2.2. Individual transmitters / power sum of the emissions of all transmitters?
[1]:“Unwanted emissions can be validated either at individual transmitters or as a power sum of the emissions of all transmitters.”
As discussed in [2], when considering serious interferences to other systems, the total radiated unwanted emission level must be equal or lower than the current BS. And it is difficult to predict whether physical transceivers make unwanted emissions stronger in each other or not. Thus the worst case should be assumed; unwanted emissions of each physical transceiver are fully correlated and the level is strengthened in each other. Thus the summation of unwanted emissions on transceiver array boundary should be equal or lower than the legacy BS.

When considering above, requirements at individual transmitters would be higher level of unwanted emission than the legacy BS if an AAS BS has more than 8 transceivers. Thus this option should be avoided.

· Proposal1: RAN4 should validate unwanted emission requirements as a power sum of the emissions of all transmitters.

2.3. At where the requirement should be defined?

[1]:“•Requirements may be defined equivalently for (i) the power sum of all emissions and (ii) scaled down from the total emissions to limits for each transmitter at its AAS antenna connector.”
This point was already discussed in [2] as below
  “[3]:the spurious emission level of each transceiver unit should be equal or lower than 1/n of the levels for legacy BS. Here, n is the number of transceiver unit.”
If RAN4 defines as above, the requirement of “Protection of the BS receiver of own or different BS” for WA BS will be -96[dBm/100kHz] -10*log10(n) [dB]. 

So, if n is so large value, it will be very difficult to implement.

(Note that the requirement level will be lower than the thermal noise (-124dBm/100kHz @ 20 degrees Celsius) if n is larger than 631.)
Thus, as far as possible, it shall be avoided defining a requirement with the possibility be under thermal noise as it misleads to measure under thermal noise. Thus a proposal can be obtained.

· Proposal2: “(i) the power sum of all emissions” shall be adopted.
If RAN4 adopt proposal2, there would be two options for measurement. One is summing up mathematically the measured emission level of each transceiver. The other is measuring the output of in-phase combiner. These points should be considered in performance part of this WI.
2.4. Backward compatibility
[1]:“Backward compatibility to the existing requirements should be maintained;

i.e. the requirements on the total emissions from an AAS basestation should be the same as the requirements for total emissions from non-AAS basestation with the same MIMO capability”
As mentioned in [4], regulatory compliance and continuity with legacy requirements must be basically considered. However, backward compatibility shall not block defining new concept as this is new feature. 
2.5. How to capture MIMO capability
[1]:“There is a need to capture in the specifications how the requirements on total emissions from a non-AAS with the same MIMO capability are stated. Ways of capturing this in the specifications should be discussed at RAN4#72”
It will be discussed in this meeting.
2.6. Limitation of numbers
[1]: “With this baseline, it should be considered whether or not there is a need to limit the number of columns in the specifications and if so, to how many”
To make requirements future proof, it is meaningless to define limit of the number of transceivers, columns and so on. 
As discussed in [5], with the limitation for the number of physical transceivers,   the convenience of AAS BS will be very limited. For example, self-healing or dynamic cell planning capability will be very limited with such limitations. Thus a proposal can be obtained.

· Proposal3: Never limit the number of physical transceivers for AAS BS
3. Conclusion

This contribution discusses on unwanted emissions for AAS BS adding some views to [2] and finally obtains some proposals. 
· Proposal1: RAN4 should validate unwanted emission requirements as a power sum of the emissions of all transmitters.

· Proposal2: “(i) the power sum of all emissions” shall be adopted.

· Proposal3: Never limit the number of physical transceivers for AAS BS
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