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1 Introduction

The issue of how to derive the unwanted emission requirement of AAS has been discussed in several RAN4 meetings. In the RAN4 #74bis, it was agreed to introduce a new term “AAS-ETAC” to represent “MIMO/Tx diversity layer” to make the derivation of the unwanted emission requirement easier [1]. As the WF [2] pointed out, the following issues remain open:  

· How to deal with AAS basestations with multiple configurations involving different number of AAS-ETAC (e.g. a basestation supporting 8 layer, 4 layer or 2 layer in different configurations).

· How to deal with multiband systems

· How to deal with multicarrier systems

· Whether the core specifications should state the total emissions applying to the array (for a given configuration) or state that the requirements apply per AAS-ETAC
· How to deal with systems capable of cell splitting
This contribution discusses these open issues and presents our related proposals.
2 Discussion

2.1 How to deal with AAS basestations with multiple configurations involving different number of AAS-ETAC
In regard to the AAS BS with multiple configurations involving different number of AAS-ETAC, three potential solutions were discussed at RAN4#74bis:

1 Base the requirement on the basestation “capability” (i.e. maximum configurable number of AAS-ETAC、huawei

2 Base the requirement on the most stringent condition (i.e. lowest configurable number of AAS-ETAC, Ericsson

3 Set the requirement for each configuration according to the number of AAS-ETAC in the configuration.
It should be noted that choosing either option  eq \o\ac(○,1) or  eq \o\ac(○,2) will inevitably make the requirement of AAS BS looser or more stringent than a non-AAS BS, and this has been discussed a lot in the past RAN4 meetings. The option  eq \o\ac(○,3), on the other hand, makes the requirement equivalent between AAS BS and non-AAS BS. For conformance test, two options were discussed at RAN4#74bis:

· Option 1: Test one representative configuration for configurations with the same number of AAS-ETAC for every different number of AAS-ETAC

· Option 2: Test the configuration with the maximum number of AAS-ETAC with the most stringent requirement for any possible configuration as a means for demonstrating compliance.
For the Option 1, problem may arise when different transceivers are used for different configurations with the same number of AAS-ETAC, which may lead to different level of emission. Therefore, it seems not possible to be always able to choose a representative configurations that can assure all configurations with the same number of AAS-ETAC satisfy the requirement. 
For the Option 2, it is hard to say that testing the configuration with the maximum number of AAS-ETAC with the most stringent requirement for any possible configuration can demonstrate compliance. It is possible that the configuration with the maximum number of AAS-ETAC uses fewer transceivers than the configuration with less number of AAS-ETAC and hence is expected to emit less spurious. For example, for an AAS BS with 18 transceivers, it may be the case that for the configuration with 4 AAS-ETACs, each AAS-ETAC uses 4 transceivers and 16 transceivers is used in total. For the configuration with 2 AAS-ETACs, on the other hand, each AAS-ETAC uses 9 transceivers and the whole 18 transceivers are used. 

So we believe it is necessary to test all the configurations independently.
Proposal 1: For AAS BS with multiple configurations involving different number of AAS-ETAC, the requirement is set for each configuration independently. 

· For conformance test, all configurations should be tested.
2.2 How to deal with multiband systems

It is stated in ts36.104 [3] that, for the non-AAS BS, 

“For BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each supported operating band unless otherwise stated.”

The same rule should be applied to multi-band AAS. In case that there are mixed single band and multiband transceivers in a band, the single band and multiband transceivers can be treated differently following the xx.114 in conformance test.

Proposal 2: In case of multi-band transmission, the requirement applies for each supported operating band.
2.3 How to deal with multicarrier systems
In case of multi-carrier transmission, it should be noted that under the current non-AAS BS requirement [3], the total allowed emissions of the BS depends on whether the carriers are transmitted from the same transceiver or different transceivers. An example is demonstrated in Fig. 2. In case (a), the 2 carriers are transmitted from separate transceivers and hence the emission requirement of the BS is double of the value given in [3]. In case (b), on the other hand, since the 2 carriers are transmitted from a single transceiver, the emission requirement of the BS is exactly the value given in [3]. 
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Fig.2 Examples of multi-carrier transmission
To make the emission requirement of AAS BS equivalent to non-AAS BS, the same rule can be applied. That is to say, vendor declares whether the multiple carriers are transmitted from the same transceivers or not and, if it is, the emission requirement for each AAS-ETAC should apply for each transceiver group that have the same frequency capability
Proposal 3: In case of multi-carrier transmission, if the multiple carriers are transmitted from different transceiver groups, where the transceivers of each group have the same frequency capability, the requirement should be applied to each transceiver group.

2.4 Whether the core specifications should state the total emissions applying to the array (for a given configuration) or state that the requirements apply per AAS-ETAC
The purpose of introducing the new term “AAS-ETAC” is to make the emission requirement of AAS BS equivalent to non-AAS BS with the same MIMO capability. An AAS-ETAC can actually be considered equivalent to a transmitter antenna connector of non-AAS BS in case of MIMO transmission and transmit diversity. The emission requirement of the current non-AAS BS applies for each transmitter antenna connector as stated in [3]:

“In case of multi-carrier transmission with one or multiple transmitter antenna connectors, transmit diversity or MIMO transmission, the requirements apply for each transmitter antenna connector. ”
It is, therefore, straightforward and reasonable to apply the emission requirement of AAS also for each AAS-ETAC. 
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Fig. 1 Examples of AAS-ETACs transmitted from the same transceivers
Proposal 4: The unwanted emission requirement of AAS should be applied for each AAS-ETAC and the value should be the xx.104 requirement. 
2.5 How to deal with systems capable of cell splitting
Cell splitting is a new implementation of AAS BS and there is no reference information from the existing specifications. For the non-AAS BS, generally different transceivers are used for difference cells and the emission requirement is in fact applied for each cell. It is therefore considered to be reasonable to apply the emission requirement of AAS BS to each cell, too. 
Proposal 5: In case of cell-splitting, the requirement applies for each cell.  
For a particular configuration of AAS BS, the proposals described in Section 2 can be summarized by the following flowchart procedure:
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3 Conclusion

This contribution discusses the open issues related to the unwanted emission requirement listed in the WF [2]. Base on the discussion, we have the following 5 proposals:
Proposal 1: For AAS BS with multiple configurations involving different number of AAS-ETAC, the requirement is set for each configuration independently. 

· For conformance test, all configurations should be tested. 
Proposal 2: In case of multi-band transmission, the requirement applies for each supported operating band.
Proposal 3: In case of multi-carrier transmission, if the multiple carriers are transmitted from different transceiver groups, where the transceivers of each group have the same frequency capability, the requirement should be applied to each transceiver group.
Proposal 4: The unwanted emission requirement of AAS should be applied for each AAS-ETAC and the value should be the xx.104 requirement. 
Proposal 5: In case of cell-splitting, the requirement applies for each cell.
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