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Introduction

It was agreed in [1] that existing UEM requirements could be reused for AAS. 

In this contribution, we provided the TPs in order to adapt the existing UEM requirements to meet AAS UEM requirements. 
Discussion

UEM requirements can be depicted in Figure below, where the UEM domain is shown. 
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It was agreed that the total unwanted emissions of an AAS BS measured at AAS connector A in [3] will be the same as the test port A of a legacy BS. Based on the AAS radio architecture, the number of AAS TRXs corresponds to n in [2], or also denotes the number of AAS connectors (A) in [3]. By using n, the UEM level at each AAS TRX can be scaled accordingly. This is the principle of scaling of UEM requirements, with key assumption that emission level from each transceiver module is the same. This ensures testability of UEM level of an AAS BS. However, to ensure that the thermal noise level is not exceeded, a scaling factor N is used for requirement scaling. Hence, two types of scaling is used: One for conformance test (use n), and another one is for requirement formulation (use N). 
Let’s use the Cat-B UEM requirements for LTE 5 MHz channel bandwidth case as example (see Table 6.6.3.1-3 in TS 36.104). The operating band unwanted emission limits are defined by a mask as absolute limits, the UEM mask is plotted below:
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f_offset is the frequency offset from operating channel edge, where up to 10 MHz offset is of particular significance.  Measurement filter BW is assumed 100 kHz.  

The scaled by 8 TRXs resulted in much lower UEM levels for each TRX. This option assumes that UEM levels of the TRXs are the same. A second option is to assume that each TRX may have different emission level. This approach may not be testable and heavily dependent on the vendor-specific design. This is also because typically AAS connectors may not be accessible (see Figure below). Therefore, first option is preferable to set the minimum requirements later on. 
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Note that thermal noise floor of -178 dBm/Hz (i.e. -111 dBm/5 MHz) is not exceeded. It can also be observed from above that current AAS BS TRX density (even with 128 TRXs) is far from reaching the thermal noise floor. 
Text Proposals
The following TPs are proposed for AAS UEM in TR 37.842 in [2]. 

==================== Text Proposal Starts ======================================
8
Conducted requirements
=== unchanged section omitted =======
8.1.6
Operating band unwanted emissions
8.1.6.1 General
The operating band unwanted emission limits shall be defined from 10 MHz below the lowest frequency of each supported downlink operating band up to 10 MHz above the highest frequency of each supported downlink operating band. This definition should also be applicable for AAS base station.  
The AAS operating band unwanted emission limits are defined by a mask as absolute limits. The AAS base station UEM masks can be directly adopted from TS 36.104 subclause 6.6.3, for both Category A and Category B emission requirements. To fulfil the UEM requirements for AAS base station, the emissions from all the AAS connectors are power summed via a RF coupler. This is illustrated in Figure 8.1.6-1.  
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Figure 8.1.6-1: AAS UEM requirement point
From Figure 8.1.6-1, for AAS base station, the minimum requirement for operating band unwanted emission limits shall be placed at a definition point where power sum of all emissions from the AAS transceiver modules is performed.  

The unwanted emission limits that falls in the spurious domain should also remain consistent with ITU-R Recommendation SM.329 [xx].
The mandatory emission limits for regional requirements as specified in ITU-R Recommendation SM.329 [xx] should also be maintained.
8.1.6.2 Scaling of UEM requirements 
It was agreed that the total unwanted emissions of an AAS BS measured at AAS connector(s) will be the same as the test port A [TS 36.141] of a legacy BS. 
There are two types of scaling being proposed: For the purpose of conformance test (by using the scaling factor n), and for the purpose of requirement formulation (by using scaling factor N). 
Based on the AAS radio architecture, the number of AAS transceiver modules corresponds can be denoted as n, which also corresponds to the number of AAS connectors. By using scaling factor n, the UEM level at each AAS TRX can be scaled accordingly. This ensures testability of UEM level of an AAS BS. However, to ensure that the thermal noise level is not exceeded, a scaling factor N is used for requirement scaling. The value(s) of N is TBD. 
8.1.6.3 The requirements 
=== unchanged section omitted =======
==================== Text Proposal Ends ======================================

Conclusions
In this contribution, we provided the TPs for AAS UEM requirements, mainly on the principle of scaling of UEM requirements. The TPs form the basis for AAS UEM requirements formulation later on.    
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