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Introduction
The general principles on the scaling of the emission limits were agreed in [1] during the RAN4#72 in Dresden. A number of contributions on scaling of unwanted emission for AAS [2-11] were submitted and discussed during the last meeting RAN4#74. Some convergence towards the concept of scaling the unwanted emission from the current non-AAS BS requirements by the number of “transceivers groups” in the AAS BS has emerged. This was captured as one of two options on scaling methodology in the Way forwards on UEM in [1].

In this contribution we respond to the way forward in [14] and submit a revised version of NEC’s proposal in [6] taking into account the discussion and views which took place during the last meeting and captured in [14]. 

Discussion
The unwanted emission limits for AAS BS has been discussed in RAN4 for some time with the first Way forward [1] on the subject agreed during the Dresden meeting last year. All the discussions has been on identifying a method for adoption and transforming the unwanted emission requirements from the current non-AAS BS specifications in x.104 series into the AAS BS specifications requirements. 

 For AAS BS, the transceivers can be grouped for configuring various applications such as cell splitting, multicarrier transmission, UE specific beam-forming etc. In order to keep the specification simple, we refer to the UEM requirements to be considered per transceiver group per cell. This will allow direct transformation of the requirements in non-AAS BS to the AAS-BS requirements. For implementation which assumes multicarrier transmission over a common transceiver group, this is then considered as a single group from the view point of unwanted emission requirements. Otherwise, each transceiver group conveying separate carrier will be subjected to the same unwanted emission limits per transceiver group as specified per the transmit antenna connector in non-AAS BS.
During the last RAN4 meeting in Athens, a number of contributions in [2], [3], [6], [7] and [8] proposed adopting the UEM requirements in non-AAS BS for the AAS BS based on some sort of transceivers grouping.

Contribution [7] from NTT DOCOMO gives a good illustration of the relation between the number of transmit antennas in a non-AAS BS, the MIMO layers, and transmit diversity branches capabilities. During the discussion in RAN4 in Athens, it was clarified that these correspond to per carrier per cell. This means the number of transmit antenna represents the number to be used for the operation of one cell and one carrier. The various ways in which the signals mapped to Antenna Ports such as MIMO layer(s) and transmit diversity are illustrated in the table provided in [7] and copied below.
Table 2.2.3-1 Relationship among # of BS transmit antenna, # of configurable MIMO layers, # of diversity branches and # of BS antenna connector used for operation for non-AAS BS (example case)

	No.
	
	Conceivable value
	Example

	1
	# of BS transmit antennas
	X
	8

	2
	# of configurable MIMO layers
	1 ~ X
	1
	2
	4
	8

	3
	# of transmit diversity branches
	1 ~ X
	1
	2
	4
	8
	1
	2
	4
	1
	2
	1

	4
	# of BS antenna connectors used for operation

(= No.2 x No.3)
	1 ~ X
	1
	2
	4
	8
	2
	4
	8
	4
	8
	8

	5
	Comparable value of scaling factor “N”
(= No.4)
	1 ~ X
	
	
	
	
	
	
	
	
	
	


It is worth noting that the scaling factor “N” illustrated in the table above in row number 5 is equal to the number of transmitter antenna connectors in row number 4. The scaling by N is proposed because it is presumed that the number of transceivers group configured for operation in the AAS BS has the same number of transmitter antenna connectors used for operation in the non-AAS BS with the same MIMO and transmit diversity capabilities.
The way forward on UEM in [14] proposes two options for scaling the UEM from the non-AAS BS specifications.

Option 1 uses a concept of transceiver group(s) which are declared based on an AAS capability or set of AAS capabilities. The number of transceiver groups is then used in the scaling formula for transforming the UEM limits specified in the non-AAS BS specification for adoption as the UEM limits in the AAS BS requirements. 

Option 2 proposes adopting a scaling factor N which is set equal to min (# of transmitters, Z).
Option 1 supports the concept of transceiver grouping. As illustrated in [7] and [8] and further described above, the relation between Antenna Ports and Transmitter Antenna connector in non-AAS BS is very well established. In the same way, the relation between Antenna Ports in the AAS BS and transceiver groups are also established. This leads to direct mapping of the current unwanted emission limits requirements specified in x.104 per connector to be directly adopted for the AAS BS requirement applicable per transceiver group. 
On the other hand option 2 will result in the unwanted emission limit requirements for the AAS BS matching to that of the non-AAS BS to have different UEM requirements either tighter or more relaxed. This may result in violating current regulatory requirements as explained in [15]. 

Therefore, NEC is in favour of adopting the concept of transceivers grouping in Option 1. Here is the first proposal.

Proposal 1: Unwanted Emission limits requirements for AAS BS shall be based on the concept of transceiver groups which are identified for conveying signals corresponding to Antenna Ports used for MIMO layers, cell splitting, transmit diversity and multicarrier transmissions.
However, we do not support the “suggested procedure” for option 1, which has not been agreed, in the Way forward. The suggested procedure provides the way to identify the values or numbers of Antenna Ports. However, we do not think it is required. This is because we think per antenna connector requirement in non-AAS BS should be directly applied to AAS BS if we adopt per transceiver group requirements. Since in non-AAS BS only one Antenna Port is conveyed per transmit antenna connector except for the case where multicarrier is transmitted, we therefore assume the same for each transceiver group. That is, only one Antenna Port is conveyed per transceiver group. It should be noted that the case of more than one Antenna Ports is conveyed over a single transmit antenna connector, the orthogonally between the Antenna Ports is maintained by multicarrier transmission. The number of antenna ports is only needed for conformance testing where scaling maybe required depending on the agreed conformance testing. 
In [6] it was proposed that the requirements should be applied per transceiver group. This is the simplest and most straight forward transformation of the requirements per antenna connector in x.104 to the requirements per transceiver group for the AAS BS.
It is worth noting that an AAS BS maybe capable of supporting various applications with varying configurations ranging from a simple application in which all transceivers are configured as a single group which is used to generate a single beam for the transmission of a single Antenna Port to a more complex combined applications resulting in each transceiver unit be considered as a separate group (i.e. number of groups equal to number of transceiver elements). The difference in these two extreme configurations is that the emission limits for the former are set based on a group consisting of all transceiver units while for the latter; the emission limits are set per transceiver unit which is also equivalent to a group. In all cases, the unwanted emission limits per transceiver group is set to apply for all transmit power levels including when the transceivers groups are operating at their maximum transmission power which the AAS BS is allowed. For Wide Area AAS BS, the maximum transmission power shall be the declared PRAT per transceiver group while for other AAS BS classes the maximum transmission power is set within the specified range per transceiver group.

Proposal 2: UEM requirements specified per antenna connector for non-AAS BS in x.104 shall be applied per transceiver group for AAS BS. The transceiver groups in AAS BS are identified for conveying signals corresponding to Antenna Ports used for MIMO layers, cell splitting, transmit diversity and multicarrier transmissions. 
Conclusion

In this contribution we propose the adoption of transceiver grouping concept stated as option 1 in [14].

We also propose that the unwanted emission requirement is applied per transceiver group in the AAS BS. 
The following proposals are presented for approval.

Proposal 1: Unwanted Emission limits requirements for AAS BS shall be based on transceiver groups which are identified for conveying signals corresponding to Antenna Ports used for MIMO layers, cell splitting, transmit diversity and multicarrier transmissions.

Proposal 2: UEM requirements specified per antenna connector for non-AAS BS in x.104 shall be applied per transceiver group for AAS BS. The transceiver groups in AAS BS are identified for conveying signals corresponding to Antenna Ports used for MIMO layers, cell splitting, transmit diversity and multicarrier transmissions. 
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