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1. Introduction
A number of contributions on scaling of emission limits [1-4] were discussed in the last RAN4#73 meeting. In [1-3], three options were proposed, but each has Pros and Cons. Accordingly, RAN4 could not reach a consensus.
Considering above, this contribution proposes another option to define the scaling factor “N”, which has no Cons in terms of relaxation and stringency compared to the total unwanted emission of non-AAS BS.
2. Discussion
2.1. Previous discussion to define scaling factor “N”
Table 2.1-1 shows our views on three proposed options. Each option has some Cons in terms of relaxation or stringency compared to the total emission of non-AAS BS.
Table 2.1-1 Our view on three options
	Option
	Definition of “N”
	Contribution
(Source)
	Pros

(our understandings)
	Cons

(our understandings)

	1
	min (# of transmitters, Z)
	[R4-147633, R4-147992]
(Ericsson)
	
	- Relaxation when “# of transmitters” > “# of maximum capability of MIMO layer”

	2
	declared maximum capability of  MIMO layers
	[R4-147080]
(NEC)
	
	- Issues how to capture the # of MIMO layer for RAN4 spec.

- Relaxation when “# of max MIMO layer” > “# of operated MIMO layer”.

	3
	declared minimum configurable number of MIMO layers
	[R4-146996]
(SEI)
	- No relaxation compared to non-AAS BS.
	- Issues how to capture the # of MIMO layer for RAN4 spec.

- Stringent when “# of min MIMO layer” < “# of operated MIMO layer”.


2.2. Analysis for Options

2.2.1. Assumed the structures for option 2 and option 3

Option 2 and Option 3 seems to be opposite. However, we think that these two options might assume different structures of AAS BS.

Option 2 might assume that # of TRX per a MIMO layer is constant as shown in Figure 2.2.1-1 (Structure A). Thus, when operating some MIMO configurations with fewer # of MIMO layers than the maximum # of MIMO layers that the AAS can operate, the AAS may have some unused TRX(s).

On the other hand, Option 3 might assume that # of TRX per a MIMO layer is variable as shown in Figure 2.2.1-2 (Structure B). All TRX(s) may be used in any case regardless of MIMO configurations.
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 (a) 2x2 MIMO configuration




(b) 4x4 MIMO configuration 

Figure 2.2.1-1 Allocation of TRXs for different MIMO configurations assumed in Option 2 (Structure A)
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 (a) 2x2 MIMO configuration




(b) 4x4 MIMO configuration 

Figure 2.2.1-2 Allocation of TRXs for different MIMO configurations assumed in Option 3 (Structure B)
Thus, Option 2 defines “N” as “declared maximum capability of MIMO layers” as it is most stringent condition for Structure A as shown in Figure 2.2.1-1 (All TRXs are ON.) On the other hand option 3 defines “N” as “declared minimum configurable number of MIMO layers” as it is most stringent condition for Structure B as shown in Figure 2.2.1-2 (A MIMO port is consisted of the most number of TRXs.).
Considering above, requirements should be effective and applicable for any allocation of TRXs of AAS BS in general. Thus following observation can be obtained.

Observation 1: Scaling factor “N” should be defined to be effective and applicable for any allocation of TRXs of AAS BS.
2.2.2. Definition of “# of configurable MIMO layers”
This contribution temporally defines and uses the term “# of configurable MIMO layers” to clarify the meaning of this contribution.

An example of AAS BS is shown in Figure 2.2.2-1(The parameters are shown in Table 2.2.2-1). In the actual operation, it is conceivable that “maximum capability of MIMO layer” is not used for the service to ensure coverage or something. Thus, in some cases, “# of configurable MIMO layers” will be less than “maximum capability of MIMO layer”.

Observation 2: “# of configurable MIMO layers” might be less than “maximum capability of MIMO layer”.

Table 2.2.2-1 Example parameters for Figure 2.2.2-1
	
	Value

	# of transmitter
	16

	maximum capability of MIMO layer
	8

	minimum capability of MIMO layer
	2

	# of configurable MIMO layer
	4
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Figure 2.2.2-1 Three definitions for # of MIMO layers in the example case (minimum capability, maximum capability and configurable)

2.2.3. Relationship among Scaling factor “N”, # of BS transmit antenna, # of configurable MIMO layers, # of diversity branches and # of BS antenna connector used for operation for non-AAS BS
We consider non-AAS BS which has X transmit antennas in this sub clause.

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
	
	
	
	
	
	
	
	
	
	


Table 2.2.3-1 shows the 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 as an example. If BS has X transmit antenna, X can be divided “# of configurable MIMO layers” and “# of transmit diversity branches”, and we can obtain the following equation:

“# of BS antenna connectors used for operation” = “# of configurable MIMO layers” x “# of transmit diversity branches”
It is natural to apply this approach for AAS BS too.
Observation 3: “# of configurable MIMO layers” x “# of transmit diversity branches” for AAS BS is equal to “# of BS antenna connectors used for operation” for non-AAS BS.
2.2.4. Example of Cons for each options
· Option 1

If option 1 is adopted, it means the total emission of the following AAS BS would be 3dB higher than that of non-AAS BS.
	# of transmitters
	maximum capability of MIMO layer

	16
	8


Thus, for AAS BS with either structure A or structure B, it doesn’t follow with the current agreement [5] “The total unwanted emissions from a AAS BS shall be no higher than the total unwanted emissions from a non-AAS BS.”.
· Option 2

If option 2 is adopted, it means the total emission of the following AAS BS with structure B would be 3dB higher than that of non-AAS BS (non-AAS BS is basically assumed that the maximum capability of MIMO layer equals to the configurable MIMO layers).

	maximum capability of MIMO layer
	“# of configurable MIMO layers” x “# of transmit diversity branches”

	8
	4 x 1


Thus, for AAS BS with structure B, it doesn’t follow with the current agreement [5] “The total unwanted emissions from a AAS BS shall be no higher than the total unwanted emissions from a non-AAS BS.”.
· Option 3

On the following case, for AAS BS with structure A, there is 3dB stringent; it may cause more stringent requirement without any technical reason than non-AAS BS.

	minimum capability of MIMO layer
	“# of configurable MIMO layers” x “# of transmit diversity branches”

	2
	4 x 1


2.3. Proposed option
It can be seen from the clause 2.1, scaling factor “N” by Option 1~3 causes some relaxation or stringency compared to the total unwanted emission of non-AAS BS.
Observation 4: Scaling factor “N” should be defined without any relaxation or stringency compared to non-AAS BS
From observation 3 and 4, our proposal is below;
Proposal 1: Scaling factor “N” should be defined as “# of configurable MIMO layers” x “# of transmit diversity branches”.
	Option
	Definition of “N”
	Pros
	Cons

	4
	“# of configurable MIMO layers” x “# of transmit diversity branches”
	- The total unwanted emissions from a AAS BS equals to the total unwanted emissions from a non-AAS BS
	- Issues how to capture the # of MIMO layer for RAN4 spec.


For AAS BS with both structure A and structure B, the proposed option has no Cons in terms of relaxation and stringency compared to the total unwanted emission of non-AAS BS. 
In addition, in the conformance testing, it may be sufficient to test for minimum MIMO layer(Option 3) only (most stringent condition).
3. Conclusion

This contribution proposed 
Proposal 1: Scaling factor “N” should be defined as “# of configurable MIMO layers” x “# of transmit diversity branches”.
Reference

[1] R4-146996, “Scaling of emission requirements for AAS BS”, SEI, RAN4#73, November 2014
[2] R4-147080, “TP Scaling of emission limits for AAS BS”, NEC, RAN4#73, November 2014
[3] R4-147633, “Scaling factor for unwanted and spurious emissions”, Ericsson, RAN4#73, November 2014
[4] R4-147992, “Way forward on emissions scaling”, Ericsson, RAN4#73, November 2014
[5] R4-145458, “Way forward on unwanted emission requirements”, Huawei, RAN4#72, August 2014
1
3

_1483183596.vsd
TRX


TRX


TRX


TRX


TRX


MIMO port 1


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


MIMO port 2


TRX


MIMO port 1


MIMO port 2


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


MIMO port 3


MIMO port 4


unused



_1483817831.vsd
バルーン型の吹き出しです。図形を選択して入力します。必要に応じて大きさを変更します。コントロール ハンドルを移動してポインタを話者に向けます。�

負け犬�

金のなる木�

花形�

相対的な市場シェア�

�

問題児�

市場成長率�

�

�

�

�

強み�

弱み�

機会�

脅威�

�

TRX


TRX


TRX


TRX


TRX


2 layer


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


8 layer


4 layer


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


a) "minimum capability of MIMO layer"=2


b) "maximum capability of MIMO layer"=8


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


c) "# of configurable MIMO layer"=4



_1482750839.vsd
TRX


TRX


TRX


TRX


TRX


MIMO port 1


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


MIMO port 2


TRX


MIMO port 1


MIMO port 2


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


TRX


MIMO port 3


MIMO port 4



