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Introduction
[bookmark: OLE_LINK207][bookmark: OLE_LINK208][bookmark: OLE_LINK3][bookmark: OLE_LINK4]In RAN4#84 meeting, A WF on unwanted spatial emission for NR BS was approved in R4-1709080 [1]. Unwanted spatial emission declaration should be included in the scope of RAN4 specifications for 5G NR BS in Rel-15. In NR ad-hoc #3 meeting, TP to TR 38.xxx definition of spatial emissions declarations was approved in R4-1710074 [2].
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]The declaration of spatial emission should be capture in TS 38.141 and TR. This contribution provides text proposals on transmitter spatial emission for TS 38.141.
Discussion
According to the WF [1], the following agreements were approved for unwanted spatial emission.
· Unwanted spatial emission declaration should be included in the scope of RAN4 specifications for 5G NR BS in Rel-15 
· Declaration for unwanted spatial emission is shown in slide 4
· [bookmark: OLE_LINK203][bookmark: OLE_LINK204]Unwanted spatial emission declaration should be captured in TS 38.141 and TR 38.xxx(General aspects for RF, RRM and demodulation for NR), which is shown in slide 5
WF on How to capture the declaration of unwanted spatial emission
· The declaration of unwanted spatial emission should be capture in TS 38.141 as a optional declaration 
· The declaration of unwanted spatial emission also should be capture in TR 38.xxx(General aspects for RF, RRM and demodulation for NR) 

According to [2], the definition of spatial emissions declarations has been agreed and captured in the TR.

Table 6.6.5.2-1: Optional Manufacturer declarations
	Declaration identifier
	Declaration
	Description

	DE.1
	Out of cell directions set 

	The set of directions which are outside the intended directions of radiation or outside the wanted cell. Declared per operating band.

	DE.2
	Out of cell power level 

	Declared in band average power inside each of the out of cell directions set(s) (DE.1) declared for each of the 5 conformance directions (D9.x)

	DE.3
	In cell power level 

	Declared in band average power outside the out of cell directions set(s) (DE.1) declared for each of the 5 conformance directions (D9.x)

	DE.4
	Average out of cell power level 

	Declared in band average power inside each of the out of cell directions set(s) (DE.1) averaged over the 5 conformance directions (D9.x).


	DE.5
	Average in cell power level 

	Declared in band average power inside each of the out of cell directions set(s) (DE.1) averaged over the 5 conformance directions (D9.x)


NOTE1: The declaration of unwanted spatial emission may in many circumstances not directly relate to system performance on its own. This is because it is often not possible to differentiate wanted and unwanted radiation, and furthermore because the benefits of optimizing beamforming performance may outweigh the impacts of “unwanted” radiation, leading to systems with apparently higher unwanted radiation also providing superior throughput performance. System performance should additionally be characterized taking all factors into account.
NOTE2: The Average out of cell power level reflects the impact of out of cell radiation on other cells more accurately than the out of cell power level for individual test beams.

Based on the way forward and TP, we propose the text proposal for TS 38.141-2: NR Base Station (BS) conformance testing Part 2: Radiated conformance testing.
Conclusion
It is proposed the attached text proposal approved for TS 38.141-2: NR Base Station (BS) conformance testing Part 2: Radiated conformance testing.
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Text proposal for TS 38.141 part 2
<Start of TP>
4 General radiated test conditions and declarations
[bookmark: _Toc440014536][bookmark: _Toc481685280][bookmark: _Toc490148223]4.6	Manufacturer’s declarations of regional and optional requirements
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]4.6.1 Manufacturer’s declarations OTA requirements
<Text to be added>
4.6.2 Optional Manufacturer declarations
4.6.2.1Transmitter spatial emissions
4.6.2.1.1 Declaration definition
The spatial emissions requirement can be separated into 2 ranges of directions, those in the intended set of directions (in cell) and those in the unwanted set of directions (out of cell). The unwanted emissions unwanted directions are therefore defined as follows:
Out of cell direction set – The set of directions which are outside the intended directions of radiation or outside the wanted cell. Declared per operating band.
As it is not possible to predict the spatial pattern of the emissions when the AAS is operational (as it depends on the channel, the UE’ location and allocation etc) the declaration only applies to the AAS when it is transmitting the conformance test directions where the beam pattern is defined.
The directions sets of transmitter directional requirements are defined by the OTA coverage range and the OTA peak directions set(s). The EIRR accuracy requirement uses a set of conformance directions based on the OTA peak directions set(s) as shown in Figure 4.6.2.1.1-1.
[image: ]
Figure 4.6.2.1.1-1: Diagram showing an example of requirement declaration
The OTA peak directions set is a subset of the OTA coverage range. So clearly the out of cell directions set must be outside the OTA coverage range and the OTA peak directions set. An example is given in Figure 4.6.2.1.1-2
[image: ]
Figure 4.6.2.1.1-2: Example of out of cell directions set and declared beam at a single extreme steering direction.
Having described the spatial aspects of the declaration the power levels of the power in the wanted direction (i.e. not in the out of cell direction set) and the power in the unwanted direction set need to be declared.
There are 5 conformance directions out of cell power level is the average power over these 5 conformance directions. For each of the conformance directions the power level is the average power in the specified out of cell directions set.
The out of cell power level and in cell power levels are declared for each of the 5 conformance directions. In addition, the average in cell power level and out of cell power level averaged over all 5 directions is declared. The reason that the average is declared is that the average more accurately reflects the impact of out of cell radiation to other cells.
The in cell power level is the average power outside the out of cell directions set (i.e. in the intended direction) averaged over the 5 conformance directions.
So the optimal declarations are:
Table 4.6.2.1.1-1: Optional Manufacturer declarations for Transmitter spatial emissions
	Declaration identifier
	Declaration
	Description

	DE.1
	Out of cell directions set 

	The set of directions which are outside the intended directions of radiation or outside the wanted cell. Declared per operating band.

	DE.2
	Out of cell power level 

	Declared in band average power inside each of the out of cell directions set(s) (DE.1) declared for each of the 5 conformance directions (D9.x)

	DE.3
	In cell power level 

	Declared in band average power outside the out of cell directions set(s) (DE.1) declared for each of the 5 conformance directions (D9.x)

	DE.4
	Average out of cell power level 

	Declared in band average power inside each of the out of cell directions set(s) (DE.1) averaged over the 5 conformance directions (D9.x).


	DE.5
	Average in cell power level 

	Declared in band average power inside each of the out of cell directions set(s) (DE.1) averaged over the 5 conformance directions (D9.x)



NOTE1: The declaration of unwanted spatial emission may in many circumstances not directly relate to system performance on its own. This is because it is often not possible to differentiate wanted and unwanted radiation, and furthermore because the benefits of optimizing beamforming performance may outweigh the impacts of “unwanted” radiation, leading to systems with apparently higher unwanted radiation also providing superior throughput performance. System performance should additionally be characterized taking all factors into account.
NOTE2: The Average out of cell power level reflects the impact of out of cell radiation on other cells more accurately than the out of cell power level for individual test beams.
4.6.2.1.2 Measurement description
Definition and applicability
<Text to be added>
Minimum Requirement
None
Test purpose
<Text to be added>
Method of test
<Text to be added>
Initial conditions	
<Text to be added>
Procedure
<Text to be added>
Test Requirement
<Text to be added>
<End of TP>
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