3GPP TSG-RAN WG4 Meeting #78-BIS                                        R4-162058
San Jose del Cabo, Mexico, 11 – 15 April, 2016
Source:

Ericsson 
Title:
Alignment of AAS BS output power & Emission requirements
Agenda item:

5.8.1
Document for:
Discussion
1 Introduction
This contribution points out the dissimilarity in the principle followed to define the AAS BS output power requirements & emission requirements and discusses the need to align these requirements. We provide two alternatives to align these requirements and summarize the changes needed as part of these alternatives.

2 Background
The general principle used to define the conducted power and the UEM requirement limits entails that the levels defined for the AAS BS are the existing non AAS limits scaled using certain scaling factor that accounts for the number of transceivers (with a ceiling of 8).

However, the emission requirements are specified on a per cell basis and TAB connector cell groups are introduced to account for the number of transceivers transmitting in one specific cell. The emission requirements are then defined in [1] as:
The spurious emission requirements for an MSR AAS BS are that for each TAB connector TX min cell group and each applicable basic limit as specified in 3GPP TS 37.104 [9], the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

NOTE:
Conformance to the AAS spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:

1)
The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the AAS limit as defined in this subclause for the respective frequency span. 

Or

2)
The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.

where NTXU,countedpercell is calculated as: NTXU,countedpercell = NTXU,counted/Ncells

The above method is used for both TX & RX emission requirements including the unwanted emission requirement (UEM) and the RX spurious emission requirements. In both these cases, the requirements are defined on the TAB connector cell group level, and the manufacturers are required to meet the emission limits per TAB TX or RX connector cell group.

In contrast, the BS output power limits are defined on the whole AAS BS and are not related to TX TAB connector cell groups. This is reflected in the following text from the AAS TR in [2]:

Requirements are placed on both PRated,c,sys , and PRated,c,TABC  as specified in Table 8.1.4-1.
Table 8.1.4-1: AAS Base Station rated output power

	AAS BS class
	 PRated,c,sys
	PRated,c,TABC

	Wide Area BS
	(note 1)
	(note 1)

	Medium Range BS
	≤  38 dBm +10log(NTXU) (note 2)
	≤38dBm

	Local Area BS
	≤  24 dBm +10log(NTXU) (note 2)
	≤24dBm

	NOTE 1: There is no upper limit for the PRated,c,sys or PRated,c,TABC of the Wide Area Base Station.

 NOTE 2: NTXU is the same value used in sub-cluase 8.1.6 Unwanted emissions


The output power requirement is set on the accuracy of the declared output power for each TAB connector at the transceiver boundary.

In normal conditions, the AAS base station maximum carrier output power per TAB connector shall remain within +2 dB and -2 dB of the rated carrier output power declared by the manufacturer.

In extreme conditions, the AAS base station maximum carrier output power per TAB connector shall remain within +2.5 dB and -2.5 dB of the rated carrier output power declared by the manufacturer.

3 Discussion

As noted in the previous section, there is dissimilarity in the principle followed for defining the AAS BS output power limits and the unwanted emission requirements. Since both of these types of limit relate to a power level (the difference being wanted power and unwanted power), for consistency it would be preferable for these requirements to follow the same principle. This means that there are two alternatives:

1. Alternative 1: Align the BS output power requirements to the principle followed for defining the emission requirements [3][4].

2. Alternative 2: Align the emission requirements to the principle followed for defining the BS output power requirements [5][6].

Alternative 1 means that for the AAS BS output power sub-clause, we count the number of active transmitters per cell when specifying limits for the rated carrier output power for various BS classes. This further means that the number of active transmitters per cell (NTXU,countedpercell) should be counted when specifying limits for the rated carrier output power and the limit stated to apply to TAB connector TX cell groups. These updates are provided for the AAS TR and the TS in [3] and [4]
Alternative 2 means that the emission requirements, i.e. the TX unwanted emissions (UEM) and RX spurious emission requirements, are updated and aligned with the BS output power requirement principles. The emission requirements are currently defined to specify a limit on a TAB connector cell group on a per cell basis. Alignment with BS output power sub-clause would mean that the requirements are defined such that they are not related to the TAB connector cell groups. These updates are provided for the AAS TR and the TS in [3] and [4]

It is worthwhile to note that following alternative 2 reduces the complexity of the specification and simplifies the specification of the requirements. While the existing method of defining the requirements w.r.t TAB connector cell groups is a good way to ensure that the requirements are related to cells, it is somewhat complicated and makes the specification rather confusing because of the complexities added with the TAB connector cell group definition. Following alternative 2 may be a simpler approach that would still provide a robust emissions requirement whilst making the specification less complex.

4 Conclusion

This contribution provided two alternatives to align the AAS BS output power & emission requirements. 

Alternative 1 means that we align the BS output power limits to the principle followed for defining the emission requirements and count the number of active transmitters per cell when specifying limits for the rated carrier output power for various BS classes.
Alternative 2 means that the emission requirements are updated and aligned with the BS output power requirement principles. This means that the requirements are defined such that they are no longer related to the TAB connector cell groups. 
It was noted that while the existing method of defining the requirements w.r.t TAB connector cell groups is a good way to ensure that the requirements are related to cells, it is somewhat complicated and makes the specification rather confusing because of the complexities added with the TAB connector cell group definition. 
Following alternative 2 may be a simpler approach that would still provide a robust emissions requirement whilst making the specification less complex.
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