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1. Introduction

At last RAN4 meeting in Sophia Antipolis (RAN4#76bis), draft specification text for section 7 to be included in TS 37.105 was approved in [1]. 
The agreed draft text for conducted receiver requirement didn’t capture scaling of receiver spurious emission. At RAN4#76bis a contribution with a concept of scaling the spurious emission was agreed in [2] as a text proposal for TR 37.842. 

This contribution presents a text proposal with additions for section 7.1 and 7.6 in TS 37.105 to implement emission scaling for receiver emission.
2. Discussion

After last meeting the TR 37.842 section 8.2.6 gives the following background information about receiver spurious emission:

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the receiver TAB connector. The requirements apply to all receiver/transceiver units with separate RX and TX TAB connectors. In this case for FDD AAS BS the test shall be performed when all transmitter and receiver units are on, with the transmit TAB connectors terminated. 

For TDD AAS BS TAB connectors common to RXU and TXU the requirement applies during the Transmitter OFF period. For FDD AAS BS TAB connectors common to RXU and TXU the transmitter spurious emission limits as specified in TR 37.842, subclause 8.1.6 are valid.

The manufacturer shall also declare TAB connector RX cell groups. A TAB connector RX cell group is a group of TAB RX connectors that are responsible for receiving a cell when the AAS BS setting corresponding to the minimum number of cells is active. All TAB connectors for a band shall belong to a TAB connector RX cell groups. The mapping of TAB connectors to cells is implementation dependent and is subject to manufacturer declaration.
The total receiver spurious emissions limits for the AAS BS shall be specified such that the power sum of emissions from all receive TAB connectors, in a particular band to correspond to the receiver spurious emissions limits in TS 25.104, TS 25.105, TS 36.104, and TS 37.104, multiplied by NRXU. 

The manufacturer shall declare the minimum supported number of cells (i.e. geographical areas). The minimum number of supported cells (Ncells) relates to the AAS BS setting with the minimum amount of cell splitting.  
NRXU is given by:

· min(Number of active receiver units, 8* Ncells) for single RAT E-UTRA AAS BS and MSR AAS BS (excluding UTRA only MSR AAS BS).
· min(Number of active receiver units, 4* Ncells) for single RAT UTRA AAS BS and MSR single RAT UTRA AAS BS.
The number of active receiver units is defined as the number of entities in the transceiver unit array that are able to perform independent analogue and digital RF processing (independent of other active receivers)  on incoming signals at the TAB connector.
The emission limit for each TAB connector RX cell group is equal to the emission limits of an AAS BS specified above divided by Ncells. The requirements are to meet the emission limits per TAB connector RX cell group.
It shall be captured in the core specification that the compliance to the requirement can be shown as either:

1.
The unwanted emissions power at each RX TAB connector shall be less than or equal to the emissions limit as defined above scaled by -10log10(n), where n is the number of RX TAB connectors in the TAB connector RX  cell group with the operating band.

Or
2.
The sum of the emissions power measured on each RX TAB connector in the TAB connector cell RX group with the operating band shall be less than or equal to the emissions limit as defined  above.

3. Conclusion

This contribution presents a text proposal for implementing agreed concept on how to scale conducted receiver emission for AAS BS. Also additions to section 7.1 are including in the attached text proposal. The text proposal will finish the work related to section 7.
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[Text proposal 1]
7.1
General

<Text to be added> 
Unless otherwise stated, the receiver characteristics are specified at the AAS BS TAB connector with full complement of transceivers for the configuration in normal operating condition. For FDD operation the requirements in clause 7 shall be met with the transmitter unit(s) on.
NOTE 1:
In normal operating condition the BS in FDD operation is configured to transmit and receive at the same time.
NOTE 2:
In normal operating condition the BS in TDD operation is configured to TX OFF power during receive period.
[The end of text proposal 1]
 [Text proposal 2]
7.6
Receiver spurious emissions

7.6.1
General

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the TAB connector. The requirements apply to all AAS BS with separate RX and TX TAB connectors. In this case for FDD AAS BS the test shall be performed when both TX and RX are on, with the TX TAB connector terminated. 

For TDD AAS BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission limits as specified in subclause [6.6.6] are valid.

For BS supporting multi-band operation where multiple bands are mapped on separate TAB connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each TAB connector.
The BS manufacturer shall declare TAB connector RX cell groups. A TAB connector RX cell group is a group of receiver TAB connectors that are responsible for receiving a cell when the AAS BS setting corresponding to the minimum number of cells is active. All receiver TAB connectors for a band shall map to a TAB connector RX cell group. The mapping of TAB connectors to cells is implementation dependent and is subject to manufacturer declaration.  
The BS manufacturer declares the minimum supported number of cells. The minimum number of supported cells (Ncells) relates to the AAS BS setting with minimum amount of cell splitting.

NRXU is given by:

· min(number of active receiver units, 8*Ncells) for single RAT E-UTRA AAS BS and MSR AAS BS (excluding UTRA only MSR AAS BS).

· min(number of active receiver units, 4*Ncells) for single RAT UTRA AAS BS and MSR UTRA AAS BS.
The number of active receiver units is defined as the number of entities in the transceiver unit array that are able to perform independent analogue and digital RF processing (independent of other active receivers) on incoming signals at the TAB connector.

The total receiver spurious emission limits for the AAS BS shall be specified such that the power sum of emissions from all receive TAB connectors, in a particular band to correspond to the receiver spurious emission limits referred to in subclause 7.6.2, subclause 7.6.3 and subclause 7.6.4, multiplied by NRXU.
The emission limit for each TAB connector RX cell group is equal to the limit of an AAS BS specified above divided by Ncells. The requirements are to meet the emission limits per TAB connector RX cell group.

7.6.2
Minimum requirement for MSR operation

7.6.2.1
General minimum requirement

The basic MSR RX spurious emission limits are provided in Table 7.6.2.1-1:
Table 7.6.2.1-1: General spurious emissions requirement

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz may be excluded from the requirement. For TAB connectors capable of multi-band operation, the exclusion applies for all supported operating bands for those connectors. For TAB connectors capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each TAB connector.


The RX spurious emissions requirements for an MSR AAS BS are that for each applicable basic limit specified in Table 7.6.2.1-1 for each TAB connector RX cell group the power sum of emissions at the TAB connectors of the TAB connector RX cell group shall not exceed an AAS limit specified as the basic limits + 10log(NRXU/ Ncells).
In addition to the requirements in Table 7.6.2.1-1, the power of any spurious emission shall not exceed the Additional spurious emissions requirements in subclause [6.6.1.3] and in case of FDD BS (for BC1 and BC2) emission shall not exceed the levels specified for Protection of the BS receivers of own or different BS in subclause [6.6.1.2]. In addition, the requirements for co-location with other base stations specified in subclause [6.6.1.4] may also be applied. When the requirements of [6.6.1.2], [6.6.1.3] and [6.6.1.4] are applied to the RX TAB connectors in this context, Femission shall be equal to NRXU/ Ncells.
NOTE: Conformance to the AAS BS RX spurious emissions requirement can be demonstrated by meeting one or both 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 RX cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

2. The spectrum emission mask power at each TAB connector shall be less than or equal to the AAS limit as defined above for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector RX cell group.

7.6.3
Minimum requirement for single RAT UTRA operation





The basic single RAT UTRA FDD wide area, medium range and local area RX spurious emissions limits are the same as those specified in TS 25.104 [6], subsection 7.7.1.
The basic single RAT UTRA TDD wide area and local area RX spurious emissions limits are the same as those specified in TS 25.105 [7], subsection 7.7.1.2.
The RX spurious emissions requirements for a single RAT UTRA AAS BS are that for each applicable basic limit specified in TS 25.104 [6] or 25.105[7] for each TAB connector RX cell group the power sum of emissions at the TAB connectors of the TAB connector RX cell group shall not exceed an AAS limit specified as the basic limits + 10log(NRXU/ Ncells).
NOTE: Conformance to the AAS BS RX spurious emissions requirement can be demonstrated by meeting one or both 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 RX cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

2. The spectrum emission mask power at each TAB connector shall be less than or equal to the AAS limit as defined above for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector RX cell group.

7.6.4
Minimum requirement for single RAT E-UTRA operation




The basic single RAT E-UTRA wide area, medium range and local area RX spurious emissions limits are the same as those specified in TS 36.104 [8], subsection 7.7.1.
The RX spurious emissions requirements for asingle RAT E-UTRA AAS BS are that for each applicable basic limit specified in TS 36.104 [8] for each TAB connector RX cell group the power sum of emissions at the TAB connectors of the TAB connector RX cell group shall not exceed an AAS limit specified as the basic limits + 10log(NRXU/ Ncells).
NOTE: Conformance to the AAS BS RX spurious emissions requirement can be demonstrated by meeting one or both 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 RX cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

2. The spectrum emission mask power at each TAB connector shall be less than or equal to the AAS limit as defined above for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector RX cell group.

[The end of text proposal 2]
