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1 Introduction
The concept of scaling the UEM requirements for the AAS to achieve some level of equivalence with non-AAS systems has been discussed for a long time. 

In the last meeting (RAN4#76) the issue was discussed at length and a WF [1] was approved with an alternative hardware centric  method of determining the scaling factor.

In [3], we discussed two to implement the scaling based on the number of active transmitter units.
Up until now there is no TR text dealing with UEM, there have been a number of agreements made [4] in which also relate to the UEM requirement that have not yet been captured in the TR. Now that the scaling has been solved the TR text can finally be drafted.

This TP summarised that discussion and makes the necessary changes to the TR to implement the UEM scaling.

The term to refer to the point at which the conducted requirements apply is still open – however at this point we should be using a consistent name, in this contribution ABA connector (for Array Boundary Connector) [2]is used in square brackets. If an alternative name is agreed then all occurrences can be changed accordingly.

2 Summary
The options in the WF [1] have been discussed in [3], the most important of which to the completion of the WI is item 1.
We believe that the compromise solution suggested

min(# active transmitter units, 8) for E-UTRA and MSR and min(# active transmitter units 4) for UTRA

Offers a robust solution to the problem of scaling which satisfies the needs of regulation requirements, prevents excessive emissions from the AAS system and is implementable within the bounds of the RAN4 specification (i.e. no need for RAN1 terms and definitions).

We have investigated implementations where signals from transmitter units are either summed or split and offered clarifications to definitions which will ensure correct enumeration of the number of transmitter units in both cases.
The RDN definition should be clarified as follows:

Radio Distribution Network: a passive network which distributes radio signals generated by the active transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the active transceiver unit array. For the transmitter, the number of transmission outputs from the RDN must be greater than or equal to the number of transmission inputs for a single frequency.
NOTE: 
In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping. 

The number of active transmitter units should be defined:

The number of active transmitter units is the number of transmitter units which are ON, and have the ability to send parallel and distinct data streams to the [ABA connectors] at the transceiver array boundary per geographical cell.

And the system architecture should be clarified so that the number of transceiver units and number of [ABA connectors] is not the same.
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3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

<Unchanged definitions omitted>

Radio Distribution Network: a passive network which distributes radio signals generated by the active transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the active transceiver unit array. For the transmitter, the number of transmission outputs from the RDN must be greater than or equal to the number of transmission inputs for a single frequency.
NOTE: 
In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping. 

<Unchanged text omitted>

8.1.6
Unwanted Emissions

In non AAS BS complying to in [6], [9], [7], and [8] the unwanted emissions are specified applying to each transmitter antenna connector . The AAS BS has a transceiver unit array consisting of many transceiver units which are equivalent to a single or a number of non-AAS transmitter antenna connectors. As there is no upper limit on the number of  transceiver units and associated [ABA connectors] the AAS system has it is important that the total unwanted emissions are limited to an amount equivalent to today’s non-AAS systems.

The total unwanted emissions from the AAS BS shall be no higher than the unwanted emissions from the non-AAS BS. 

Unwanted and spurious emissions are specified with a corresponding measurement bandwidth in the core specifications.

The minimum requirement shall be in the form of a power sum of the unwanted emissions of all [ABA connectors] the transceiver array boundary.

The requirement may be stated as either:
1. The unwanted emissions power at each [ABA connector] is less than or equal to the AAS BS minimum requirement (as defined in §8.1.6.1 and §8.1.6.2) scaled by -10log10(n), where n is the number of [ABA connectors].

or
2. The sum of the emissions power measured on each [ABA connector] is less than or equal to the minimum requirement (as defined in §8.1.6.1 and §8.1.6.2).

As the total emissions requirements for the AAS are expressed for the system as a whole, rather than per antenna connector,  the requirements from [6], [9], [7], and [8] are scaled by N, where 


N = min(# active transmitters, 8) for E-UTRA and MSR and min(# active transmitters, 4) for UTRA

The number of active transmitter units is defined as:

The number of active transmitter units is the number of transmitter units which are ON, and have the ability to send parallel and distinct data streams to the [ABA connectors] at the transceiver array boundary per geographical cell.

If the AAS BS is capable of providing multiple geographical cells then N is also scaled by the minimum number of geographical cells the AAS BS is declared as capable of. The details of this scaling are FFS.
8.1.6.1
Operating Band Unwanted Emissions

Operating Band Unwanted Emissions are defined in [6], [9], [7], and [8] as unwanted emissions at frequencies from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 

The requirements are listed in [6], [9], [7], and [8] as a minimum requirement in defined measurement BW. For AA BS the same values are used scaled by N. 
For example Table 6.6.3.11-1 from [7] would be modified as follows:
Table 8.1.6.1-1: AAS BS, Wide Area BS operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2,3)
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11 dBm + 10*log10(N)
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-13 dBm+ 10*log10(N)
	100 kHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -13dBm/100kHz.

NOTE 2:
For BS supporting multi-band operation with inter RF bandwidth gap < 20MHz the minimum requirement within the inter RF bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the inter RF bandwidth gap.
NOTE 3:
N = min(# active transmitters, 8) for E-UTRA and MSR and min(# active transmitters, 4) for UTRA



8.1.6.2
Spurious Emissions

Spurious Emissions are defined in [6], [7], and [8] as emissions at frequencies between 9 kHz and 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. For the AAS BS, the requirement applies to each transmitter antenna connector individually.

The requirements are listed in [6], [9], [7], and [8] as maximum levels in defined measurement BW. For AA BS the same values are used scaled by N. 
For example Table 6.6.4.1.1.1-1 from [7] would be modified as follows:
Table 8.1.6.2-1 : AAS BS Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm + 10*log10(N)
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 2, Note 3, Note 4

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1 

NOTE 3: 
Applies only for Bands 22, 42 and 43.
NOTE 4:
N = min(# active transmitters, 8) for E-UTRA and MSR and min(# active transmitters, 4) for UTRA 


--------------End of text proposal-------------


























































