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1. Introduction
In the last RAN4 meeting, the following Rel 14 AAS tasks were prioritized for RAN4#79[1].

· For in band requirements

· Means for defining the power level of wanted/interfering signals for the RX requirements

· Blocking and IMD, OTA spatial requirements.

· EVM

· In band unwanted emissions

· For out of band 

· Further study on test methods for wide frequency range.

This contribution will give our views on the open issue for in-band unwanted emissions.

2. Discussion 
The massive MIMO or FD-MIMO technology will be sued for 5G system, which needs large number of transmitters (/receivers) and large number of antenna radiating element. The mutual coupling between antenna radiating elements will be impact on wanted signal and unwanted signal. The R13 AAS specification had defined radiated transmit power using FOM EIRP for wanted signal. For in band unwanted emission, OTA measurements are important to reflect the antenna cross-talk impact or mutual coupling [1].  So a key task during the R14 work item is to develop OTA unwanted emissions requirements. As pointed out by [4], the key questions for OTA unwanted emission requirement is to determine an appropriate metric (EIRP vs TRP).  TRP appears to be a more appropriate mean to capture unwanted emissions and the impact of emissions for an active array [5].  Here, we give our consideration about radiated unwanted emission from the perspective of the relationship between the wanted signal and unwanted emission signal.
In [3], it was pointed out that the unwanted signal between the transmitters includes the correlated distortion signal , uncorrelated distortions signal and uncorrelated thermal noise in the transmitter chain.  From figure 1 [3], the radiation pattern of correlated unwanted emission signal is different from uncorrelated unwanted emission signal, where the correlated unwanted emissions have directional beamforming gain and can produce the directional unwanted emission interference.  For this kind of unwanted emissions EIRP is more applicable. Further we think that EIRP is also applicable for uncorrelated emission. 
Observation: The chosen metric should be applicable for all kinds unwanted emissions.
· EIRP may be a more appropriate metric than TRP as TRP is only applicable for uncorrelated unwanted emissions.
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Figure 1, Spatial characteristic of transmitter signal [3]
In the R13 AAS specification, for wanted signal, the Base station output power is defined as follows:
The rated carrier output power of the AAS BS shall be as specified in table 6.2.2.1-1[2].
Table 6.2.2.1-1: AAS Base Station rated output power limits for BS classes

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

	Wide Area BS
	(Note)
	(Note)

	Medium Range BS
	≤ 38 dBm +10log(NTXU,counted)
	≤ 38dBm

	Local Area BS
	≤ 24 dBm +10log(NTXU,counted)
	≤ 24dBm

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


In the R13 AAS specification, for single RAT E-UTRA operating band unwanted signal, the single RAT E-UTRA operating band unwanted emission is defined as follows:
The single RAT E-UTRA operating band unwanted emission basic limits are the same as those specified in 3GPP TS 36.104 [8], subclauses 6.6.3.1, 6.6.3.2 and 6.6.3.3.

The operating band unwanted emission requirements for an E-UTRA single RAT AAS BS are that for each TAB connector TX min cell group and each applicable basic limit as specified in 3GPP TS 36.104 [8], the power sum of the 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). Where the NTXU,countedpercell 
is defined as the number of active transmitter units  that are taken into account for emissions scaling per cell, as calculated in subclause 6.6. The number is defined in subclause 6.1 in TS 37.105.
From the above definition on conductive requirement in current AAS specification, the unwanted emission and Base station output power is usually closely related by a formula. Especially the UEM for lower power BS is usually specified as a function of the output power. In this sense, the UEM should have the same type of metric as the output power. For radiated unwanted emission, we think the same logic should also apply and the metric used for radiated UEM should also be aligned with the radiated output power.

 In current AAS specification, EIRP is defined as the metric for radiated transmit power, so EIRP should also be chosen as the metric for radiated output power. If TRP is chosen as metric for unwanted emission, the TRP requirement for output power should also be specified additionally. 

Based on above discussion, we propose,
Proposal 1: The metric for radiated unwanted emissions and the radiated output power should be consistent, 
· 1a: EIRP is an appropriate metric for UEM as it is applicable for both correlated  emissions and uncorrelated emissions.
· 1b:If TRP is chosen as metric for radiated unwanted emissions, TRP requirement for radiated output power should also be specified additionally. 

3. Conclusion
This contribution discussed the metric for radiated unwanted emissions, Based on the discussions, we have the following observation and proposal.
Observation: The chosen metric should be applicable for all kinds unwanted emissions.

· EIRP may be a more appropriate metric than TRP as TRP is only applicable for uncorrelated unwanted emissions.

Proposal 1: The metric for radiated unwanted emissions and the radiated output power should be consistent, 

· 1a: EIRP is an appropriate metric for UEM as it is applicable for both correlated emissions and uncorrelated emissions.
· 1b:If TRP is chosen as metric for radiated unwanted emissions, TRP requirement for radiated output power should also be specified additionally. 
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