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1 Introduction
In the last meeting [1] was approved where the agreements of frequency ranges for NR (range 1 and 2) and how conducted and OTA requirements would be dealt with were captured.

For range 1 (<6GHz) conducted requirements the following was captured:

· Range 1-C: Conducted requirement for Range 1.

· Range 1-C-N: Conducted requirement for Range 1 Non-AAS type BS (which doesn’t have antenna functionality).
· Range 1-C-A: Conducted requirement for Range 1 AAS type BS (which has antenna functionality).
Note: For some requirements Range 1-C-N and Range 1-C-A will have different “outcome” and “topic should be addressed in WI”, for others they are the same.

For both Range 1-C-N and Range 1-C-A existing requirements exist for E-UTRA, and for many requirements either exactly the same or the same methodology can be used for the NR requirements.
The existing hybrid (OTA + conducted) AAS requirements heavily reference the non-AAS specifications and in some cases are identical. As NR is specifying all systems at the same time (rather than adding to existing requirements as was the same with AAS) it has been suggested that the conducted requirements for non-AAS systems and hybrid AAS could be specified together.
This idea is further explored in this paper.

2 Discussion

Examining each of the conducted requirements:

	Requirement
	Non AAS
	Hybrid AAS
	Comment

	General
	BS class
	Reference to PRAT (rated power per antenna connector)
	Referenced to PRated,c,sys - total system carrier power scaled by N
and
to PRated,c,TABC - carrier power per TAB connector
	If N =1 then the 2 requirements are the same

	TX
	BS output power
	±2dB  at the antenna connector
	±2dB  at the TAB connector
	same requirement

	
	Output power dynamics
	Dynamic range requirement per antenna connector

	Dynamic range requirement per TAB connector


	same requirement

	
	Transmit ON/OFF power
	Level applies per antenna connector
	Level applies per TAB connector
	same requirement

	
	Transmitted signal quality
	 

	
	Frequency error
	Applies per antenna connector
	Applies per TAB connector
	same requirement

	
	EVM
	Applies per antenna connector
	Applies per TAB connector
	same requirement

	
	TAE
	Applies between antenna connectors (not really consistent with the per TRX methodology)
	Applies between groups of TAB connectors
	If groups consist of single TRX units requirements are the same

	
	DL RS power
	References DL-RS power to value indicated on DL_SCH
	DL_RS power measured on groups of TAB connectors.
	If the DL-RS power is shared across multiple TRX then AAS method is required as indicted value is total DL-RS power not per connector.

	
	Unwanted emissions
	 

	
	Occupied bandwidth
	Applied to modulated signal per antenna connector
	Applied to modulated signal per TAB connector
	same requirement

	
	ACLR
	Relative: applied to ratio of powers from each antenna connector
Absolute: absolute level per antenna connector
	Relative: applied to the ratio of power from the sum of all TAB connectors
Absolute: absolute level is scaled by N and applied to power sum from all TAB connectors
	If N =1 then the 2 requirements are the same

	
	Mask
	Absolute levels are applied to each antenna connector
	Absolute levels is scaled by N and applied to the sum from all Tab connectors
	If N =1 then the 2 requirements are the same

	
	TX spurious emissions
	Absolute levels are applied to each antenna connector
	Absolute levels is scaled by N and applied to the sum from all Tab connectors
exception is FCC where no scaling is allowed for IMO systems (this regulatory req. also applies to non-AAS but is not captured in spec)
	If N =1 then the 2 requirements are the same

	
	TX IM
	Interferer is referenced to PRAT, and applied per connector.
Min requirement is UEM and SEM requirements
	Interferer is referenced to PRated,t,TABC, i.e. per connector
Min requirement is UEM and SEM requirements
Additional intra BS IMD requirement for AAS
	Interferer uses same definition.
For the SEM and UEM If N =1 then the 2 requirements are the same.
AAS intra BS requirement not needed for non-AAS

	
	[New] In-band emission
	 
	 
	 

	RX
	REFSENS
	Applied per antenna connector
	Applied per TAB connector
	same requirement

	
	Dynamic range
	Applied per antenna connector
	Applied per TAB connector
	same requirement

	
	In-channel selectivity
	Applied per antenna connector
	Applied per TAB connector
	same requirement

	
	ACS and narrow-band blocking
	Applied per antenna connector
	Applied per TAB connector
	same requirement

	
	Blocking
	Applied per antenna connector
	Applied per TAB connector
	same requirement

	
	RX spurious emissions
	Absolute levels are applied to each antenna connector
	Absolute levels is scaled by N(RX) and applied to the sum from all Tab connectors
exception is FCC where no scaling is allowed for IMO systems (this regulatory req also applies to non-AAS but is not captured in spec)
	If N(RX)=1 then the 2 requirements are the same

	
	RX IM
	Applied per antenna connector
	Applied per TAB connector
	same requirement

	Other
	[New] Beam related NR specific
	none (no antenna)
	None in connected part
	 


There are 2 types of difference between the non-AAs and the AAS requirements:

1. Absolute level emission requirements

2. Requirements applying to more than 1 TRX unit.

2.1 Absolute level requirements

In the AAS specification the requirements are applied to the whole systems i.e. the sum of the outputs from all transceiver units, in the non-AAS they are applied to a single transceiver.
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Figure 1. From 36.104 - Transmitter test port
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Figure 2. From 35.105 - AAS architecture

The emissions requirements for the AAS re the same as those as for the non-AAS (so called basic limits in the AAS specification) scaled by a figure which is the number of active transceiver units capped at the maximum number of  MIMO  channels available for that RAT (8 for E-UTRA).

The limit for the AAS is hence

basic limits + 10log10(NTXU,countedpercell).
Where the basic limit is the same value used for non-AAS and NTXU, counted = min(NTXU,active , 8×Ncells).

So it can be seen that if the AAS methodology is applied with a single transceiver unit it becomes the same as the non-AAS limit, i.e.


basic limits + 10log10(1) = basic limits

So the AAS methodology can be applied to a non-AAS transceiver, if necessary the non-AAS could be considered a special case of the AAS architecture (i.e. with a single TRX and no composite antenna)

2.2 Requirements applying to more than 1 TRX

There are a number of requirements which require that the system has more than 1 TRX, in the non-AAS specification the architecture does not obviously allow for this, however as the specifications have evolved it has not been a big problem so the reference architecture continues to show only a single transceiver.

Example of such requirements are:

· TAE

· UTRA CPICH power for MIMO mode  (E-UTRA DL-RS is similar but can be applied per TRX)
· Demodulation requirements

The UTRA system CPICH power accuracy requirements can be complicated if multiple transceivers are used, as the signals are sent on a number of transceivers in parallel – the power announced on the BCH is for the total power, not the power per TRX. It is hence difficult to measure per antenna connector. The AAS requirement solves this by measuring all TAB connectors which are transmitting the signal and adding together.
E-UTRA DL-RS is simpler than the UTRA CPICH requirement and can be specified per antenna connector.

TAE and demod requirements require multiple TRX ion order to show compliance – however the transceivers output do not need combining so this is straight forward.
3 Summary

For range 1 the similarities between the non-AAS conducted requirements and the hybrid AAS conducted requirements have been examined. It has been found:
· The AAS requirements with special conditions  N=1 and no composite antenna are the same as the non-AAS conducted requirements

· The multiple connector requirements do not cause any issues if the E-UTRA (rather than UTRA) approach is used.

For Range 1, the non-AAS requirements could easily be incorporated into the AAS structure (the same is not true the other way round as scaling is missing as a concept for existing non-AAS requirements.
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