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1 Introduction
There have been a number of agreements for range 1 NR where it is assumed the same methodology used for AAS will be used for NR. As the eAAS WI which is developing the all OTA specification is delayed,  there is a risk that this will impact the requirements needed for NR.

For range 1 NR however there are a 3 architectures which need to be taken into consideration (non-AAS, hybrid AAS and OTA AAS), it is only OTA AAS which is delayed, hybrid AAS and non-AAS are available. The OTA WI is only translating they hybrid AAS requirements to OTA – so the same approach can be used for NR once the hybrid requirements are available.

Of the open OTA issues many are conformance and measurement issues (e.g. measurement grids and dynamic range for TRP measurements). The full list of open technical issues can be found in the eAAS SR [1]. However many issues are open as final definitions and descriptions suitable for forming the final specification text are not yet agreed. In terms of underlying technical issues concerned with translating the conducted requirements to OTA requirements there are relatively few.

This paper gives a breakdown of each of the RF requirements and indicates what work is needed to generate the NR requirements.
2 Discussion

Examining each of the conducted requirements and how the existing 3 architectures apply to NR:
	Requirement
	Non AAS
	Hybrid AAS
	OTA AAS

	General
	BS class
	Use MCL
	Use MCL
	Use min distance

	TX
	BS output power
	±2dB  at the antenna connector
	±2dB  at the TAB connector
	±2.2dB  EIRP

	
	Output power dynamics
	Exact dynamic range requirement dependent on NR modulation and coding

Methodology is: Dynamic range requirement per antenna connector

	Exact dynamic range requirement dependent on NR modulation and coding

Methodology is: Dynamic range requirement per TAB connector


	Exact dynamic range requirement dependent on NR modulation and coding

Methodology is:

Dynamic range requirement measured as EIRP in beam reference direction

	
	Transmit ON/OFF power
	-85dBm/MHz

Level applies per antenna connector
Transient period FFS
	-85dBm/MHz

Level applies per TAB connector.
Transient period FFS
	Level and methodology FFS
Transient period FFS

	
	Transmitted signal quality
	 

	
	Frequency error
	Same requirement (per class) as 36.104

Applies per antenna connector
	Same requirement (per class) as 36.104

Applies per TAB connector
	Same requirement (per class) as 36.104

Applies as directional requirement – measured in beam centre

	
	EVM
	EVM requirement and value depends on NR modulation scheme

Applies per antenna connector
	EVM requirement and value depends on NR modulation scheme

Applies per TAB connector
	EVM requirement and value depends on NR modulation scheme

Applies over declared OTA coverage range (in centre of user steered beam)

	
	TAE
	TAE requirement and value depends on NR modulation and MIMO schemes

Applies between antenna connectors 
	TAE requirement and value depends on NR modulation and MIMO schemes

Applies between groups of TAB connectors
	TAE requirement and value depends on NR modulation and MIMO schemes
OTA application is FFS

	
	DL RS power
	Requirement is dependent on NR modulation and resource allocation. 
Applies per antenna connector (if possible)
	Requirement is dependent on NR modulation and resource allocation. 

Applies per TAB connector or group of TAB connectors.
	Requirement is dependent on NR modulation and resource allocation. 

OTA Methodology is:

Power measured as EIRP in beam reference direction

	
	Unwanted emissions
	 

	
	Occupied bandwidth
	Value depends on NR band widths

Applies per antenna connector
	Value depends on NR band widths

Applies per TAB connector
	Value depends on NR band widths

OTA Methodology is:

Wanted signal BW measured as EIRP in beam reference direction

	
	ACLR
	Values as per 36.104 e.g.

Relative: 45dBc

Absolute:-13dBm

Applies per antenna connector
	Relative: Value as per 36.104 e.g. 45dBc applied to the ratio of power from the sum of all TAB connectors

Absolute: absolute level from 36.104 e.g. -13dBm  is scaled by N and applied to power sum from all TAB connectors
	Relative: Value as per 36.104 e.g. 45dBc applied to TRP.

Absolute: absolute level from 36.104 e.g. -13dBm  is scaled by N (FFS if adjusted by LTX) and applied to TRP.

	
	Mask
	Absolute levels as per 36.104

Applied to each antenna connector
	Absolute level from 36.104  is scaled by N and applied to the sum from all Tab connectors
	Absolute level from 36.104 is scaled by N (FFS if adjusted by LTX) and applied to TRP.

	
	TX spurious emissions
	Absolute levels from 36.104 e.g. -13dBm.

Applied to each antenna connector
	Absolute levels from 36.104 e.g. -13dBm. are scaled by N and applied to the sum from all TAB connectors

exception is FCC where no scaling is allowed for MIMO systems (this regulatory req. also applies to non-AAS but is not captured in spec)
	Merged with EMC requirement.
Absolute levels from 36.104 are scaled by N and are added to absolute levels from 36.113 (FFS: TRP/ERP corrections,  if level  adjusted by LTX). 
Requirement is TRP



	
	Co-existence/co-location
	Absolute levels from 36.104 e.g. -96dBm.

Applied to each antenna connector
	Absolute levels from 36.104 e.g. -96dBm. are scaled by N and applied to the sum from all TAB connectors

	Requirement TRP/EIRP is FFS (issues with practicality of measurement)

	
	TX IM
	Interferer is referenced to PRAT, with assumed coupling of 30dB. 

Interferer BW for NR is FFS


Min requirement is UEM and SEM requirements
Applied per antenna  connector.
	Interferer is referenced to PRated,t,TABC, with assumed coupling of 30dB.

Interferer BW for NR is FFS

Min requirement is UEM and SEM requirements.

Absolute levels from are scaled by N and applied to the sum from all TAB connectors
Additional intra BS IMD requirement for AAS
	OTA interferer definition is FFS
Interferer BW for NR is FFS

Min requirement is UEM and SEM requirements (TRP).

Absolute levels from 36.104 are scaled by N and are added to absolute levels from 36.113.

Intra BS IMD not required

	RX
	REFSENS
	Same equation with NR specific values for BW and Eb/No are used.

Applied per antenna connector
	Same equation with NR specific values for BW and Eb/No are used.

Applied per TAB connector
	Min EIS used
Minimum EIS = Conducted REFSENS – D + L

L is a loss factor accounting for antenna losses, cable losses, integration losses etc.
For wide area L=2dB

Conducted REFSENS uses same equation with NR specific values for BW and Eb/No are used.

D is calculated from the declared 3dB RoAoA  using eqn (like Elliot eqn final choice is FFS)

	
	Dynamic range
	Same dynamic range as 36.104 with absolute level offset by NR BW and Eb/No requirements

Applied per antenna connector
	Same dynamic range as 36.104 – absolute level offset by NR BW and Eb/No requirements

Applied per TAB connector
	Same dynamic range as 36.104 – absolute level offset by NR BW and Eb/No requirements

Applied as EIS – in same was as min EIS requirement

	
	In-channel selectivity
	In-band requirements dependent on NR modulation and RB allocation etc. 
Wanted and interfering levels dynamic range should be consistent with 36.104 (offset by NR specific BW, Eb/No etc)

Applied per antenna connector
	In-band requirements dependent on NR modulation and RB allocation etc. 

Wanted and interfering levels dynamic range should be consistent with 36.104 (offset by NR specific BW, Eb/No etc)

Applied per TAB connector
	In-band requirements dependent on NR modulation and RB allocation etc. 

Wanted and interfering levels dynamic range should be consistent with 36.104 (offset by NR specific BW, Eb/No etc)

Applied as EIS, both wanted and interferer from same direction with same D and L values (as interferer is derived as relative offset from sensitivity it should be applied in same way)

	
	ACS and narrow-band blocking
	Same as 36.104 with wanted and interfering signal  absolute levels offset by NR BW and Eb/No requirements

Applied per antenna connector
	Same as 36.104 with wanted and interfering signal  absolute levels offset by NR BW and Eb/No requirements

Applied per TAB connector
	Same as 36.104 with wanted and interfering signal  absolute levels offset by NR BW and Eb/No requirements

Applied as EIS, both wanted and interferer from same direction with same D and L values (as interferer is derived as relative offset from sensitivity it should be applied in same way)

	
	Blocking
	Same as 36.104 with wanted and interfering signal  absolute levels offset by NR BW and Eb/No requirements

Applied per antenna connector
	Same as 36.104 with wanted and interfering signal  absolute levels offset by NR BW and Eb/No requirements

Applied per TAB connector
	Wanted signal based on offset from  min EIS (NR based medications to BW and EB/No apply)
Interfering signal FFS



	
	RX spurious emissions
	Absolute levels from 36.104 e.g. -57dBm.

Applied to each antenna connector
	Absolute levels from 36.104 e.g. -57dBm. are scaled by NRX and applied to the sum from all TAB connectors

exception is FCC where no scaling is allowed for MIMO systems (this regulatory req. also applies to non-AAS but is not captured in spec)
	Not clear if OTA Rx only requirement is needed. If so use similar approach to Tx emissions – add to MC limits.

Requirement is TRP



	
	RX IM
	Same as 36.104 with wanted and interfering signals  absolute levels offset by NR BW and Eb/No requirements

Applied per antenna connector
	Same as 36.104 with wanted and interfering signals  absolute levels offset by NR BW and Eb/No requirements

Applied per TAB connector
	Wanted signal based on offset from  min EIS (NR based medications to BW and EB/No apply)

Interfering signals FFS




2.1 Remaining OTA issues

In general the following agreements have been made

Tx requirements are split into:

· TRP requirements (emissions)

· Co-location emissions are FFS as level is beyond reasonable TRP measurement capability

· Single direction requirements – which apply of a declared OTA coverage range (EIRP accuracy, EVM, Freq error etc..)

· TAE measurement feasibility is open issue.

· IMD – emissions are TRP, definition of interferer is FFS

Rx requirements are split into:

· EIS measurements (in a single direction)

· Min EIS is based on D value calculated on declared 3dB RoAoA and fixed L value

· Interference requirements are based on wanted signal offset from min EIS and interferers

· ACS/NB blocking – these are relative offsets from fixed sensitivity value so can follow the EIS principle

· Blocking – Interferer level is FFS

· IMD – interfere level is FFS 
· Emissions – As with Tx SEM will be TRP

There are 4 major open issues which are likely to affect the development of the NR range 1 OTA requirements:

1. RX blocking interfere definition and level 

a. RX IMD will use eth same procedure as wither blocking or ACS so is not a major issue.

2. IMD interferer definition

3. Co-existence/co-location emissions requirements definition

A WF on blocking exists and the co-existence issues (both emissions and IMD) have has potential solutions discussed. The target is to have agreed solutions to these issue in the next 2-3 meetings.
3 Summary

This paper discussed 2 things: 

· how existing LTE requirements can be used either exactly or in principle to generate NR range 1 requirements for the 3 NR range 1  BS architectures.

· What remaining open eAAS OTA issues affect the NR range 1 OTA requirements.

Some of the issues in the table have been captured in TR38.803 however many are FFS, it would be good to agree the use of the LTE requirements and principles as soon as possible so any open items where NR may have different requirements can be identified.
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