3GPP TSG-RAN WG4 Meeting #82

R4-1701729
Athens, Greece, 9-17 Feb, 2017
Source: 
Huawei

Title: 
TP to TR 37.843 – Output power accuracy
Agenda Item:
7.13.3.7
Document for:
Approval
1 Introduction
In RAN4#81 the WF on the BS output power requirement [1] was approved, the following agreements were made:

· EIRP accuracy requirement is included as a core requirement
· Rated TRP should be declared
· The declaration of TRP will be described in the conformance specification
· TRP will need to be referred to in the core specification for the BS class power limit
· TRP accuracy is not included as a core requirement at this stage
· FFS whether validating TRP declaration with measurement can be captured purely in the conformance specification
This paper further discusses the impact EIRP accuracy requirement and how it replaced the conducted output power accuaraccy requirement. It also captures the agreements in the TR.
2 Discussion

2.1 Output power accuracy requirements
2.1.1 Existing requirements

The conducted (rel13) AAS requirement [2] has both an OTA EIPR accuracy requirement and a conducted output power requirement.
The conducted requirement states that:

In normal conditions, Pmax,c,TABC shall remain within +2 dB and -2 dB of the configured carrier power for each TAB connector as declared by the manufacturer.

Where:

Pmax,c,TABC
The maximum carrier output power per TAB connector

This effectively means the maximum measured power is within 2dB of the expected or configured power. 
The compliance to this requirements [3]  is done at each TAB connector at the manufacturer declared rated carrier output power PRated,c,TABC.

The EIRP accuracy requirement states:
For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the EIRP accuracy directions set , a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within +2,2 dB and -2,2 dB of the claimed value.

In a similar way it means that the measured value is within 2.2dB of the expected claimed value.

The compliance is done at the reference and steering directions of the declared maximum steering directions at the rated beam EIRP for each direction.

	D9.10
	Rated beam EIRP
	The rated EIRP level per carrier at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D9.9), as well as the reference beam direction pair (D9.7). Declared for every beam identified in D9.3.


Whilst the 2 requirements are very similar the existing EIRP requirement differs from the existing conducted requirement in that it is not required that the total power for each of the EIRP declarations is the same as the total power for the conducted requirement.

2.1.2 OTA only requirements
Whilst it has been agreed that an EIRP accuracy requirement can replace the conducted output power accuracy requirement, it has not been agreed that:
· The existing EIRP accuracy requirement is sufficient

· If a new EIRP accuracy requirement is derived will that replace the existing one.

Obviously based on the analysis of the existing conducted requirement and the EIRP requirement, they are very similar and hence it seems that a modified version of the existing EIPR accuracy requirement is sufficient.

The one thing missing from the existing EIRP accuracy requirement is ensuring that the beam declarations and conformance steering directions are applied to beams that are formed when each transceiver unit is operating at maximum power. 

A similar issue exists in all the OTA measurements that it is important the test condition for them is the maximum available radiated output power.  This was discussed in [5] where the definition for a rated total radiated power was suggested.

PRated,c,TRP
The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier.

This definition and condition is needed for most (or all) of the OTA transmitter requirements so updating the declarations definition to incorporate it solves a number of issues.

The new Rated beam EIRP can hence be defined as:

	D9.10
	Rated beam EIRP
	The rated EIRP level per carrier at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D9.9), as well as the reference beam direction pair (D9.7) when the TRP is PRated,c,TRP. Declared for every beam identified in D9.3.


An AAS BS with TAB connectors available must also be able to meet this condition so a similar clarification could be applied to the existing EIRP accuracy requirement to ensure the two are aligned.
Note. The AAS BS with TAB connectors may not have PRated,c,TRP declared however as the equivalent term is PRated,c,sys, if a single definition is to be used this discrepancy should be handled.

3 Summary
It has been agreed that for the all OTA requirements the power accuracy requirement is based on EIRP. The existing (REl13) EIRP accuracy requirement has been investigated and with a modification to the declarations definitions in the conformance part it can be used as the POTA power accuracy requirement.. 
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--------------Start of text proposal-------------
3
Definitions, symbols and abbreviations

{Unchanged text omitted}

3.2
Symbols
{Unchanged symbols omitted}

LRX 



loss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path
LTX 



loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path

[NTXU,OTA]
The number of active transmitter units , definition FFS
PRated,c,TRP
The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier.

3.3
Abbreviations

{Unchanged abbreviations omitted}

TRP
Total Radiated Power
{Unchanged text omitted}

5
Radiated transmitter characteristics 
5.1
General
5.1 
Base station output power
5.2.3
Output power accuracy

Output power accuracy requirements for the AAS BS ensure:

· Stable network planning (estimation of cell size etc based on available power). 

· Upper limit for use with regulatory issues where max EIRP may be a consideration.

In addition the REL13 EIRP accuracy requirement ensures:

· Stable beam forming and beam steering capabilities of the AAS BS.

For each of these it is the EIRP value which is of interest not the TRP, hence for all OTA the output power accuracy requirement may be expressed as a EIRP. The existing conducted output accuracy requirement can be replaced with an EIRP accuracy requirement.

In the REL13 version of the AAS BS specification a EIRP accuracy requirement was added as one of the radiated requirements along with maintaining the conducted accuracy requirement at each TAB connector.

The conducted requirement states that:

In normal conditions, Pmax,c,TABC shall remain within +2 dB and -2 dB of the configured carrier power for each TAB connector as declared by the manufacturer.

The EIRP accuracy requirement states:

For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the EIRP accuracy directions set , a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within +2,2 dB and -2,2 dB of the claimed value.

These core requirements are derived from the same system and variation analysis, hence the REL13 EIRP accuracy requirement can be used as the only accuracy requirement for the all OTA specification.

The core requirement in both cases states that the maximum measured output power shall be within the stated accuracy of the configured or claimed value.  

However there is a difference in the way compliance however shown between the conducted requirement and the radiated requirement. The conducted requirement compliance is shown at the maximum rated output power PRated,c,TABC, the radiated requirement however is done at the declared rated beam EIRP.  Hence it is not guaranteed that the EIRP conformance is done with all the transceiver units operating at maximum power PRated,c,TRP.

The declaration definition of rated beam EIRP can be modified to align the max power condition for the conducted and radiated requirements.

	Rated beam EIRP
	The rated EIRP level per carrier at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D9.9), as well as the reference beam direction pair (D9.7) when the TRP is PRated,c,TRP. Declared for every beam identified in D9.3.


With this amendment the existing EIRP accuracy requirement and its levels can replace the conducted accuracy requirements. 

--------------end of text proposal-------------










































