3GPP TSG-RAN WG4 meeting #70
R4-140874
Prague, Czech Republic, EU, 10th – 14th February 2014
Source:
Ericsson
Title:
On describing radiated requirements in the specification structure
Agenda item:
7.2.1
Document for:
Approval
1.
Introduction
Since RAN4#68 meeting in Barcelona a series [1, 2, 3] of contributions have been submitted with draft versions of sections related to RF core requirement specification and sections related to conformance test specification related to radiated RF core requirement and conformance testing as part of  the ongoing AAS WI. In the discussion feedback have been received and incorporated to the draft presented in this contribution. At last RAN4 meeting in San Francisco (RAN4#69) issues was raised regarding how the requirements shall be implemented in the document structure. 
This contribution holds a refined draft version of radiated RF core requirements related to output power and receiver sensitivity, together with a discussion on how the requirement specification structure shall be handled for radiated minimum requirements and associated conformance testing.
2.
Discussion
New minimum RF core requirements for radiated output power and receiver sensitivity are under discussion. At last meeting (RAN4#69 in San Francisco) a concept of how these new requirements can be introduced into 3GPP framework without impact on current specification was proposed. No references to this discussion could be found. Therefore this contribution and a companion contribution [4] start to describe a concept of handling radiated requirements for base stations in the 3GPP framework. 

The concept is based on the introduction of minimum requirement for radiated output power and potentially receiver sensitivity. From work applicable for UE it can be noticed that the requirements for radiated minimum requirement is complex with respect to frequency band, RAT and other parameters. And nothing says that the requirements for AAS BS are simpler. It is then suggested to create a new specification with radiated requirements only. From the UE specification structure it can also be seen that the conformance test specification is rather comprehensive. Therefore it seems reasonable to split the specification into two parts: 
· Radiated RF core part with minimum radiated output power (aka EIRP requirements) and potentially minimum radiated receiver sensitivity requirements (aka EIRS requirements)

· Radiated conformance test specification 
With this document structure the vendor can decide to conform to current conducted specifications or current conducted specifications and radiated specifications. This setup facilitates development and deployment of base stations complying to conducted only and conducted and radiated specifications. From an administrative perspective it is suggested to leave current specifications (.104 and .141) handling conducted requirements untouched with respect to radiated characteristics. From the UE discussion we can note that the conformance test specification for radiated testing requires an independent specification document to be handled in an efficient way. The structure of the new specification holding RF core characteristics should follow the structure of the current .104 specification, meaning that section 6 is for transmitter characteristics and section 7 is for receiver characteristics and so on. The structure for the new conformance test specification should follow the structure of current (.141) conformance test  specification meaning that manufacturer declarations, test requirements, test tolerances, test procedure, measurement methods and scaling of conducted requirements are captured in this specification.
A way of minimizing the total number of new requirement documents required for radiated characteristics it is suggested to capture the scaling of conducted requirements in the new conformance specification (TS 37.def, in Figure 2.1). It is seems logical to put the handling of scaling in this specifications together with the manufacturer declaration. The reason for this is that the scaling is applicable for systems where beams are created from multiple transceivers and requires information about the base station configuration given by the manufacturer declaration.
The structure follows the normal procedure for construction specifications in 3GPP, where transmitter and receiver requirements are separated in two independent sections. In total 4 specifications is required to conform to radiated requirements as shown in Figure 2.1. 
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Figure 2.1: Specifications related to AAS BS
The titles for the two new specifications are suggested to be “BS radiated RF characteristics” and “BS radiated conformance testing”.
At the end of this contribution a draft version of the main sections for the new BS radiated characteristics is attached.
A BS can be declared to comply with conducted RF core requirements (.104) and conformance testing (.141) as of today or comply to .104, .141, and radiated specifications (.abc and .def). 
This approach allows for products to follow one of the following paths.
1. BS is specified and tested at ARP connector interface according to .104 and .141

2. BS is specified and tested at ARP connector interface according to .104 + .141 and 37.abc + 37.def.

3.
Conclusion

This contribution presented a new version of draft requirements capturing radiated output power and receiver sensitivity. It shows how a specification can look like. 

This contribution suggests following proposals:

Proposal 1:

Create new specification(s) to be introduced since it will be difficult to capture both conducted and radiated requirements in one physical document.
Proposal 2:
Following the 3GPP way of capturing RF core requirements and conformance test requirements it is suggested to split core and conformance in two separate documents. 

Proposal 3:
The capturing of scaling of conducted requirements is suggested to be close to manufacturing declaration in the conformance test specification.
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Radiated output power requirement formulated as text in a requirement specification:

>>>> Requirement specification draft begins <<<<

6
Transmitter characteristics

6.1
General

Unless otherwise stated, the requirements in clause 6 are expressed for a single radiated beam. In case of multi-carrier transmission with multiple transmitter beams, the requirements apply for each radiated beam. 

Unless otherwise stated the requirements in clause 6 applies at all times, i.e. during the Transmitter ON period, the Transmitter OFF period and the Transmitter transient period.

6.2
Radiated output power

The radiated output power generated by a base station is defined as radiated field-strength measured outside the base-station in the far-field region.

The configured radiated carrier power is the target maximum power for a specific carrier for the operating mode set in the BS within the limits given by the manufacturer’s declaration.

The rated radiated output power, Prad,c, of the base station is the mean power level for a specific cell-specific beam that the manufacturer has declared to be generated during the transmitter ON period.

A base-station will support one or more cell-specific beams. A cell specific beam is defined as a beam that carriers CRS (E-UTRA) or CPICH (UTRA). 
The maximum total radiated output power of the cell-specific beam is the mean power level measured at declared beam pointing direction at low, mid and high frequency channel, when configured maximum radiated output power for specific beam and with all other beams deactivated.

The rated carrier radiated output power of the BS shall be as specified in Table 6.2-1.
Table 6.2-1 Base Station rated carrier radiated output power

	

BS class
	Prad,c
	Output power definition

	Wide Area BS
	(note)
	EIRP

	Medium Range BS
	
	EIRP

	Local Area BS
	
	EIRP

	NOTE:
There is no upper limit for the rated carrier radiated output power.


6.2.1
Minimum requirement

In normal conditions for Wide Area BS and Medium Range BS, each cell-specific beam maximum radiated output power (EIRP) shall remain within +Xhigh (TBD) dB and –Xlow (TBD) dB of the rated radiated output beam power declared by the manufacturer.

The definition of the output power parameters declared by the manufacturer can be found in TS 37.xyz [X].

7
Receiver characteristics

7.1
General

The requirements in clause 7 are expressed per cell-specific beam. For receivers with antenna diversity, the requirements apply for each cell-specific beam.

The radiated receiver sensitivity level, Prad,sens, is a value that the manufacturer has declares.

Unless otherwise stated, the receiver characteristics are specified per cell-specific beam with a full complement of transceivers for the configuration in normal operating conditions. For FDD operation the requirements in clause 7 shall be met with the transmitter on. 

NOTE:
In normal operating conditions the BS in FDD operation is configured to transmit and receive at the same time. 

Unless otherwise stated the requirements in clause 7 apply during the base station receive period.

7.2
Radiated receiver sensitivity

The radiated receiver sensitivity power level Prad,sens is the minimum mean power received by the base-station at which a throughput or Bit Error Ratio requirement shall be met for a specified reference measurement channel.

Table 7.2-1 Base Station radiated sensitivity definitions
	

BS class
	Receiver sensitivity  definition

	Wide Area BS
	EIRS

	Medium Range BS
	EIRS

	Local Area BS
	EIRS


Using the reference measurement channel specification in Annex A [Y], the reference sensitivity level and performance of the BS shall be as specified in Table 7.2-2.

Table 7.2-2: BS radiated receiver sensitivity levels

	BS Class
	Reference measurement channel data rate
	BS radiated receiver sensitivity level 

Prad,sens
 [dBm]
	BER

	Wide Area BS
	12.2 kbps
	(Note*)


	BER shall not exceed 0.001

	Medium Range BS
	12.2 kbps
	
	BER shall not exceed 0.001

	Local Area
	12.2 kbps
	
	BER shall not exceed 0.001

	Note*:
There is no limit for the radiated receiver sensitivity level.


The throughput shall be > 95% of the maximum throughput of the reference measurement channel as specified in Annex A [X] with parameters specified in Table 7.2-3 for Wide Area BS, in Table 7.2-4 for Medium Range BS, in Table 7.2-5 for Local Area BS.

Table 7.2-3: Wide Area BS radiated receiver sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Radiated receiver sensitivity power level, Prad,sens
 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	(Note**)

	3
	FRC A1-2 in Annex A.1
	

	5
	FRC A1-3 in Annex A.1
	

	10
	FRC A1-3 in Annex A.1*
	

	15
	FRC A1-3 in Annex A.1*
	

	20
	FRC A1-3 in Annex A.1*
	

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each



	Note**:     There is no limit for the radiated receiver sensitivity level.


Table 7.2-4: Medium Range BS radiated receiver sensitivity levels
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Radiated receiver sensitivity power level, Prad,sens
 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	 (Note**)


	3
	FRC A1-2 in Annex A.1
	

	5
	FRC A1-3 in Annex A.1
	

	10
	FRC A1-3 in Annex A.1*
	

	15
	FRC A1-3 in Annex A.1*
	

	20
	FRC A1-3 in Annex A.1*
	

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.

	Note**:      There is no limit for the radiated receiver sensitivity level.


Table 7.2-5: Local Area BS radiated receiver sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Radiated receiver sensitivity power level, Prad,sens
 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	(Note**)



	3
	FRC A1-2 in Annex A.1
	

	5
	FRC A1-3 in Annex A.1
	

	10
	FRC A1-3 in Annex A.1*
	

	15
	FRC A1-3 in Annex A.1*
	

	20
	FRC A1-3 in Annex A.1*
	

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each



	Note**:      There is no limit for the radiated receiver sensitivity level.


7.2.1
Minimum requirement

In normal conditions for Wide Area BS and Medium Range BS, each cell-specific beam maximum radiated receiver sensitivity shall remain within +Xhigh (TBD) dB and –Xlow (TBD) dB of the rated receiver sensitivity per  beam declared by the manufacturer.

>>>> Draft ends <<<<
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