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1. Introduction

This contribution presents draft TS 37.105 specification text for OTA reference sensitivity in sub-clause 10.3. The intension is to use the draft as discussion material in the work of developing the CR implementing the new OTA requirements for eAAS base stations. 
2. Discussion

Using agreed [1] draft extension of specification text for the TS 37.105 and background information in TR 37.842 and additional agreed information in way-forward [2], draft specification test for sub-clause 10.3 have been created.
In [1] the following structure of sub-clause 10.3 have been agreed:

10.3
OTA Reference sensitivity level

10.3.1
General

{editor note – texto be added here}
10.3.2
Minimum requirement for MSR operation

{editor note – texto be added here}
10.3.3
Minimum requirement for single RAT UTRA operation

{editor note – texto be added here}
10.3.4
Minimum requirement for single RAT E-UTRA operation

{editor note – texto be added here}
In [2] additions to TR 37.843 was agreed. At this point in time the agreements in not included in TR 37.843.

The following proposals are agreed:

Proposal 1:

The following names are adopted for the 2 OTA sensitivity requirements:

a. The eAAS min sensitivity requirement is referred to as OTA Reference sensitivity (OTA REFSENS).

b. The Rel-13 OTA sensitivity requirement keeps its existing name.

Proposal 2:

The following definitions are adopted:

OTA REFSENS RoAoA: Is the RoAoA equivalent to the 3 dB beam width of a non-AAS base station passive antenna providing the same coverage as the AAS base station.

BeWθ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.

BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.

Proposal 3:

Use Elliot’s formula for directivity to determine the equivalent non-AAS directivity from declared beam-width parameters.


[image: image1.wmf]÷

÷

ø

ö

ç

ç

è

æ

×

»

j

q

BeW

BeW

D

32400

log

10

0


Proposal 4:

The base station manufacturer declares the OTA REFSENS RoAoA. 

Proposal 5:

Based on 
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, previous agreements and proposal 3, the minimum EIS level is calculated based on manufacturer declarations and Prefsens in dBm as:

[image: image3.wmf]3

2

32400

log

10

32400

log

10

min

min

+

+

÷

÷

ø

ö

ç

ç

è

æ

×

-

=

+

+

÷

÷

ø

ö

ç

ç

è

æ

×

-

=

-

j

q

j

q

BeW

BeW

P

EIS

D

L

BeW

BeW

P

EIS

refsens

peak

off

RX

refsens



[image: image4.wmf](

)

1

.

40

log

10

min

-

×

+

=

j

q

BeW

BeW

P

EIS

refsens

 

Proposal 6:

The OTA reference sensitivity minimum requirement is tested at the following directions:

1. The receiver target reference direction. 


2. The direction determined by the maximum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction θ value.

3. The direction determined by the minimum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.

4. The direction determined by the maximum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.

5. The direction determined by the minimum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.
3. Conclusion

This contribution presents draft specification text for OTA reference sensitivity to be used as input for further discussion on how to capture OTA reference sensitivity in TS 37.105, sub-clause 10.3.
4. References
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10
Radiated receiver characteristics

10.1
General

OTA receiver characteristics requirements apply to the AAS BS including all its functional components active unless otherwise stated in each requirement. 

Unless otherwise stated the requirements in clause 10 apply during the AAS BS receive period.
The requirements in clause 10 shall be met for any transmitter setting.

The (E-UTRA) throughput requirements defined for the receiver characteristics in this clause do not assume HARQ retransmissions.

When the AAS BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.

10.2
OTA sensitivity

10.2.1
General

The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to an AAS BS receiver. 

The AAS BS receiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current AAS BS settings is the active sensitivity RoAoA.

If the AAS BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include: 

-
The set(s) of RAT, Channel bandwidth and declared minimum EIS level applicable to all sensitivity RoAoA in the OSDD.

-
A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the AAS BS.

-
Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in 3GPP TS 37.145 part 2 [13].

-
The receiver target reference direction.
NOTE 1:
Some of the declared sensitivity RoAoA may coincide depending on the redirection capability. 

NOTE 2:
In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.

NOTE 3:
The declared OTA sensitivity applies only to the active sensitivity RoAoA inside the receiver target redirection range.

If the AAS BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only: 

-
The set(s) of RAT, Channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.

-
One declared active sensitivity RoAoA.

-
The receiver target reference direction.

NOTE 4:
For AAS BS without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.

The OTA sensitivity EIS level declaration shall apply to all supported polarizations, under the assumption of polarization matching. 

10.2.2
Minimum requirement for MSR operation

The minimum requirements for a UTRA FDD and for UTRA TDD 1,28 Mcps option carrier OTA sensitivity are defined in subclause 10.2.3.

The minimum requirement for an E-UTRA carrier OTA sensitivity is defined in subclause 10.2.4.

10.2.3
Minimum requirement for single RAT UTRA operation

For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described below shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level, RAT and channel bandwidth. 

For UTRA FDD, the BER shall not exceed 0,001, using the 12,2 kbps data rate reference measurement channel specified in 3GPP TS 25.104 [2].

For UTRA TDD 1,28 Mcps option, the BER shall not exceed 0,001, using the 12,2 kbps data rate reference measurement channel specified in 3GPP TS 25.105 [3].

NOTE:
The requirement applies for all declared sets of EIS, RAT and channel bandwidth, within the OSDD comprising UTRA, and for all related active sensitivity RoAoA settings within the AAS BS capability.

10.2.4
Minimum requirement for single RAT E-UTRA operation

For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD the throughput criterion, as described below, shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level, RAT and channel bandwidth.  

The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in 3GPP TS 36.104 [4] with parameters specified in table 10.2.4-1.

NOTE 1:
The requirement applies for all declared sets of EIS level, RAT and channel bandwidth, within the OSDD comprising E-UTRA, and for all related active sensitivity RoAoA settings within the AAS BS capability.

Table 10.2.4-1: E-UTRA AAS BS reference measurement channel

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel

	1.4
	FRC A1-1 in 3GPP TS 36.104 [8], annex A.1

	3
	FRC A1-2 in 3GPP TS 36.104 [8], annex A.1

	5
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1

	10
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 (NOTE)

	15
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 (NOTE)

	20
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 (NOTE)

	NOTE: 
The declared minimum EIS level is applied to 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 2:
 Several OSDD EIS level declarations corresponding to different channel bandwidths may be made.

10.3
OTA Reference sensitivity level

10.3.1
General

The OTA reference sensitivity requirement is based upon the declaration of 3 dB beam widths for a non-AAS BS providing the same coverage as the AAS BS for which the requirement applies. 
For a received signal whose AoA of the incident wave is within the OTA REFSENS RoAoA the throughput criterion, as described below, shall be met when the level of the arriving signal is equal to the minimum EIS level (EISmin) in the respective declared set of RAT and channel bandwidth.  
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, where Prefsens is specified in sub-clause in 10.3.2, sub-clause 10.3.3 and sub-clause 10.3.4, BeWθ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees and BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.

The OTA reference sensitivity level shall apply to all supported polarizations, under the assumption of polarization matching. 
10.3.2
Minimum requirement for MSR operation


For UTRA, the minimum requirement consisting of the link quality threshold and Prefsens is specified in subclause 7.2.3.

For E-UTRA, the minimum requirement consisting of the link quality threshold and Prefsens is specified in subclause 7.2.4.
10.3.3
Minimum requirement for single RAT UTRA operation


The single RAT UTRA FDD AAS BS of Wide Area BS class shall fulfil minimum requirements for the link quality threshold and Prefsens specified in 3GPP TS 25.104 [6], subclause 7.2.1.

The single RAT UTRA FDD AAS BS of Medium Range BS class shall fulfil minimum requirements for the link quality threshold and Prefsens specified in 3GPP TS 25.104 [6], subclause 7.2.1.

The single RAT UTRA FDD AAS BS of Local Area BS class shall fulfil minimum requirements for the link quality threshold and Prefsens specified in 3GPP TS 25.104 [6], subclause 7.2.1.

The single RAT UTRA TDD AAS BS of Wide Area BS class shall fulfil minimum requirements for the link quality threshold and Prefsens specified in 3GPP TS 25.105 [7], subclause 7.2.1.1.

The single RAT UTRA TDD AAS BS of Local Area BS class shall fulfil minimum requirements for the link quality threshold and Prefsens specified in 3GPP TS 25.105 [7], subclause 7.2.1.1.
10.3.4
Minimum requirement for single RAT E-UTRA operation


The single RAT E-UTRA AAS BS of Wide Area BS class shall fulfil minimum requirements for the link quality threshold and Prefsens specified in 3GPP TS 36.104 [8], subclause 7.2.1.

The single RAT E-UTRA AAS BS of Medium Range BS class shall fulfil minimum requirements for the link quality threshold and Prefsens specified in 3GPP TS 36.104 [8], subclause 7.2.1.

The single RAT E-UTRA AAS BS of Local Area BS class shall fulfil minimum requirements for the link quality threshold and Prefsens specified in 3GPP TS 36.104 [8], subclause 7.2.1.

[The end of draft]
