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1. Introduction

At last meeting (RAN4#82 in Athens) background information related to frequency error requirement was included in TR 37.843, sub-clause 5.5.2 [2]. 

In this contribution draft specification text for OTA frequency error requirement have been created. The requirement text is based on the current conducted requirement in TS 37.105, sub-clause 6.5.2 [1]. With proper modifications a new sub-clause with requirement for OTA modulation quality have been created. The intension is to use the draft text as discussion material and initial input in the work with developing new OTA requirements for TS 37.105. 

At the end of this contribution draft specification text is attached for discussion.
2. Discussion

As a starting point the structure and main text bode from the conducted requirements related to frequency error in TS 37.105, sub-clause 6.5.2 have been used. The modulation quality consists of minimum requirements for MSR, single RAT UTRA and single RAT E-UTRA.   

The current requirements related to modulation quality are defined as:
6.5.2
Frequency Error 

6.5.2.1
General

This requirement applies per TAB connector.

The requirement applies during the transmitter ON period.

Frequency error is the measure of the difference between the actual AAS BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

6.5.2.2
Minimum requirement for MSR operation

The minimum requirement for a UTRA frequency error is the same as defined in subclause 6.5.2.3.

The minimum requirement for an E-UTRA frequency error is the same as defined in subclause 6.5.2.4.

6.5.2.3
Minimum requirement for single RAT UTRA operation

The single RAT UTRA FDD AAS BS of wide area BS class shall fulfil the frequency error minimum requirements for wide area BS described in 3GPP TS 25.104 [6], subclause 6.3.1.

The single RAT UTRA FDD AAS BS of medium range BS class shall fulfil the frequency error minimum requirements for medium range BS described in 3GPP TS 25.104 [6], subclause 6.3.1.

The single RAT UTRA FDD AAS BS of local area BS class shall fulfil the frequency error minimum requirements for local area BS described in 3GPP TS 25.104 [6], subclause 6.3.1.

The single RAT UTRA TDD 1,28Mcps option AAS BS of wide area BS class shall fulfil the frequency error minimum requirements for wide area BS described in 3GPP TS 25.105 [7], subclause 6.3.1.2.

The single RAT UTRA TDD 1,28Mcps option AAS BS of local area BS class shall fulfil the frequency error minimum requirements for local area BS described in 3GPP TS 25.105 [7], subclause 6.3.1.2.
6.5.2.4
Minimum requirement for single RAT E-UTRA operation

 The single RAT E-UTRA AAS BS of wide area BS class shall fulfil the frequency error minimum requirements for wide area BS described in 3GPP TS 36.104 [8], subclause 6.5.1.1.

The single RAT E-UTRA AAS BS of medium range BS class shall fulfil the frequency error minimum requirements for medium range BS described in 3GPP TS 36.104 [8], subclause 6.5.1.1.

The single RAT E-UTRA AAS BS of local area BS class shall fulfil the frequency error minimum requirements for local area BS described in 3GPP TS 36.104 [8], subclause 6.5.1.1.

The background information related to frequency error from concluded discussion in eAAS WI is captured in TR 37.843, sub-clause 5.5.2. The background information related to frequency error requirements is captured as: 

5.5.2
Frequency Error
5.5.2.1 
Background information on the conducted requirement

The frequency error requirement is defined to capture the maximum allowable difference between an assigned frequency and the actual generated frequency. The frequency error requirement is a regulatory requirement in some regions.

5.5.2.2 
Core requirement

In order to meet the beam forming requirements of the AAS BS specifically EIRP accuracy, it is necessary that the transceiver units generating the beam are have a known phase relationship between each other. To do this they must be phase locked. There are two alternative ways to achieve this: 

· The RF LO originates from a common source and is distributed to each transceiver unit, or 

· The RF LO originates locally in each of the TRX units, where individual PLL’s use the same frequency reference, i.e. each individual RF source is locked to a common reference frequency. 

In both cases, any frequency error will be correlated among all TRX units forming the beam, hence the frequency error is coherent, will have a ‘flat’ response in the spatial domain, i.e. OTA frequency error will not depend on the selection of the measurement point within beam’s compliance directions set.

As the intention of the eAAS WI is to provide the same performance and protection as the Rel-13 conducted AAS BS specification, the core requirement for the OTA frequency error requirement will be reused from conducted frequency error requirement from TS 37.105 [3] specification. 

5.5.2.3 
Conformance requirement

As the frequency error is flat in the spatial domain it is only necessary to show conformance in a single direction. The requirement needs to be defined so that all transmitter units are active and the system is operating at the declared maximum rated total radiated power. 

NOTE:
the OTA requirements for the EVM and frequency error, which were defined for the “min power” case in the conducted AAS BS specification TS 37.105 [3], are FFS.

For the sake of minimising the number of spatial declarations and as frequency error testing is generally done at the same time as EVM testing the ‘reference direction’ of the [OTA compliance peak directions set] is the most suitable direction to define for the conformance testing.

Using the document structure and body text from TS 37.105, sub-clause 6.5.2 together with some new text from TR 37.843, sub-clause 5.5.2, a draft sub-clause 9.x.y to be added in TR 37.105, clause 9.
3. Conclusion

This contribution presents draft sub-clause for frequency error to be added in clause 9 in TS 37.105 to capture OTA frequency error requirement. 

The intension is to stimulate further discussion on how to implement more OTA requirement in the current AAS BS specification.
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9.x.y
OTA Frequency Error 

9.x.y.1
General

OTA frequency error is the measure of the difference between the actual AAS BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.
The requirement applies during the transmitter ON period.

This requirement applies at maximum rated transmitter total radiated power.
9.x.y.2
Minimum requirement for MSR operation

The minimum requirement for a UTRA frequency error is the same as defined in sub-clause 9.x.y.3.

The minimum requirement for an E-UTRA frequency error is the same as defined in sub-clause 9.x.y.4.

9.x.y.3
Minimum requirement for single RAT UTRA operation

The single RAT UTRA FDD AAS BS of wide area BS class shall fulfil the frequency error minimum requirements for wide area BS described in 3GPP TS 25.104 [6], sub-clause 6.3.1.

The single RAT UTRA FDD AAS BS of medium range BS class shall fulfil the frequency error minimum requirements for medium range BS described in 3GPP TS 25.104 [6], sub-clause 6.3.1.

The single RAT UTRA FDD AAS BS of local area BS class shall fulfil the frequency error minimum requirements for local area BS described in 3GPP TS 25.104 [6], sub-clause 6.3.1.

The single RAT UTRA TDD 1,28Mcps option AAS BS of wide area BS class shall fulfil the frequency error minimum requirements for wide area BS described in 3GPP TS 25.105 [7], sub-clause 6.3.1.2.

The single RAT UTRA TDD 1,28Mcps option AAS BS of local area BS class shall fulfil the frequency error minimum requirements for local area BS described in 3GPP TS 25.105 [7], sub-clause 6.3.1.2.
9.x.y.4
Minimum requirement for single RAT E-UTRA operation

The single RAT E-UTRA AAS BS of wide area BS class shall fulfil the frequency error minimum requirements for wide area BS described in 3GPP TS 36.104 [8], sub-clause 6.5.1.1.

The single RAT E-UTRA AAS BS of medium range BS class shall fulfil the frequency error minimum requirements for medium range BS described in 3GPP TS 36.104 [8], sub-clause 6.5.1.1.

The single RAT E-UTRA AAS BS of local area BS class shall fulfil the frequency error minimum requirements for local area BS described in 3GPP TS 36.104 [8], sub-clause 6.5.1.1.

[The end of draft]
