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1. Introduction

At last meeting (RAN4#82-bis in Spokane) the specification structure for new OTA requirements was agreed in [5]. The structure will form the base for a draft CR for TS 37.105 with additions of OTA requirements.

At the end of this contribution draft specification text is attached for discussion. This is a revised version of R4-1704852.
2. Discussion

In this contribution draft specification text for some OTA requirements have been collected; OTA occupied bandwidth [1], OTA frequency error [2], OTA EVM [3] and OTA TAE. For TAE input from agreed text proposal [4] with background information was used to create the draft specification text.

The requirement has been discussed individually at previous meetings. In this contribution draft specification text have been captured in previous agreed skeleton. 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.
3. Conclusion

The intension is to use the draft specification text as input for creating of the eAAS requirement CR to TS 37.105 later this year.
4. References

[1]
R4-1703395, “Draft specification text for occupied bandwidth RF core requirement”, Ericsson

[2]
R4-1703394, “Draft specification text for frequency error RF core requirement”, Ericsson
[3]
R4-1703393, “Draft specification text for EVM RF core requirement”, Ericsson

[4]
R4-1703396, “TR for TR 37.843: Adding background information for TAE requirement “, Ericsson
[5]
R4-1704320, “Draft Specification structure”, Huawei
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9.6
OTA Transmitted signal quality

9.6.1
General

{editor note – texto be added here}
9.6.2
OTA Frequency Error

9.6.2.1
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.



The OTA frequency error requirement is defined as a directional requirement at the RIB. 
9.6.2.2
Minimum requirement for MSR operation


The minimum requirement for a UTRA OTA frequency error is the same as defined in sub-clause 9.6.2.3.

The minimum requirement for an E-UTRA OTA frequency error is the same as defined in sub-clause 9.6.2.4.
9.6.2.3
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], 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.
9.6.2.4
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], 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.

9.6.3
OTA Time alignment error

9.6.3.1
General


This requirement applies to frame timing in:

-
UTRA single/multi-carrier transmissions and their combinations with MIMO or TX diversity.

-
E-UTRA single/multi-carrier transmissions and their combinations with MIMO or TX diversity.

-
E-UTRA carrier aggregation, with or without MIMO or TX diversity.

Frames of the WCDMA/LTE signals present in the radiated domain are not perfectly aligned in time. In relation to each other, the RF signals present in the radiated domain may experience certain timing differences.

For a specific set of signals/transmitter configuration/transmission mode, the OTA Time Alignment Error (OTA TAE) is defined as the largest timing difference between any two different LTE signals or any two different WCDMA signals belonging to different reference symbols (e.g. CRS0 or CRS1) belonging to different transmitter groups in the radiated domain, where transmitter groups are associated with the transmitters in the transceiver unit array corresponding to TX diversity, MIMO transmission, carrier aggregation, etc.

The OTA time alignment error requirement is defined as a directional requirement at the RIB. 
9.6.3.2
Minimum requirement for MSR operation



The minimum requirement for a UTRA time alignment error is the same as defined in sub-clause 9.6.3.3.
The minimum requirement for an E-UTRA time alignment error is the same as defined in sub-clause 9.6.3.4.
9.6.3.3
Minimum requirement for single RAT UTRA operation


This requirement applies to frame timing in Tx diversity, MIMO transmission, DC-HSDPA, DB-DC-HSDPA, 4C-HSDPA, NC-4C-HSDPA, 8C-HSDPA and their combinations.

The OTA TAE between any two reference symbols from different transmitter groups shall not exceed the specified minimum requirements below.
For UTRA FDD, the minimum requirement for time alignment are the same as those in 3GPP TS 25.104 [6], sub-clause 6.8.4.1.

For UTRA TDD, the minimum requirement for time alignment are the same as those in 3GPP TS 25.105 [7], sub-clause 6.8.5.1.
9.6.3.4
Minimum requirement for single RAT E-UTRA operation


This requirement applies to frame timing in TX diversity, MIMO transmission, carrier aggregation and their combinations.

The TAE between any two reference symbols from different transmitter groups shall not exceed the specified minimum requirements below.
For E-UTRA, the minimum requirement for time alignment are the same as those in 3GPP TS 36.104 [8], sub-clause 6.5.3.1.

9.6.4
OTA Modulation quality

9.6.4.1
General


OTA modulation quality is defined by the difference between the measured carrier signal and a reference signal. Modulation quality can be expressed e.g. as Peak Code Domain Error (PCDE) or Relative Code Domain Error (RCDE) or Error Vector Magnitude (EVM) for UTRA and Error Vector Magnitude (EVM) for E-UTRA.

These requirements apply within the manufacturer declared OTA coverage range. These requirement applies at one direction at the time.

The OTA modulation quality requirement is defined as a directional requirement at the RIB.
9.6.4.2
Minimum requirement for MSR operation



The minimum requirement for a UTRA modulation quality are defined in sub-clause 9.6.4.3.

The minimum requirement for an E-UTRA modulation quality are defined in sub-clause 9.6.4.4.
9.6.4.3
Minimum requirement for single RAT UTRA operation


The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Both waveforms pass through a matched Root Raised Cosine filter to the considered chip rate and roll-off α=0.22. Both waveforms are then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing to minimize the error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.

For UTRA FDD the measurement interval is one timeslot as defined by the C-PICH (when present) otherwise the measurement interval is one timeslot starting with the beginning of the SCH. The requirement is valid over the total power dynamic range as specified in [reference to OTA power sub-clause]. The minimum requirements are the same as those in 3GPP TS 25.104 [6], sub-clause 6.8.2.1.

For UTRA TDD the measurement interval is one timeslot. The requirement is valid over the total power dynamic range as specified in [reference to OTA power sub-clause]. See annex C of 3GPP TS 25.142 [10] for further details. The minimum requirements are the same as those in 3GPP TS 25.105 [7], sub-clause 6.8.2.1.

For UTRA FDD the Peak Code Domain Error is computed by projecting the error vector onto the code domain at a specified spreading factor. The Code Domain Error for every code in the domain is defined as the ratio of the mean power of the projection onto that code, to the mean power of the composite reference waveform. This ratio is expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all codes. The measurement interval is one timeslot as defined by the C-PICH (when present) otherwise the measurement interval is one timeslot starting with the beginning of the SCH. The minimum requirements are the same as those in 3GPP TS 25.104 [6], sub-clause 6.8.3.1.

For UTRA FDD the Relative Code Domain Error is computed by projecting the error vector onto the code domain at a specified spreading factor. Only the active code channels in the composite reference waveform are considered for this requirement. The Relative Code Domain Error for every active code is defined as the ratio of the mean power of the error projection onto that code, to the mean power of the active code in the composite reference waveform. This ratio is expressed in dB. The measurement interval is one frame. The minimum requirements are the same as those in 3GPP TS 25.104 [6], sub-clause 6.8.5.1.

For UTRA TDD 1,28Mcps option, the minimum requirements for modulation quality, PCDE and RCDE, are the same as in 3GPP TS 25.105 [7], sub-clauses 6.8.2, 6.8.3 and 6.8.4 respectively. The requirement for Relative Code Domain Error is only applicable for 64QAM modulated codes (UTRA FDD and UTRA TDD).
9.6.4.4
Minimum requirement for single RAT E-UTRA operation


For E-UTRA, the minimum requirement for modulation quality, EVM, is specified in 3GPP TS 36.104 [8], sub-clause 6.5.2.

9.6.5
OTA Transmit pulse shape filter

9.6.5.1
General

{editor note – texto be added here}
9.6.5.2
Minimum requirement for MSR operation


{editor note – texto be added here}
9.6.5.3
Minimum requirement for single RAT UTRA operation

{editor note – texto be added here}
9.6.5.4
Minimum requirement for single RAT E-UTRA operation

{editor note – texto be added here}
9.7
OTA Unwanted Emissions

9.7.1
General

{editor note – texto be added here}
9.7.2
OTA Occupied bandwidth

9.7.2.1
General


The OTA occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also Recommendation ITU-R SM.328 [17].

The value of /2 shall be taken as 0.5%.

The occupied bandwidth requirement applies during the transmitter ON period for a single transmitted carrier at maximum rated transmitter total radiated power.

The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition in the present clause.

The occupied bandwidth requirement is defined as a directional requirement at the RIB. 
9.7.2.2
Minimum requirement for MSR operation


For MSR AAS BS, the minimum requirement for OTA occupied bandwidth is the same as that stated in 3GPP TS 37.104 [9], sub-clause 6.6.3.
9.7.2.3
Minimum requirement for single RAT UTRA operation


For single RAT UTRA FDD AAS BS, the minimum requirement for OTA occupied bandwidth is the same as that stated in 3GPP TS 25.104 [6] sub-clause 6.6.1.

For single RAT UTRA TDD, 1,28Mcps option AAS BS, the minimum requirement for OTA occupied bandwidth is the same as that stated in 3GPP TS 25.105 [7], sub-clause 6.6.1.
9.7.2.4
Minimum requirement for single RAT E-UTRA operation


For single RAT E-UTRA AAS BS, the minimum requirement for OTA occupied bandwidth is the same as that stated in 3GPP TS 36.104 [8], sub-clause 6.6.1.
[The end of draft]
