[bookmark: _GoBack]3GPP TSG-RAN WG4 #87	R4-1807648
Busan, KR, May 21st– 25th, 2018


Agenda item:	5.8.1
Source: 	Qualcomm Incorporated
Title: 	Proposal to update eNB Error Vector Magnitude (EVM) test for LAA
Document for:	Approval
Introduction
In this contribution we review the existing Error Vector Magnitude (EVM) requirement and we propose an update of the requirement specific for LAA band, i.e. Band 46. Given the specific nature of the 5GHz unlicensed band, we propose to exclude the test models E-TM2 and E-TM2a and limit the testing to E-TM3.2 and E-TM3.3 only.
Discussion
The existing Error Vector Magnitude (EVM) test defined in sec 6.5.2 of [1] relies on test signals that cover the nominal bandwidth (E-TM 3.2 and 3.3) as well as the single RB (E-TM 2) [2].  
Base station behavior in Band 46, i.e. in 5GHz unlicensed spectrum, is fundamentally different compared to the operating conditions in licensed bands. First of all unlicensed regulation present in different regions applies. If you look at the more stringent regulation, i.e. the ETSI harmonized standard for broadband access in 5GHz [3], a minimum allocation of 80% of the declared nominal channel bandwidth is required. Note that in order to fulfill this requirement LAA UE adopts a new waveform where the minimum allocation unit is called interlace and allows to meet the 80% minimum allocation requirement. In other regions, like US for instance, such requirement does not exist, however transmission of single RB is in practice precluded by the stringent Power Spectral Density (PSD) requirements. In other words, the amount of power back off needed to meet PSD requirements with single RB allocation would strongly degrade the link budget. Another consideration is related to the Listen Before Talk behavior. Having very small allocation will affect the overall system behavior by altering the channel access mechanism functionalities. 
Based on the above observations, it is clear that the existing EVM tests for E-TM2 and E-TM2a do not present a meaningful test for unlicensed operation since it is naturally expected that the base stations use very large allocation with respect to the nominal channel bandwidth. As a consequence, we propose to update the EVM requirements by excluding E-TM2 and E-TM2a models from band 46.
Proposal 1: Band 46 EVM testing shall exclude the use of narrowband test models E-TM2 and E-TM2a.
A possible modification of TS 36.104 is provided below:
<Start of Changes>
[bookmark: _Toc503972290][bookmark: _Hlk510609404]6.5.2.4.2	Procedure
1)	For a BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to E-TM 3.1 at manufacturer’s declared rated output power.
For a BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit according to E-TM 3.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.
	For a NB-IoT BS declared to be capable of single carrier operation, start transmission according to N-TM at manufacturer’s declared rated output power.
	For a NB-IoT BS declared to be capable of multi-carrier operation, set the base station to transmit according to N-TM on all carriers configured using in the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.
	For an E-UTRA and NB-IoT standalone BS declared to be capable of multi-carrier operation, start transmission according to E-TM 3.1 on all E-UTRA carriers and N-TM on all NB-IoT carriers configured using in the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.
2)	Measure the EVM and frequency error as defined in Annex F.
3)	For E-UTRA repeat steps 1 and 2 for E-TM 3.2, E-TM 3.3 and E-TM 2. Repeat steps 1 and 2 for E-TM3.1a and E-TM 2a for 256QAM, if supported by the BS. For E-TM2 and E-TM2a the OFDM symbol power shall be at the lower limit of the dynamic range according to the test procedure in subclause 6.3.2.4.2 and test requirements in subclause 6.3.2.5. 
For EVM measurement in band 46 E-TM 2 and E-TM 2a are not applicable.
In addition, for a multi-band capable BS, the following step shall apply:
4)	For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated.
<End of Changes>
A CR implementing the proposed changes to TS 36.141 is provided in [4].
Conclusions
In this contribution we discussed the applicability of test models E-TM2 for EVM measurements in band 46. Based on the specific nature of operation in 5GHz unlicensed spectrum and taking into account regulatory considerations, we proposed to exclude the use of E-TM2 and E-TM2a models from EVM measurements in band 46: 
Proposal 1: Band 46 EVM testing shall exclude the use of narrowband test models E-TM2 and E-TM2a.
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