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1	Introduction
At RAN#73, the LTE V2V work item was completed, and the V2X work item was revised [1] to include some additional objectives relevant for V2V. One extremely important objective to enable V2V to be a success in Europe is copied below:
“7) To specify UE RF requirements including those for SL operation for licensed spectrum and for regional regulations [RAN4]”
The rationale of the final part of  this objective is to ensure that the minimum RF requirements for a LTE-V2V device is able to comply with the corresponding Tx and Rx requirements in ETSI EN 302 571 (the European Harmonised Standard for ITS equipment operating in 5.9GHz frequency range).
The aim of the present document is to highlight what RAN4 should do in order to clearly demonstrate compliance to EN 302 571.


2	Discussion 
We believe that it is important that 3GPP can (as transparently as possible) demonstrate that LTE-V2V is compliant with regional requirements for 5.9GHz in Europe. The following are some areas of concern where RAN4 V2V minimum requirements are not aligned with the EN 302 571.
In-band Rx blocking: The in-band Rx blocking level within RAN4 for LTE-V2V is more relaxed than the requirement in the EN 302 571 section 4.2.7 (also copied below) for receiver blocking. This has been acknowledged in previous RAN4 meetings.
How to resolve this? It is important for LTE-V2V to be able to meet the EN 302 571 Rx blocking requirement in the short term, and we propose that 3GPP does what it needs to achieve that. Further discussions may occur later in ETSI on how appropriate the values are.
Alignment of test configurations and test coverage of 3GPP specs with EN 302 571: There are a few issues here:
1) LTE-V2V supports both 16QAM and QPSK modulation, but only Rx sensitivity requirements for QPSK are defined. EN 302 571 defines Rx sensitivity requirements and requires compliance for all of the modulation schemes used to transmit data by the ITS equipment, and this includes 16QAM.
2) The MCS and reliability metrics defined in EN 302 571 (section 4.2.7 and 4.2.8 – see Annex) do not align with the corresponding MCS and reliability metric used for 3GPP LTE-V2V testing of Rx sensitivity and ACS. In particular:
a. 3GPP does not verify Rx sensitivity for 16QAM, but EN 302 571 requires compliance for 16QAM if supported by LTE-V2V devices.
b. 3GPP uses a reliability metric of 95% throughput, whereas EN 302 571 uses Packet Error Rate = 10%.
How to resolve these issues? We propose that “additional requirements for Europe” and corresponding Reference Measurement Channels are added in the following areas within 3GPP specifications:
· Rx sensitivity for 16QAM modulation is verified 
· Coding rates defined by the EN 302 571 are verified for Rx sensitivity and ACS
· EITHER requirements are defined for a 10% PER, OR a clear understanding is provided in the 3GPP specifications about how 95% throughput corresponds to 10% PER in terms of performance.
NOTE1: There may be other requirements where similar alignment is needed, and the same principles would be applicable for those. 

3	Proposal
We believe it is important for the 3GPP community to ensure that LTE-V2V can be deployed successfully in 5.9GHz frequency band in Europe. Being able to easily demonstrate that equipment compliant to 3GPP LTE-V2V specifications is also compliant to EN 302 571 will help this, and reduce the need for independent testing within the industry. 
RAN4 is requested to discuss the issues raised in this paper, and agree on how to ensure such alignment to European regional requirements by the next RAN4 meeting.

4	References
[1] RP-161894, “Revised WID: LTE-based V2X services”, 3GPP TSG RAN#73

5	Annex
Requirements and corresponding test cases for Rx sensitivity and Rx selectivity from EN 302 571 copied below.
------------------------------------------------------------
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The receiver sensitivity is defined as the minimum receive signal level at the antenna connector required for a given packet error rate and modulation scheme (noise factor of 10 dB and 5 dB implementation margins are assumed).
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The receiver sensitivity shall be less or equal to the values given in Table 9 for a packet error rate (PER) of 10-1 for 1 000 octet frames assuming stationary, non-fading channel conditions. 
Table 9: Receiver sensitivity
	Modulation
	Coding rate
	Minimum sensitivity for 10 MHz channel spacing (dBm)

	BPSK
	1/2
	–85

	BPSK
	3/4
	–84

	QPSK
	1/2
	–82

	QPSK
	3/4
	–80

	16-QAM
	1/2
	–77

	16-QAM
	3/4
	–73

	64-QAM
	2/3
	–69

	64-QAM
	3/4
	–68



NOTE: 	Table 9 contains the same values for minimum sensitivity as specified in Table 18-14 in IEEE 802.11‑2012 [12]. 
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Conformance tests as defined in Clause 5.3.8 shall be carried out.
------------------------------------------------------------------------------------
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[bookmark: _Toc437854382][bookmark: _Toc437854977][bookmark: _Toc437878426][bookmark: _Toc437941570][bookmark: _Toc445822324][bookmark: _Toc445822993][bookmark: _Toc445978219][bookmark: _Toc445981062][bookmark: _Toc445985699][bookmark: _Toc445985874][bookmark: _Toc445986436][bookmark: _Toc445986612][bookmark: _Toc446427536][bookmark: _Toc446427723][bookmark: _Toc446574629][bookmark: _Toc446577208]5.3.8.1	Test purpose
To verify that the minimum receive signal level of the DUT fulfils the requirements.
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This test applies to all types of DUT.
For DUTs with antenna connector(s) towards dedicated external antenna(s), or for DUTs with integral antenna(s) but providing a temporary antenna connector, conducted test procedure shall be used. 
For DUTs with integral antenna(s) only, radiated test procedure shall be used.
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The measurement shall be performed under normal test conditions only.
This test shall be performed for all nominal carrier frequencies according to Table 2 and all modulations and coding rates according to Table 9, supported by the DUT.
The measurement is performed with the DUT in normal operation.
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The test procedure shall be as follow: 
Step 1: 
Connect the DUT receiver to the output of the test system.
Step 2: 
Activate a test transmission from the test system at the carrier frequency of the DUT, at a level adjusted to reference sensitivity + 5 dB at the receiver input.
Step 3: 
Reduce the power level until the packet error rate PER is 10-1. 
Step 4: 
Record the power level in the test report.
The transmitter shall use a frame size of 1 000 octets. The PER is calculated from the number of sent packets PktTx and the number of correctly received packets PktRx as shown in Equation (1). At least 1 000 frames shall be used for evaluating the PER.

		(1)
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A test site from Annex B shall be selected and the requirements from Annex B and Annex C apply. The procedure shall be the same as for the conducted measurement.
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The receiver sensitivity under specified conditions shall be equal to or better than the limits given in 
Clause 4.2.8.2.
-----------------------------------------------------------------------------------
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Receiver selectivity is a measure of the receiver's ability to discriminate between wanted signal to which the receiver is tuned to and unwanted signals stemming from other frequency bands. Receiver selectivity herein is comprised of: 
i)	adjacent channel rejection; 
ii)	alternate channel rejection; and 
iii)	blocking. 
The adjacent channel rejection is a measure of the capability of the receiver to operate satisfactorily in the presence of a signal in the adjacent channel, which differs in frequency from the wanted signal by ± 10 MHz.
The alternate channel rejection is a measure of the capability of the receiver to operate satisfactorily in the presence of a signal in the alternate adjacent channel, which differs in frequency from the wanted signal by ± 20 MHz.
Blocking is a measure of the capability of the receiver to operate satisfactorily in the presence of a signal in frequency band further away and it shall be tested at ± 50 MHz, ± 100 MHz, and ± 200 MHz. Blocking testing shall be performed at least at 6 different frequency offset positions. The manufacturer of the equipment can add additional frequency offsets positions.
The manufacturer of the equipment shall declare the most sensitive modulation scheme that the equipment is intended to operate with and declared modulation scheme shall be used for all receiver selectivity tests in Clause 5.3.7. 
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The limits for the receiver selectivity parameters under specified conditions shall be equal to or greater than the limits in Table 8.
Table 8: Limits for receiver adjacent channel rejection,
alternate adjacent channel rejection, and blocking
	Modulation
	Coding rate
	Adjacent channel rejection (dB)
	Alternate adjacent channel rejection (dB)

	BPSK
	1/2
	16
	32

	BPSK
	3/4
	15
	31

	QPSK
	1/2
	13
	29

	QPSK
	3/4
	11
	27

	16-QAM
	1/2
	8
	24

	16-QAM
	3/4
	4
	20

	64-QAM
	2/3
	0
	16

	64-QAM
	3/4
	-1
	15



NOTE: 	Table 8 contains the same values for adjacent channel rejection and alternate adjacent channel rejection as specified in Table 18-14 in IEEE 802.11-2012 [12]. Blocking is not addressed in IEEE 802.11-2012 [12]. 
The blocking level shall not be less than -30 dBm.
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Conformance tests as defined in Clause 5.3.7 shall be carried out.
--------------------------------------------------------------
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To verify that the DUT operates satisfactorily in the presence of a signal in the adjacent channel.
To verify that the DUT operates satisfactorily in the presence of a signal in the alternate adjacent channel.
To verify that the DUT operates satisfactorily in the presence of a signal in a frequency band further away for testing the blocking functionality.
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This test applies to all types of DUT.
For DUTs with antenna connector(s) towards dedicated external antenna(s), or for DUTs with integral antenna(s) but providing a temporary antenna connector, conducted test procedure shall be used. 
For DUTs with integral antenna(s) only, radiated test procedure shall be used.
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This test shall be performed for all nominal carrier frequencies according to Table 2 supported by the DUT.
The measurement is performed with the DUT in normal operation.
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The test procedure shall be as follow: 
Step 1: 
Connect the DUT receiver to the output of the test system.
Step 2: 
Activate a test transmission from the test system at the carrier frequency of the DUT, at a level adjusted + 3 dB above the sensitivity limit from Table 8 at the receiver input. Use the modulation scheme as declared by the manufacturer of the DUT. 
Step 3: 
Activate a second signal with normal modulation at + 10 MHz relative to the carrier frequency of the receiver, at a power level relative to the test transmission of < 16 dB. 
Step 4: 
Increase the power level of the second signal until the packet error ratio is 10-1 or greater. 
Step 5: 
Record the relative and absolute power levels of the second signal.
Step 6: 
Repeat step 3 to step 5 but for a second signal at lower adjacent channel at - 10 MHz relative to the carrier frequency of the receiver.
Step 7: 
Repeat step 3 to step 5 but for a second signal at alternate adjacent channels at - 20 MHz and + 20 MHz relative to the carrier frequency of the receiver.
Step 8: 
Repeat step 3 to step 5 but for a second unmodulated signal for at least six frequency offset points to test the blocking capability of the DUT. Frequency offset points shall be ± 50 MHz, ± 100 MHz, and ± 200 MHz, relative to the carrier frequency but are not limited to those.
For special protection requirements for the receiver it can be necessary to determine the receiver saturation. In this case the above measurements are repeated with a 25 dB increased level for the signal generator. 


Figure 3: A possible conducted measurement arrangement
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A test site from Annex B shall be selected and the requirements from Annex B and Annex C apply. The procedure shall be the same as for the conducted measurement.
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The receiver selectivity parameters under specified conditions shall be equal to or greater than the limits given in 
Clause 4.2.7.2.
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