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1. Introduction

The Rel-14 V2V WI [1] introduced the support of the V2V PC5 (sidelink) communication. In particular, a number of SL physical layers enhancements were made to ensure reliable operation for the V2V propagation environments. In accordance to the Rel-14 V2V WI objectives the RAN4 WG needs to specify UE demodulation requirements for the new V2V Sidelink physical channels. In the previous meetings agreements on the V2V UE demodulation requirements test cases were reached:

	RAN4 #80bis [2]
· Test cases and purposes
· Single-link PSSCH and PSCCH demodulation performance
· Multi-link PSSCH and PSCCH demodulation performance
· Maximum process test
RAN4 #82 [3]

· FFS whether introduce requirements for simultaneous reception of multiple V2V links with different propagation conditions or not 
· Introduce new power imbalance requirement


In this contribution we provide our views on the Multi-link PSSCH and PSCCH demodulation performance.
2. Test #1: Power imbalance test case

In the previous RAN4 meeting new V2V power imbalance test case was introduced. The following agreements were reached [3]:

	· Define for 20MHz only

· Both UE1 and UE2 are allocated with not adjacent considering followings

· Avoid channel edge

· Avoid LO RBs

· Ensure the distance between 2 transmissions are at least 10RBs apart.

· Avoid the two transmissions being in the IQ image region of each other.
(note that the IQ image is 25dBc, which is quite significant in this kind of test). 

· TBC if non adjacent allocation can be used to meet all the power imbalance test case purposes
· In this meeting, SNR1 and SNR2 can be defined with [] values based on existing simulation results and further updated in next meeting with more input from interesting companies


In addition a draft CR on the power imbalance test case was endorsed [4]. 

Below we emphasize a few aspects that need to be taken into account to finalize the demodulation requirements:
· PSCCH RMC: Currently RMC is missing from the draft CR and shall be specified
· Resource allocation: In the previous meeting RAN4 agreed to use non-adjacent transmissions of SL UE1 and SL UE2 in order to avoid imperfect synchronization impacts. In our view it is more preferable to consider adjacent resource allocation since the original test purpose includes verification of respective effects. In case non-adjacent allocations are used the test is mainly focused on the verification of the AGC operation and RX dynamic range while possibility to verify proper in-channel selectivity performance characteristics is reduced. In order to facilitate the progress compromise was achieved in the previous meeting and non-adjacent resource allocation was agreed.
· Time/Frequency errors: Current draft CR includes ±12Ts TX side timing error for SL UE1 and SL UE2. Similar, ±0.1ppm TX frequency errors are also included in the test setup. In accordance to the Rel-12 principles in this test we shall focus on the verification of the power imbalance aspects rather than imperfect synchronization. Hence, it is suggested to set those values to zero.
· GNSS assistance: As discussed in the previous RAN4 meeting one of the issues to be resolved is the availability of GNSS assistance. From the test time perspective it is desirable to assume that GNSS assistance information is provided to the UE. We see several options on how to ensure this and the exact suggestion are described in the companion paper [5].
· Number of TTIs (number of HARQ transmissions): In accordance to the FRC the test is defined for 2 HARQ transmissions which contradicts previous assumptions on a single TTI transmissions.

· Target requirement: The V2V communications is planned to be used for safety applications. From RAN1 perspective the design was optimize to ensure reliable operation with > 90% PRR (packet reception ratio) inside a certain distance. Hence, the physical layer processing should ensure reliable enough operation and at most 5% BLER test point is recommended to be used to define the requirements.

· Strong link SNR: We confirm the conclusions in the last meeting and recommend using SNR1 = 22.3 dB.
· Weak link SNR:
· The following procedure is suggested to define the weak link SNR value (PSSCH SNR)
· SINR2 is derived from simulation results for decoding SNR@5% BLER point
· SNR2 = SINR2 + 5dB (additional offset is required in order to ensure that performance is interference limited)
· In Figure 1 we provide link level results the Single UE transmission case. We illustrate the simulation results for the case of single link modelling and explicit modelling of two links. For the latter case the strong link SNR is fixed based on description above and the weak link performance is analysed. In the simulation results we explicitly model imperfect synchronization at the RX side and take into account respective ICI effects in the demodulation performance. In addition, in the simulations we assume that ICS results in the additional interference level (INR = SNR1 – ICS).
· Based on the simulation results, the following values are suggested:
· SINR 2 = 7.7 dB (taking into account impairments margin)
· SNR 2 = 12.7 dB
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	Figure 1. Single link power imbalance test link level results.


In the companion CR we implement the suggested changes to the specification.
Proposal #1:
Use the following power imbalance test case requirements:

· SNR1 = 22.3 dB

· SINR2 = 7.7 dB

· SNR2 = 12.7 dB

3. Test #2: Multi-link signal reception
In the previous meeting a WF on multi-link demodulation test case simulation assumptions was agreed [5]:
	· Companies are encouraged to provide analysis based on this simulation assumption for the discussion of multiple link receiption.
· In the model, the numer of modelled UEs:
· Option 1: 2
· Option 2: more than 2 (e.g, 15 or 30)
· Simulation assumption for two-link performance evaluation


[image: image2]


In Figure 2 we illustrate the simulation results for the following parameters:

· 2 V2V TX UEs

· PSSCH resource allocation: 5 PRBs (non-adjacent resource allocation to avoid mutual impacts)
· V2V TX UE #1: EVA180

· V2V TX UE #2: ETU1000

· From the results in can be observed that to reach 5% BLER SNR1 = 8.5 dB and SNR2 = 5.4 dB.
	V2V Tx UE 1
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	V2V Tx UE 2
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	Figure 2. Multi-link link level results.


Proposal #2:
Proceed with the introduction of the multi-link signal reception test case

4. Conclusions

In this contribution we have provided our views on the V2V multiple link test case demodulation test cases. In summary, we make the following proposals:
Proposal #1:
Use the following power imbalance test case requirements:

· SNR1 = 22.3 dB

· SINR2 = 7.7 dB

· SNR2 = 12.7 dB
Proposal #2:
Proceed with the introduction of the multi-link signal reception test case
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