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1 Introduction

In RAN4#82bis meeting, some discussions were made on V2X demodulation tests and a way forward on demodulation performance for V2X UE was approved [1]. In this contribution, we provide our views on the open issues for V2X demodulation tests.
2 Discussion
· eNB synchronization source based test
In V2X WI, eNB synchronization source was introduced for V2X UEs. In RAN4#82bis meeting, eNB synchronization source based test was considered so as to verify UE demodulation for PSCCH/PSSCH performance base on eNB synchronization source. Two options for this test were captured in the approved WF [1]:
	· Definition for performance requirement 

· Option 1: do not define test case

· Option 2: define test case with [x] Ts TO and [y] Hz FO
· Option 2-1: Reuse GNSS based performance requirements (only introduce test case)
· Option 2-2: define new performance requirements
· FFS resource pool configuration by eNB


We give our analyses on this test as follows.
It is known that there is no structure change for PSCCH/PSSCH between V2V UEs and V2X UEs. Thus, the PSCCH/PSSCH demodulation procedure based on GNSS synchronization and eNB synchronization is the same, except for the potential timing and frequency offset difference.
According to RAN4 RRM decision, the timing error for eNB synchronization is 12Ts, so when an eNB acts as synchronization for TX UE and RX UE, the timing offset between TX UE and RX UE is ±24Ts which is the same as that of GNSS synchronization.
Refer to section 6.5.1.G of TS 36.101 v14.3.0 [2], the description of frequency error for V2X Communication is as follows:
	The UE modulated carrier frequency for V2X sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the absolute frequency in case of using GNSS synchronization source. The same requirements applied over a period of one time slot (0.5 ms) compared to the relative frequency in case of using the E-UTRA Node B or V2X UE sidelink synchronization signals.


Based on the above description, we can know that the carrier frequency accuracy requirement is the same for GNSS synchronization and eNB synchronization. So taking V2X operating band (Band 47) into consideration, the frequency offset between them can be seen as ±1200Hz when eNB is used as the synchronization for V2X TX UE and RX UE.
From the above analyses, it can be seen that the PSCCH/PSSCH demodulation performance are almost the same for GNSS and eNB synchronization. In V2V, GNSS based PSCCH/PSSCH demodulation tests are introduced to verify the PSCCH/PSSCH demodulation performance. So, we propose that: 
Proposal 1: Not to introduce eNB synchronization source based test.
· WAN SDR test activated V2X communication
V2X UEs can transmit and receive packets through Uu and PC5 simultaneously, in order to check performance impact for WAN and V2X, a WAN SDR test activated V2X communication test was raised. There are two kinds of view on this test:
	· Definition for performance requirement 

· Option 1: do not define test case

· V2X UE has separate soft buffer size for V2X, and priority between WAN and V2X is signaled by PPPP 

· Option 2: define test case

· Option 2-1: define new test configuration

· Option 2-2: reuse legacy WAN SDR test + V2X PSSCH decoding processing test 

    (V2X UE will be tested by two test simultaneously, and pass each existing requirement)


Whether it is necessary to introduce this test or not, further analyses are needed.
From receiver side, the receiving V2X UE is equipped with at least two Rx chains, one is for Uu, the other one is for PC5, thus there will be no impact between the WAN and V2X. 
From transmitter side, similarly, there will no impact between the WAN and V2X if the transmit V2X UE is equipped with two transmission chains. There may be some impacts when the transmit V2X UE just has one transmission chain. However, even if it happens, the impact can almost be avoided. The reasons are as follows:
-If mode 3 is used, it is the network that allocates the resources for Uu and PC5, the packets by Uu and PC5 will placed in different subframes.
-If mode 4 is used, the priority between WAN and V2X is signaled by PPPP. If the priority of V2X is higher than the threshold of PPPP, UE performs sidelink transmission. Since the sidelink resources are selected by V2X UE itself, the collision possibility is very low. If the priority of V2X is lower than the threshold of PPPP, UL packet will be transmitted, there isn’t Uu impact. 
Based on the above analysis, it can be seen that there is nearly no impact between the WAN and V2X, so we propose that:
Proposal 2: Do not define WAN SDR test activated V2X communication.
3 Conclusion
In this contribution, we make some analyses on eNB synchronization source based test and WAN SDR test activated V2X communication.
Proposal 1: Not to introduce eNB synchronization source based test.
Proposal 2: Do not define WAN SDR test activated V2X communication.
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