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1. Introduction
In the previous RAN4 meeting V2V/V2X RRM requirements were discussed and a number of agreements on the synchronization related requirements were reached [1]: 
	Synchronization related requirements
· Open issues for further discussion (FFS if requirements should be introduced)
· GNSS synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source (ping pong effect)
· V2V operation interruption due to synchronization source change to/from GNSS

· Motivation: During the synchronization source reselection UE changes timing and frequency reference which may result in TX/RX failure

· Companies encouraged to bring inputs on whether requirements need to be specified and duration of interruption period (e.g. 1 subframe)
· Selection time for GNSS as synchronization source

· UE behaviour to maintain valid GNSS assistance information for GNSS as synchronization source

· WAN/GNSS timing misalignment  
· Conditions for GNSS Reliability Requirements


In addition, the remaining V2V RRM performance part issues were discussed during the RAN4 V2V/V2X Conference call on Jan 23rd, 2017. In particular the following issues were discussed:
	· Issue 8: For GNSS synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source (ping pong effect), companies are encouraged to bring inputs on whether the requirements need to be specified and duration of evaluation periods.
a) No need to specify

b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements.

· Tevaluate,GNSS,unreliable: minimum time before changing the synchronization reference from GNSS to another synchronization source
· Tevaluate,GNSS,reliable: minimum time before changing the synchronization reference from a synchronization source to GNSS
Agreements: No

· Issue 9: For V2V operation interruption due to synchronization source change to/from GNSS, companies are encouraged to bring inputs on whether the requirements need to be specified and duration of interruption period (e.g. 1 subframe) 
a) No need to specify.

b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements.
Agreements: No

· Issue 10:  Companies are encouraged to bring inputs on whether selection time for GNSS as synchronization source needs to be specified 
a) No need to specify.

b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements and clarify the reasons.

Agreements: No need to specify selection time for GNSS as synchronization source
· Issue 11:  Companies are encouraged to bring inputs on whether UE behavior to maintain valid GNSS assistance information for GNSS as synchronization source needs to be specified 

a) No need to specify.

b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements and clarify the reasons.

Agreements: No need to specify UE behavior to maintain valid GNSS assistance information for GNSS as synchronization source.

· Issue 13: Companies are encouraged to bring inputs on conditions for GNSS reliability requirements 

a) Specify the requirement. Reuse V2V GNSS reliability requirements.

b) No need to introduce such requirements.

c) Others. If this option is chosen, companies are encouraged to provide the requirements and clarify the reasons.

Agreements: Reuse V2V GNSS reliability requirements for GNSS reliability requirements


In the contribution we provide our views on the main remaining issues of the V2V RRM performance requirements.
2. Discussion

2.1 GNSS synchronization source reselection evaluation period
In the previous meetings RAN4 agreed to continue discussions on the GNSS synchronization source reselection evaluation period as one of the open synchronization related issues [1]:

	· GNSS synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source (ping pong effect)
· Companies encouraged to bring inputs on whether requirements need to be specified and duration of evaluation periods
· Tevaluate,GNSS,unreliable: minimum time before changing the synchronization reference from GNSS to another synchronization source
· Tevaluate,GNSS,reliable: minimum time before changing the synchronization reference from a synchronization source to GNSS


UE is expected to use GNSS synchronization source in case it allows achieving accurate synchronization for both time and frequency. Under certain conditions GNSS may not provide reliable and stable synchronization reference. Depending on implementation UE may perform often selection/reselection to/from GNSS. Too often changes of the synchronization source may lead to negative performance impacts as shown in Section 2.2. Currently the RRM requirements do not specify on how often UE is allowed to make synchronization source reselection. To avoid ping-pong effect a specific evaluation filtering period needs to be introduced:

· Tevaluate,GNSS,unreliable: minimum time before changing the synchronization reference from GNSS to another synchronization source. UE should verify that GNNS is not reliable for  Tevaluate,GNSS,unreliable before making the synchronization source change

· Tevaluate,GNSS,reliable: minimum time before changing the synchronization reference from a synchronization source to GNSS. UE should verify that GNNS is reliable for Tevaluate,GNSS,reliable before making the synchronization source change
The following RRM Core requirements are suggested to be introduced: 

UE evaluates GNSS synchronization reliability for at least Tevaluate,GNSS,unreliable before changing the synchronization reference from GNSS to another synchronization source
UE evaluates GNSS synchronization reliability for at least Tevaluate,GNSS,reliable before changing the synchronization reference from another synchronization source to GNSS
Proposal #1:
Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source.
2.2 GNSS synchronization source reselection evaluation period
Synchronization source reselection (e.g. from GNSS to eNB) for V2X may have certain impacts on the UE implementation and performance:

· UE changes timing and frequency reference;
· Certain amount of time may be required for the PLL adjustment in case of frequency mismatch between the synchronization sources;
· The timing reference will change which may affect TX and RX timing. For instance eNB timing reference can be substantially different from GNSS timing reference and it may be difficult to always rely on the DFN offset signalling availability.
In order to avoid impacts on the system performance the change of the synchronization source should not be done during the V2V transmission or reception. 
· V2V TX signals may become corrupted or ambiguous in case the synch source change is done during the signal transmission there is noticeable timing/frequency offset between the synchronization sources. 
· V2V RX may fail in case UE changes the synchronization reference during the packet reception. 
Observation #1: Synchronization source reselection may have negative impact on the V2V performance in case reference timing/frequency is changed during the V2V signals transmission or reception

Depending on the conditions (e.g. depending on the amount of timing mismatch) and UE implementation (time required for PLL adjustment) the required amount of time may vary and needs further discussion. 

1) Less than one symbol: Synchronization source reselection can be done during the last symbol of V2V subframes which currently includes gap.

2) More than one symbol: In this case 1ms (subframe) interruption can be considered (i.e. UE may be allowed to drop the V2V signals TX/RX in the subframe for the purpose of synchronization source change).
In our view it is more preference to proceed with 1 subframe interruption duration. In case GNSS synchronization source reselection evaluation period is introduced (Proposal #1) the overall interruption rate may relatively small. 

The following RRM requirements can be specified:

UE is allowed to interrupt the SL transmit or receiver operation during the synchronization source change to/from the GNSS synchronization reference. The interruption duration may not be more than 1ms from the moment of synchronization source change. UE is allowed to drop SL TX/RX in subframes overlapping with the interruption period. 
Proposal #2:
Introduce 1ms V2V TX/RX interruptions for the purpose of synchronization source change
3. Conclusions

In this contribution, we have provided our views on the V2X RRM synchronization related core requirements. In summary, we make the following proposals:
Proposal #1:
Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source.
Proposal #2:
Introduce 1ms V2V TX/RX interruptions for the purpose of synchronization source change
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