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1 Introduction
Rel-14 WI [1] “Support for V2V services based on LTE sidelink” was approved at RAN#70. The WI objectives related to RAN4 are copied below. 

	· To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in the same carrier frequency [RAN1] and in an adjacent carrier frequency [RAN4] 
· To specify UE Tx and Rx RF requirement covering operations at up to 6 GHz carrier [RAN4]
· To specify RRM core requirement [RAN4]


In RAN4#78, the RAN4 work plan [2] of the WI was approved. The WI was very shortly discussed in the RRM session due to limited TU allocation. A WF [3] was proposed with some possible differences with D2D that could impact RRM requirements, but was not approved because RAN4 has not done any detailed technical analysis.

The WI has been discussed in RAN1, and based on the previous discussions during the SI phase, some agreements have been made in RAN1#84 [4]. Some of them may have impacts on the existing RRM requirements or require new RRM requirements.  
According to the work plan, for RRM core part, the target in this meeting is to “Identify list of RRM core requirements”. In this paper, we will provide our initial views on the RRM requirements to be further analyzed due to the support of V2V.
2 Discussion
In this section, we will go through the RAN1 agreements on V2V, and analyse their potential RRM impacts. It should be noted that below are our initial analysis, and depending on the RAN1/2 discussions, observations may change.
In RAN1#84 the discussions mainly focused on 3 areas.

1) DMRS enhancement
The main motivation of DMRS enhancement is to cope with high Doppler in V2V communication. As RAN4 does not define performance requirements for time/frequency tracking, but instead it is implicitly verified in the demodulation requirements, we don't think there is any RRM impact due to the DMRS enhancement for PSCCH and PSSCH. 
The DMRS for PSBCH is used for S-RSRP measurement, and we expect that some studies are needed on the measurement performance of S-RSRP. As the main purpose of S-RSRP is to facilitate SyncRef UE selection and initiation/Cease of SLSS transmissions when UE is not in coverage, and for V2V the main sync source is GNSS, the priority of this study should be low.  
Observation 1: There is no RRM impact due to PSCCH/PSSCH DMRS enhancement. The S-RSRP measurement performance may be impacted by PSBCH DMRS enhancement, but this is low priority issue.
2) Resource allocation enhancement

The main motivation of resource allocation enhancement is to minimize the resource collision between vehicles, and thus enlarging the system capacity and/or reducing the system latency. There are several areas considered for the enhancements, including SA and data transmission in the same subframe (frequency domain multiplexing), semi-persistent transmission, sensing before transmission and geo information assistance.

Depending on further detailed decisions from RAN1, some mechanism will have RRM impacts. For example, if the sensing is based on energy detection similarly as in LAA, some performance requirements should be defined such as the threshold and delay. If the geo information involves some UE measurement and reporting, some RRM requirements may also be needed.   
Observation 2: Some resource allocation enhancements, like sensing and geo information, may require new RRM requirements.

3) Synchronization

The agreements on V2V synchronisation have been captured in LS [5] and sent to RAN4. 

RAN1 agreed that GNSS would be the highest priority sync source. The sync accuracy of GNSS is out of RAN4 scope, and it is also up to UE implementation to decide whether the GNSS can be received reliably. In current spec where eNB is assumed as the sync source, there are accuracy requirements on the timing and frequency of UE transmission compared to reference timing and reference frequency. The most straightforward way would be to re-use these requirements also when GNSS is the sync source, but we are open to further studies if the current UE TX requirements needs or should be changed.
Based on RAN1 agreement, UE may also change its sync source due to eNB configuration or mobility. We think this is similar to D2D where UE may reselect to another sync source, so there is no need to define RRM requirement for it.
RAN1 also agreed that the scenario where “there is no eNB coverage and GNSS or GNSS-equivalent coverage” should be supported. We understand in this case two vehicles that are communicating need to rely on SLSS for get synced with each other. The D2D requirements in the current spec, i.e, UE shall be able to identify newly detectable SyncRef UE within 20seconds may not be suitable for V2V. One consideration that led to long detection delay in Rel-12 discussion is the drop rate. This may be re-considered for V2V where resource allocation is enhanced.  
Finally, RAN1 agreed that the scenario with asynchronous network should be supported. We think the same solution as in Rel-12 D2D can be re-used, i.e. a sync window of 10ms is indicated to the UE. 

Observation 3: GNSS performance is out of RAN4 scope. The accuracy requirements on the timing and frequency of UE transmission may need further study in RAN4 when GNSS is the sync source.  
Observation 4: Performance of SLSS based sync may need to be enhanced.
Observation 5: There is no RRM impact due to UE sync source change or support of asynchronous network.
In [3] other V2V characteristics like high speed and possibly new WAN/V2V priority are mentioned. We do not see big issues with high speed, as in the high speed train WI where the target speed is 350km/h the mobility issue is found with long DRX. The interruption requirements may be impacted if new priority rule is defined for WAN/V2V, but as also mentioned in [3] RAN4 needs to wait for the final decision from other WGs to study this issue.
3 Conclusions 

In this paper, we provided our initial views on the RRM impacts due to the support of V2V. Based on the analysis of RAN1 agreements, we have the following observations:

Observation 1: There is no RRM impact due to PSCCH/PSSCH DMRS enhancement. The S-RSRP measurement performance may be impacted by PSBCH DMRS enhancement, but this is low priority issue.
Observation 2: Some resource allocation enhancements, like sensing and geo information, may require new RRM requirements.
Observation 3: GNSS performance is out of RAN4 scope. The accuracy requirements on the timing and frequency of UE transmission may need further study in RAN4 when GNSS is the sync source.  
Observation 4: Performance of SLSS based sync may need to be enhanced.

Observation 5: There is no RRM impact due to UE sync source change or support of asynchronous network.
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