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1 Introduction
Rel-14 WI [1] “Support for V2V services based on LTE sidelink” was approved at RAN#70. In RAN4#78bis, initial views from different companies on the RRM impacts due to the introduction of V2V were discussed. WF [2] was agreed, and the main points are copied below.
	· V2V synchronization (including GNSS-based, eNB-based and PC-5 based) should be considered for RRM requirements.

· High speed of vehicle should be considered for RRM core requirements.

· Other RRM core requirements can be considered according to decision of RAN1/2 specification.


As the PC-5 based V2V is to a large extent based on PC-5 based D2D communication, it is straightforward to use the RRM requirements for D2D as a starting point for V2V. There are definitely differences or specific characteristics from V2V, e.g. new sync source and support of high speed as mentioned in [2], and for those RRM requirements will need to be adapted. There are also other new functionalities which have not been defined for D2D, and RAN4 should discuss whether and how new RRM requirements are specified.
In this paper, based on the WF we will go through existing D2D RRM requirements and provide our views how to adapt them for V2V, and we will also address the possible new RRM requirements for new functionalities.    
2 Discussion
Initiation/cease of SLSS transmission
The requirements are defined for all UE RRC states, idle, connected and OoC (any cell selection). 
· When UE is using eNB as sync source and when the SLSS transmission is not mandated by the network, SLSS transmission is conditioned on received RSRP level, so the requirement for initiation/cease of SLSS transmission is defined as RSRP measurement period plus 1. 

· When UE is using SyncRef UE as sync source, SLSS transmission is conditioned on received S-RSRP level, so the requirement for initiation/cease of SLSS transmission is defined as S-RSRP measurement period plus 1.
For V2V, the principle can be re-used, but some adaptations may be needed. 
1) The RSRP measurement period is scaled with DRX if DRX is in use. As discussed in high speed enhancement WI, such scaling is not suitable for mobility with high speed. However, it should be noted that network can mandate the SLSS transmission independent of RSRP, so the problem of late decision can be solved by network implementation. Therefore, we don’t see this as a big issue. If for any reason the network does not want to mandate the SLSS transmission, we may the enhanced measurement requirements that is under discussion for high speed enhancement WI, when the related conclusions are made.  
2) New sync source of GNSS is introduced. We think the corresponding requirement should be defined pending RAN1 agrees the UE behaviour regarding SLSS transmission when GNSS is used as sync source.
Proposal 1: Requirements for initiation/crease of SLSS transmission are defined 

· as RSRP measurement period plus 1 if eNB is used as sync source
· as S-RSRP measurement period plus 1 if SyncRef UE is used as sync source 
· pending RAN1 decision if GNSS is used as sync source
Proposal 2: Enhancement of DRX RSRP measurement requirements for V2V is de-prioritized.
Interruption
Interruption requirements are defined for D2D to regulate UE behaviour where or how many interruptions it can cause to the WAN operation. They are mainly defined for connected state (for idle UE is only required to not interrupt paging or SI reception). For D2D communication, interruption is allowed 

· during the RRC reconfiguration for D2D communication
· no interruption for communication on a serving carrier

· up to 0.5% probability of missed ACK/NACK for communication on a non-serving carrier

For V2V RX, as UE is required to have a dedicated RX chain, we think there is no need to allow additional interruption. For V2V TX, as the periodicity of communication resources is small, the current allowed interruption may not be enough if V2V TX is prioritized over WAN. So far, RAN1 has agreed the V2V RX capability and the priority of V2V TX on serving carrier. We think once RAN1 agrees UE TX capability and priority of V2V TX on non-serving carrier, RAN4 can study what new interruption requirements are needed.
Proposal 3: Interruption requirements for V2V TX needs further study after RAN1 agrees UE TX capability and priority of V2V TX on non-serving carrier.

TX timing
UE TX timing requirements for D2D are defined for all RRC states. When IC, the PRACH timing requirement is used for the case D2D TX is using WAN DL timing and the PUSCH timing requirement is used for the case D2D TX is using WAN UL timing. When OoC, a timing error of 24*Ts is allowed. 
For V2V, there are some issues to be considered 

· High speed. The UE tracking performance may be impacted by the high speed channels, when eNB or SyncRef UE is used as sync source. For eNB case, the maximum speed supported in V2V WI is not as high as in high speed enhancement WI, and as TX timing accuracy is not seen as an issue in the latter, we do not see a need to open the discussion for V2V. For the SyncRef UE case, the tracking performance may need further evaluation, but as RAN1 is not going to optimize for the related scenario, we think such work should be low priority. 

· GNSS sync. In our understanding, the performance of GNSS reception is out of 3GPP scope, so it is difficult to specify the TX timing requirement for this case. However, as GNSS is used as sync source when UE can reliably receive GNSS signal, it is expected that the sync performance is not worse than the case when eNB is used as sync source, so the current IC requirement can be re-used.

· In RAN4#78bis, some companies also discussed the possible timing misalignment between eNB and GNSS. We understand the problem, but we think any change to the requirement should be discussed after RAN1 decides how to handle the issue.  

Proposal 4: Existing IC TX timing requirements are used for V2V when GNSS is used as sync source. Requirements for misalignment between GNSS and eNB timing should be discussed after RAN1 decision.  
Proposal 5: The impact of high speed on TX timing when SyncRef UE is used as sync source may be studied but with low priority.
S-RSRP measurement
S-RSRP is measured when SyncRef UE is used as sync source over DMRS of PSBCH. It is used for SyncRef UE selection/reselection, and also initiation/crease of SLSS transmission as previously discussed. The requirements includes measurement period (400ms) and accuracy (same as for RSRP). 

There are many changes that will impact the S-RSRP measurement. For example, the new DMRS structure is being discussed in RAN1 also for PSBCH, and the measurement performance is expected to be different. Also in high speed channels the measurement performance may be different. Even RAN1 is not going to optimize for the scenario where there is no eNB or GNSS coverage, we think the S-RSRP requirements should still be discussed as it impacts also other requirements when SyncRef UE is used as sync source. 
Proposal 6: Consider to update S-RSRP measurement requirements for new DMRS structure and high speed.
Selection/reselection of sync source
For D2D, a priority list for different sync sources was defined in RAN1. Accordingly RAN4 defined RRM requirements, including the detection time for a cell and for a SyncRef UE. In our understanding, there is no reselection requirement between different sync sources, and the intra-sync source reselection delay is determined by the measurement period. We think the same approach can be re-used for V2V, so selection of eNB and SyncRef UE as sync source can still be checked by cell detection and SyncRef UE detection time. 

For GNSS, as GNSS reception performance is out of 3GPP scope, the requirements of UE detecting or monitoring GNSS signal is very difficult to specify. Therefore, we prefer to not define requirement for selection/reselection of GNSS as sync source.
Current cell detection requirement is 6.4s when UE is doing D2D TX and 32s when UE is not. Clearly this delay is rather long if high speed support is considered. Similarly, the SyncRef UE detection requirement is 20s based on limited D2D TX dropping rate. We think both requirements could be revisited for V2V.
Proposal 7: Requirements are not defined for selection/reselection of GNSS as sync source. 
Proposal 8: Consider to update cell detection time and SyncRef UE detection time for V2V due to high speed.

Sensing of resource
In order to minimize the collision between transmissions from different UE, one functionality RAN1 is discussing is resource sensing, i.e. UE would make sure whether the resource is free before using it for transmission. Both SA decoding and energy detection based sensing are supported, although not all details have been agreed in RAN1. Noting that the energy detection functionality is very similar to CCA introduced by LAA, RRM requirements should be defined. A straightforward starting point is the LAA requirement, and adaptions could be discussed once more details are available to RAN4.
Proposal 9: Consider to define requirements for energy detection based resource sensing. 
3 Conclusions 

In this paper, we went through all the D2D RRM requirements, and analysed what adaptions are needed for them to be applicable for V2V, by considering the V2V specific characteristics as mentioned in the agreed WF, i.e. high speed and new sync sources. We also discussed the energy detection based resource sensing, which is a new functionally and needs RRM requirements.  
Specifically, we have the following proposals.

Proposal 1: Requirements for initiation/crease of SLSS transmission are defined 

· as RSRP measurement period plus 1 if eNB is used as sync source

· as S-RSRP measurement period plus 1 if SyncRef UE is used as sync source 
· pending RAN1 decision if GNSS is used as sync source
Proposal 2: Enhancement of DRX RSRP measurement requirements for V2V is de-prioritized.

Proposal 3: Interruption requirements for V2V TX needs further study after RAN1 agrees UE TX capability and priority of V2V TX on non-serving carrier.
Proposal 4: Existing IC TX timing requirements are used for V2V when GNSS is used as sync source. Requirements for misalignment between GNSS and eNB timing should be discussed after RAN1 decision.  

Proposal 5: The impact of high speed on TX timing when SyncRef UE is used as sync source may be studied but with low priority.
Proposal 6: Consider to update S-RSRP measurement requirements for new DMRS structure and high speed.
Proposal 7: Requirements are not defined for selection/reselection of GNSS as sync source. 
Proposal 8: Consider to update cell detection time and SyncRef UE detection time for V2V due to high speed.

Proposal 9: Consider to define requirements for energy detection based resource sensing.
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