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1. Introduction
In the last Ran4#79 meeting, a WF[1] on analysis of RRM core requirement was agreed for V2V UE transmission timing, Selection/Reselection of Sync Reference, Initiation/Cease of SLSS transmission, Measurements in Any Cell Selection State, Interruption and Measurement of congestion control & collision avoidance synchronization. However some requirements require RAN1 decision.  And, only this meeting is remained before closing V2V core requirements in Sept.2016. So, regarding these situations, it seems to be difficult to close all core requirements in V2V in one meeting. In order to close V2V RRM core requirement timely, RAN4 needs to prioritize core requirements in V2V  and defer remaining requirements to V2X WI which was approved in the last Ran#72 plenary meeting with objective allowing to defer the remained requirement in V2V to V2X.  
Therefore, in this paper, we provide prioritized RRM core requirements to close V2V WI timely regarding RAN1&RAN2 current status, agreed WF[1] in RAN4 RRM, and agreed V2V operating band[3] in RAN4 RF.
2. Discussion
2.1 Prioritization of RRM core requirement in V2V

Regarding V2V WID, completion of core requirement is Sept.2016. To close V2V timely, core requirement in both RRM and RF should be completed. Of course, RAN1 and RAN2 also have to close their core part timely. Generally, RAN4 core requirements were specified based on the completed RAN1 and RAN2 specification. However, so far, RAN1 and RAN2 have been discussing some issues, i.e., resource selection, prioritization of synchronization source, related procedure, and congestion control. It impacts  RAN4 core requirements. So RRM core requirement which covers all issues remained in other working Group  is not possible to be specified  in this meeting. Recommendation to close V2V WI timely can be that prioritized core requirements are specified in V2V, provided that remained core requirements can be deferred to V2X WI. The possible reason to be deferred to V2X WI is showed in objective of V2X WID as follows.
· This work item should take into account the functionalities that are to be specified in the related work on sidelink V2V. This work item should also incorporate the important aspects that cannot be completed on time in V2V WI, if any, subject to decision by RAN plenary.
For prioritization of RRM core requirements, we need to see the current RAN1 agreement related RRM core requirement, agreed WF[1] and LS[3] in RAN4. 

· RAN1 agreements in RAN1#85

	· For PSSCH resource (re)selection when all the PSCCH/PSSCH transmissions have the same priority (FFS whether the initial resource selection needs to be designed differently from the procedure below)
· Step 1: All the resources are considered available.
· Step 2: UE excludes resources at least based on SA decoding and additional conditions. Down select one between the following options.
· Option 2-1: A resource is excluded if it is indicated or reserved by a decoded SA and the received DM RS power in the associated data resource is above a threshold.
· Option 2-2: A resource is excluded if it is indicated or reserved by a decoded SA and the energy in the associated data resource estimated from the measurement in the SA resource is above a threshold. Additional estimation of energy caused by in-band emission is not precluded.
· FFS the estimation of the energy in the associated data resource.
· Measuring energy of SA transmitted from a particular UE may not be accurate enough.
· The precise definition of “if it is indicated or reserved by a decoded SA” to be discussed later.
· FFS the details of the thresholds above
· Step 3: UE selects its transmission resource from the resources not excluded by (Down select one among the following options)
· Option 3-1:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE compares the energy on the currently selected resource with the energy of the resources the subset. If the energy of the current resource is a threshold above the energy of all the resources in the subset, then UE selects one among the subset of resources.
· A semi-persistent period before reselection is triggered, UE transmits PSSCH on another resource in the subset identified in step 3-1 and measures the energy of the currently selected resource for step 3-2.
· Step 3-3: UE randomly selects one resource from the subset
· Option 3-2:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE randomly selects one resource from the subset
· Option 3-3:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE selects the resource that minimizes the frequency resource fragmentation from the subset.
· Option 3-4:
· Step 3-1: UE measures RX power of PSSCH resource indicated in the decoded SA, sum them as the total RX power of a subframe, and sorts the subframes according to the total RX power.

· Step 3-2: A set of available subframes consists of X subframes with the highest total RX power and Y subframes of the lowest total RX power. UE randomly selects transmission subframe(s) from this set.
· Step 3-3: UE randomly selects frequency from transmission subframe(s).
· FFS how to select resources for a wideband transmission based on the energy/power measurement above.
· Timing

· For all the PSCCH/PSSCH/SLSS/PSBCH transmissions for V2V in all the resource allocation modes, 
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· FFS in RAN1 on the receiver UE assumption on the reception timing, e.g., whether it can assume that all the transmissions in a single subframe use the same synchronization reference.

· PSBCH/SLSS
· For PSBCH DM RS symbol location, Option 3 (i.e., symbol #4, #6, #9 for normal CP) is supported.
· Working assumption: PSBCH content size is the same as Rel-12.
· Working assumption: V2V SLSS/PSBCH periodicity is 200 ms.
· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption needs to be revisited.

· Rel-13 D2D synchronization resource configuration principle is reused.




· RAN4 agreed WF[1] in RAN4#79.
	· ProSe UE transmission timing
· eNB as time reference
· TE : Existing requirement can be reused
· GNSS as time reference
· Requirements for timing misalignment between GNSS based and eNB based timing should be discussed after RAN1 decision

· TE = +/- 12Ts

· SyncRef UE as time reference
· FFS
· Selection/Reselection of ProSe Sync.Reference
· To GNSS
· FFS

· To SyncRef UE
· Need to evaluate with new DMRS under moderate & high speed
· Encourage companies to provide simulation results in RAN4#80 
· Initiation/Cease of SLSS transmission
· eNB based SLSS
· Enhancement of DRX RSRP measurement requirements for V2V is de-prioritized

· GNSS based SLSS
· It should be discussed after RAN1 decision

· SyncRef based SLSS
· Need to evaluate with new DMRS under moderate & high speed
· Encourage companies to provide simulation results in RAN4#80 

· Measurements for ProSe in Any Cell Selection State
· Cell detection
· Consider to update cell detection time due to high speed based on analysis

· Interruption
· Encourage companies to study on interruption impact due to V2V UE TX capability

· Measurement of congestion control & collision avoidance
· Shall be discussed based on RAN1 agreement  


· RAN4 agreed LS[3].
	RAN4 has discussed scenarios supporting multiple component carrier (MCC) operation for V2V services based on LTE sidelink functionality and has reached the following consensus:  

· Analysis and specification of transmission and reception requirements for single component carrier (CC) operation will be completed as a first priority (e.g. for both licensed LTE bands and ITS spectrum at 5.9GHz).
· The analysis and specification of transmission and reception requirements for MCC V2V operation will be completed in RAN4 as second priority as part of the V2V WI.
· If the MCC operation for V2V service can’t be completed within V2V WI time line, RAN4 suggests to further study in Rel-14 pending agreement in the RAN plenary. Therefore MCC operation for V2V operation will be supported in Rel-14.
· Note that MCC V2V operation will depend on the V2V UE RF architecture and RAN4 needs further time to study support of MCC V2V operation and LTE operation with intra UE capabilities.



Based on the agreements, the following requirements can be de-prioritized  in V2V.
· De-prioritized requirement in V2V 

· MCC operation
· It was agreed to be second prioritization in RF, so RRM core requirement is specified with a dedicated V2V carrier  in V2V and MCC related RRM core requirement is deferred to V2X WI.

· Congestion control & collision avoidance ,

· Currently, it is not specified in RAN1, so congestion control related RRM core requirement is deferred to V2X WI.

· For Selection/Reselection to GNSS Sync Reference, 

· It requires detection and measurement of GNSS signal which is out of 3GPP scope. So, it is not necessary to be specified and is left on UE implementation.
· For Initiation/Cease of eNB based SLSS transmission, 
· Enhancement of DRX RSRP measurement requirements for V2V is de-prioritized.  D2D requirements can be reused. 
· For Initiation/Cease of GNSS based SLSS transmission, 

· It requires detection and measurement of GNSS signal which is out of 3GPP scope. So, it is not necessary to be specified and is left on UE implementation..

· Cell detection in Any Cell Selection State

· Regarding a dedicated V2V carrier which is not E-UTRA carrier, cell detection on a dedicated V2V carrier  is not necessary to be specified.
· Interruption

· Regarding a dedicated V2V carrier and assuming V2V RF chain always turns on, interruption to WAN does not happen. 

And, the following requirement can be prioritized in V2V. 
· Prioritized requirement in V2V 
· A dedicated V2V carrier
· UE transmission timing
· eNB as time reference  
· GNSS as time reference
· SyncRef UE as time reference
· Selection/Reselection of  V2V Sync.Reference
· To SyncRef UE
· Initiation/Cease of SLSS transmission

· eNB based SLSS

· SyncRef based SLSS

· Measurement for resource selection/reselection
· It is new requirement for V2V and requires S-RSRP measurement based on DMRS and S-RSSI measurement based on the RAN1#85 agreement. 
2.2 Detail for prioritization of RRM core requirement
Detail prioritized RRM core requirements are provided as follows.
· A dedicated V2V carrier

In V2V WI, only a dedicated V2V carrier is assumed for RRM core requirements.
· UE transmission timing
UE transmission timing requirements specify TA(timing advance) and TE(timing error). 
· eNB as timing reference (IC)
· TA : NTAoffset=0, NTA,SL=0
· TE : Reuse the existing requirement

· GNSS as timing reference (IC, OoC)
· TA : NTAoffset=0, NTA,SL =0
· TE : +/- 12 Ts 
· SyncRef UE as timing reference (OoC)
· Reuse the existing requirement in OoC

· Selection/Reselection of Sync Reference 
This requirement specifies the detection time of synchronization reference (Tdetect,SyncRef )for selection or reselection of Sync Reference. The values in requirement are addressed based on the simulation result[5].
· SyncRef UE (OoC)
· Tdetect,SyncRef UE is defined as 3 seconds at SCH Es/Iot ≥ -3 dB, provided that the V2V UE is allowed to drop a maximum of 14% of its transmissions at the physical layer for the purpose of SyncRef UE selection / reselection.
· Initiation/Cease of SLSS transmissions 

This requirement specifies the evaluation time(Tevaluate,SLSS )of measurement for initiation or cease of SLSS transmissions when networkControlledSyncTx is not configured and related threshold is included.
· eNB based SLSS (IC)
· Reuse the existing requirement 
· SyncRef UE based SLSS (OoC)
· 400ms :  based on the simulation result[6]

· Measurement for resource selection/reselection
This requirement specifies the measurement for resource selection/reselection. 

· The UE physical layer shall be capable of performing the [S-RSSP] measurements [4] and/or the [S-RSSI] measurements [4] within one subframe on resource allocations are indicated by higher. 
· The [S-RSRP] measurement performed according to this section shall meet the [S-RSRP] measurement accuracy requirement in Section 9.10.2.
· The [S-RSSI] measurement performed according to this section shall meet the [S-RSSI] measurement accuracy requirement in Section [TBD].
In summary, based on the prioritization of RRM core requirement, we propose to specify above prioritized requirements to close V2V WI timely and to defer remaining requirements into V2X WI.

3. Conclusion

In this paper, we suggest to prioritize RRM core requirement  which can be completed in this meeting to close V2V WI timely. The prioritized requirements are provided based on RAN1&RAN2 current status and agreed WF and LS in RAN4. And, we propose related WFs[7, 8] for efficient work to close V2V WI timely. 
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