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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#79, the RRM requirements for supporting V2V over PC5 were extensively discussed. A WF [2] was agreed, and the main points are copied below.

	· 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


Compared to (e)D2D requirements defined in Rel-12 and Rel-13, there are some new factors to be considered for V2V, i.e. the new physical layer design and the high speed condition. Since RAN1 has not finalized the work on V2V and since some simulation evaluations are needed in RAN4, many requirements are left as open in [2]. 

RAN4 discussed the simulation assumptions among interested companies in RAN4#79, but no agreement could be reached, and the discussion continues on the email reflector. At the same time, an LS [3] was sent from RAN1 summarizing the main agreements on V2V made during RAN1#85, which can help to progress RAN4 work to some extent.
In this paper, we will share our views on the remaining issues of V2V RRM.    
2 Discussion
TX timing
TX timing requirements includes both timing error (TE) and timing advance (TA) requirements. 
For TE requirements, it is already agreed that when eNB is used as the sync source existing requirement will be re-used, and when GNSS is used as sync source, 12Ts error is required. When SyncRef UE is used as sync source, existing requirement for D2D is 24Ts, but some companies are concerned whether it can be re-used due to high speed. If we consider 2 vehicles moving in opposite direction and each at the speed of 250km/h, the relative speed will be 500km/h. This is challenging scenario for UE to track each other, in particular there could be significant change in the Doppler shift. Therefore, we think RAN4 needs to evaluate the UE tracking performance for SyncRef UE case and high speed.
For TA requirements, RAN1 agreed that 

	For all the PSCCH/PSSCH/SLSS/PSBCH transmissions for V2V in all the resource allocation modes, NTA,SL=0”.


It should be noted that handling of misalignment between GNSS and eNB timing is not mentioned in RAN1 agreements, and we understand that the issue can be handled with network and UE implementation. It should be noted that the same problem could already happen with D2D, when UE moves from IC to OoC or vice versa, and no additional requirement is defined there.
Proposal 1: RAN4 needs to study the UE tracking performance when SyncRef UE is used as sync source for high speed scenario. 
Proposal 2: All TA requirements for V2V are defined based on NTA,SL=0. Misalignment between GNSS and eNB timing is handled by implementation.
Selection/Reselection of ProSe Sync Reference
For selection/reselection of GNSS as sync source, 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. Some companies mentioned in RAN4#79 that the accuracy of GNSS from UE side may be available to LTE (either UE or eNB), and requirements can be defined based on this accuracy for GNSS selection/reselection. In our view, the requirement like that UE should select/reselect GSNN if the accuracy is above X value is essentially functional requirement. For performance requirements, what is concerned is how fast UE can measure the GNSS signal and how accurate the measurement is. It is clear that these are out of 3GPP scope, so we still think that requirements are not defined for selection/reselection of GNSS as sync source.
For selection/reselection of GNSS as sync source, it is clear that current D2D requirement of 20s is not suitable for high speed in V2V scenario. There are 2 considerations in this requirement – one is the ideal detection time (derived from the number of SLSS samples needed), and the other one is the allowed dropping rate as discussed in [4]. For the first one, RAN4 could start the simulation work to evaluate the SLSS detection performance under high speed. 
However, the dropping rate is the main limitation if requirement should be significantly improved. It should be also noted that RAN1 has agreed a longer periodicity, which should be considered in the requirement.
	V2V SLSS/PSBCH periodicity is 200 ms.


If UE is still allowed to drop the same percentage of its ProSe transmission as in current requirement, the detection delay would be 5 times, i.e. 100s, and this is clearly not acceptable even for normal speed. On the other hand, if dropping rate is allowed larger, the transmitting UE may not be detectable for other UEs, which is also an issue for V2V scenario. The problem should be further discussed in RAN4 and RAN1.
Proposal 3: Requirements are not defined for selection/reselection of GNSS as sync source.

Proposal 4: RAN4 to evaluate the SLSS detection performance in high speed, and further discuss the allowed dropping rate for SLSS detection requirement.

Initiation/Cease of SLSS transmission

When eNB is used as sync source, it is already agreed that “Enhancement of DRX RSRP measurement requirements for V2V is de-prioritized”. We think whether enhanced requirement would be defined or not depends on the time available in RAN4 to finish the work.
When GNSS is used as sync source, RAN1 agreed that 

	At least one value is reserved for SLSS ID used for SLSS transmissions from UEs having GNSS as the synchronization reference.


However, in the agreement it is only mentioned that GNSS based SLSS will be transmitted, but the condition for initiate or cease the transmission is not mentioned. Therefore, further details from RAN1 is needed before RAN4 decides whether or what requirement is specified for Initiation/Cease of GNSS based SLSS transmission.

When SyncRef UE is used as sync source, the requirement is depending on the S-RSRP measurement requirement. RAN1 agreed that
	For PSBCH DM RS symbol location, Option 3 (i.e., symbol #4, #6, #9 for normal CP) is supported.


It is clear that simulation evaluation is needed to understand the measurement performance (delay and corresponding accuracy) of S-RSRP with new DMRS structure and high speed. In our view, the same accuracy requirements should be kept, while new delay requirements may be needed also considering the new PSBCH periodicity of 200ms.
Proposal 5: RAN1 agreement on condition for initiate or cease the GNSS based SLSS transmission is needed.
Proposal 6: RAN4 to evaluate S-RSRP measurement performance for new DMRS structure and high speed.
Measurements for ProSe in Any Cell Selection State
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. The requirement is defined based on the assumption that UE in OoC is also using kind of DRX for power saving, and to enhance the requirement, one way is to assuming UE is not performing DRX or performing DRX with short cycle, and another way is to apply the enhanced requirements for cell detection as being discussed under HST WI. We prefer to the first approach, as the cell detection enhancement for HST is not concluded yet, and power consumption may not be very critical for vehicle UEs.
Proposal 7: The OoC cell detection requirements is defined assuming UE is performing no DRX or DRX with short cycle.

Interruption
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 not agreed the UE TX capability and the priority of V2V TX on non-serving carrier, but SPS has been agreed for Mode 1.
	•
Support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode-1


In case a shared TX chain is used for V2V and WAN UL, and if the same priority as defined in Rel-13 eD2D is applied, UE would cause interruption for every SPS instance, and it is clear that current allowed interruption rate (0.5%) is not suitable. Therefore, RAN4 still needs RAN1 agreement on UE TX capability and the priority of V2V TX on non-serving carrier before deciding on the interruption requirements.

Proposal 8: RAN4 still needs RAN1 agreement on UE TX capability and the priority of V2V TX on non-serving carrier before deciding on the interruption requirements.
Measurement of congestion control & collision avoidance
RAN1 has made a lot of agreements in RAN1#85. 
For collision avoidance in Mode 2 (resource (re)selection in UE autonomous resource selection mode), UE measurement is involved in step 2 and step 3. On step 2 (UE excludes resources at least based on SA decoding and additional conditions), UE is expected to measure the DMRS (option 2-2) or data (option 2-3) REs in the data resources associated with an SA. On step 3 (UE selects its transmission resource from the resources not excluded), UE is expected to measure the total received energy of the data resources that are not excluded in step 2. All those measurements are new, and subject to RAN1 definition before RAN4 can specify performance requirements for them.
For congestion control, RAN1 agreed that 

	–
A measurement metric is specified to reflect the congestion level of a PC5 carrier, e.g., similarly to the channel busy ratio defined in ETSI.


Again exact definition of the measurement is needed from RAN1.
Proposal 9: RAN4 needs exact definitions of new measurement to be introduced for congestion control & collision avoidance, before specifying performance requirements for them.
3 Conclusions 

In this paper, we provided our views on remaining open issues for V2V RRM. Based on the analysis, we have the following proposals.

Proposal 1: RAN4 needs to study the UE tracking performance when SyncRef UE is used as sync source for high speed scenario. 
Proposal 2: All TA requirements for V2V are defined based on NTA,SL=0. Misalignment between GNSS and eNB timing is handled by implementation.

Proposal 3: Requirements are not defined for selection/reselection of GNSS as sync source.

Proposal 4: RAN4 to evaluate the SLSS detection performance in high speed, and further discuss the allowed dropping rate for SLSS detection requirement.

Proposal 5: RAN1 agreement on condition for initiate or cease the GNSS based SLSS transmission is needed.
Proposal 6: RAN4 to evaluate S-RSRP measurement performance for new DMRS structure and high speed.

Proposal 7: The OoC cell detection requirements is defined assuming UE is performing no DRX or DRX with short cycle.
Proposal 8: RAN4 still needs RAN1 agreement on UE TX capability and the priority of V2V TX on non-serving carrier before deciding on the interruption requirements.
Proposal 9: RAN4 needs exact definitions of new measurement to be introduced for congestion control & collision avoidance, before specifying performance requirements for them.
4 References

[1] RP-152293, New WI proposal: Support for V2V services based on LTE sidelink, LG Electronics, Huawei, HiSilicon, CATT, CATR

[2] R4-164751, WF on RRM core requirement for V2V, LG Electronics
[3] R1-165965, LS on RAN1 agreements potentially related to RAN2 in sidelink-based V2V, RAN1

[4] R4-150201, Simulation assumptions for D2D synchronization requirements, Qualcomm Incorporated
