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1 Introduction
In this contribution, we provide high-level discussions on V2V and discuss its potential impact on RRM requirements.

2 Requirements for V2V-Capable UEs

RAN4 will need to specify two sets of RRM requirements for V2V-capable UEs operating V2V:

1) New V2V RRM requirements to ensure V2V performance (e.g., measurement delay and accuracy requirements):

· New requirements for V2V operation (RRC_CONNECTED, RRC_IDLE, cell selection state),
· New requirements for V2V synchronization (RRC_CONNECTED, RRC_IDLE, out of coverage)
The existing Rel-12/13 eD2D and LTE requirements should be reused wherever it is possible.
2) New cellular RRM requirements and/or applicability conditions in the existing cellular requirements to ensure cellular performance is not degraded.
· Proposal 1: All new V2V RRM requirements are specified in a separate clause of the relevant requirements group section in TS 36.133, e.g.:

· V2V requirements for UEs in RRC_IDLE in a new clause 4.4,

· V2V measurement requirements for UEs in RRC_CONNECTED in a new clause 8.X (i.e. one available after 8.13),

· V2V measurement accuracy requirements (if any) for UEs in RRC_CONNECTED in a new clause,

· All V2V requirements in out-of-coverage in a new section 11.

· Proposal 2: Cellular requirements for V2V-capable UEs are specified in a separate subclause of the relevant cellular requirements section in TS 36.133.

3 Impact on UE Cellular Requirements during V2V Operation
Although the ambition is to reuse the work and requirements already completed for D2D whenever it is possible, this may not be possible in many cases. The V2V operation is different than D2D in terms of mobility (speed of UEs), resource allocation, synchornization procedures, operational scenarios including spectrum allocations etc. Consequently, it may not be possible to reuse the D2D requirements directly.
In Table 2 below, we summarize high-level views related to V2V impacts on existing RRM requirements.

Table 2: Potential V2V impacts on existing requirements for V2V-capable UEs

	Requirements Group
	Comments

	E-UTRAN RRC_IDLE state mobility
	The D2D IDLE state requirements are specified in section 4.5. These include requirements on interruptions, iniciation/cease of SLSS transmissions. 
If new synchronization signals are specified for V2V, which might be the case, then it is relevant to specify them here, but prefereably under a new subsection at the end. Also, if any interruptions need to be allowed then these could also be specified under this new subsection.  
In addition, if any of the existing E-UTRAN IDLE state requirements are to be resued, then they should be referenced here. It might be necessary to specify requirements on cell re-selection (including detection, measurement, evaluation) for V2V UE. This need to be further discussed. 

	E-UTRAN RRC_CONNECTED state mobility
	Given that the V2V operation support much higher speeds (up to 140 + 140 km/h), this can be expected to have an impact on the CONNECTED state mobility. It is suggested that RAN4 studys the mobility impact further.  

	RRC Connection Mobility Control
	The impact on the requirements in this group shall be studied, except perhaps CSG proximity requirements since CSG deployments have not been considered in V2V scenarios.

	Timing and signalling characteristics
	The D2D requirements are specified in section 7.16. These include requirements on transmission timing, interruptions.  

It it suggested that the requirements in this group shall be studied. It is expected that new transmission timing requirements will be needed since the synchronization procedure and the synchronization references considered for V2V is different from D2D.

	UE Measurements Procedures in RRC_CONNECTED State
	The D2D requirements are specified in section 8.10. These include requirements on initiation/cease of SLSS transmissions. For V2V UEs that operate in-coverage, any new CONNECTED state requirements shall be specified in this section. If new measurements are defined, or the existing requiremnets do not apply, then it shall be explicitly stated. Also, if new measurements are specified for V2V, then corresponding measurement requirements need to be specified in this section. In general, the introduction of V2V should not impact the legacy operation.  It shall further be ensured that no impacts are caused on legacy operation and requirements due to V2V. 

	Measurements performance requirements for UE
	The V2V impact on the existing accuracy requirements shall be discussed on a per-measurement basis. In general, the accuracy requirements for cellular measurements shall preferably not change but rather ensured that it is met by other means, whenever possible. That is if N number of subframes is available at the UE then UE should meet the existing cellular measurement accuracies. The accuracy requirements should be specified in this section if new measurement specific to V2V is specified. 

	ProSe Requirements in Any Cell Selection state
	This section contains D2D requirements for UEs in any cell selection state (out of coverage). It might be possible to reuse some of the requirements already agreed here, but more discussions are needed to find out which. But it is expected that requirements related to synchronization procedure is affected. Regarding SLSS transmissions, this is pending RAN1 agreement on which singals to use for detecting other references, or if these are reused. RAN4 will of course need to define the detection time, measurement time, and selection/re-selection requirements for V2V. These are pending RAN1 agreements, and more RAN4 discussions. 


Based on the above summary, it might be possible to reuse parts of the D2D requirements already specified. However, it is too early to decide in RAN4 exacly which parts are possible to reuse as some details are pending RAN1 agreements. Therefore more discusisons are needed in RAN4. The general approach should be that the V2V operation should not impact the legacy operation, i.e. is shall be ensured that the legacy cellular and D2D performance protected. This may require that the necessary subframes are made available at the UE to be able to perform measurements needed to meet the legacy operation. Typically these would be subframes #0 and #5 which are currently used for many cellular measurements. However, different number of available subframes may be required for different measurements types. This needs to be considered when developing the requirements for V2V. 
· Proposal 3: RAN4 to discuss and develop a common set of subframes (e.g., subframes #0 and #5) that shall be made available for most measurements, which may be specified as an additional condition to ensure the legacy measurement performance is not degraded when the UE operates V2V.
· Proposal 4: Discuss the minimum number of subframes that shall be made available for each legacy measurement.

4 Summary

The following have been observed and proposed in this contribution:

· Proposal 1: All new V2V RRM requirements are specified in a separate clause of the relevant requirements group section in TS 36.133, e.g.:

· V2V requirements for UEs in RRC_IDLE in a new clause 4.4,

· V2V measurement requirements for UEs in RRC_CONNECTED in a new clause 8.X (i.e. one available after 8.13),

· V2V measurement accuracy requirements (if any) for UEs in RRC_CONNECTED in a new clause,

· All V2V requirements in out-of-coverage in a new section 11.

· Proposal 2: Cellular requirements for V2V-capable UEs are specified in a separate subclause of the relevant cellular requirements section in TS 36.133.

· Proposal 3: RAN4 to discuss and develop a common set of subframes (e.g., subframes #0 and #5) that shall be made available for most measurements, which may be specified as an additional condition to ensure the legacy measurement performance is not degraded when the UE operates V2V.

· Proposal 4: Discuss the minimum number of subframes that shall be made available for each legacy measurement.

