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1      Introduction
The service requirements for V2V, V2X, and V2I has studied in SA1 [1] and the corresponding RAN enhancements are to be studied in RAN1 and RAN2 [2]. However support for PC5 transport for V2V services shall be given the highest priority until RAN#70 according to SI description. In this contribution, we would like to make some initial observations regarding the potential specification impacts in order to meet the service requirements for V2V. 
2      Discussion
E2E delay requirement

Various V2V use cases and the corresponding E2E (End-to-End) delay requirements are defined in SA1. 100ms E2E delay is defined as the upper boundary for most of cases and 20ms E2E delay is defined for few cases, e.g. pre-crash sensing warning. The Table1-1 and Table1-2 give an approximate analysis of the delay over PC5 interface in Rel-12 D2D communication, for both mode 1 and mode 2 resource allocation. Note the delay over radio interface will directly mean E2E delay unless the idle UE becomes connected. The analysis is based on the FDD configuration given [3] and the most aggressive configuration for D2D communication, i.e. 40ms SA/data period, the first 4 consecutive TTIs for SA and following 4 consecutive TTIs for data. However in the mixed carrier scenario, the aggressive configuration for D2D communication may not be desirable since it sacrifices the resource for cellular transmissions. Also without the assumption of the first 4 consecutive TTIs for SA and following 4 consecutive TTIs for data, actual D2D configurations to meet 100ms E2E delay requirement will be more limited, e.g. relatively long SA/data period cannot be used, etc. It should be also noted if the resource is allocated in the dedicated manner for the idle UE, the control plane setup delay is added so the overall delay will exceed 100ms in the case.
	Procedure
	Time [ms]

	Alignment time for SR
	2.5

	Scheduling Request
	1

	Transmission of PDCCH
	4

	SL-BSR (UE -> eNB)
	4.8

	Transmission of PDCCH
	4

	Alignment time for SA/data period
	20

	Sidelink control (average)
	2

	Alignment time for data
	2

	Sidelink data (average)
	2

	Total
	42.3


	Procedure
	Time [ms]

	Alignment time for SA/data period
	20

	Sidelink control (average)
	2

	Alignment time for data
	2

	Sidelink data (average)
	2

	Total
	26


Table1-1. Mode2 for both the idle and the connected UE



















        





       Table1-2. Mode1 for the connected UE
Observation-1: With the aggressive configuration for D2D communication, 100ms E2E delay requirement can be met with the Rel-12 D2D communication mechanism. However the actual configurations to meet 100ms E2E delay requirement are limited and it may sacrifice the resource for cellular transmissions. 

Observation-2: The most time-spending part in Rel-12 D2D communication is to wait the next SA/data period, so reduction of this delay would be most helpful if any enhancement is required in the delay point of view.
Observation-3: If the resource is allocated in the dedicated manner for the idle UE, the control plane setup delay is added so the overall delay will exceed 100ms.

High mobility

The UE with the speed up to 280km/h should be supported and accordingly the new channel structure may be required to support high mobility UE in D2D communication. If RAN1 introduced a new channel, there may impact on a resource pool configuration e.g. a separate resource pool for high mobility UE or V2V UEs.  In this case, RAN2 might need to consider the corresponding resource management in efficient manner, e.g. resource pool and/or, measurement configuration based on UE mobility or V2V service, etc. 

Observation-4: High mobility support may or may not affect RAN2 work in resource pool/measurement operation. 
High density of UEs

High density of UEs should be supported. Some can argue if Rel-12 D2D communication already supports high number of UEs. However it seems based on the deployment scenarios discussed in RAN1, the higher density of UEs than that of Rel-12 D2D communication is assumed. An enhanced mechanism to avoid collision may need to be considered since lots of UEs around the place of, e.g. the traffic accident, will transmit a warning message at the similar time. If we assume to support the dedicated mode 1/2 resource allocation for the idle mode for V2V, an enhanced mechanism for access control may also be considered. It may be also possible to take a proper action to handle congestion in the upper layer once the congestion is detected, e.g. avoidance of the duplicate message, etc.  

Observation-5: An enhanced mechanism to avoid collision or to handle congestion may need to be considered. In addition, handling of the congestion in the upper layer may be also considered. 

High reliability without application-layer message retransmissions
In Rel-12 D2D communication, no HARQ feedback and RLC AM is applied, so the reliability relies on the blind HARQ retransmissions, setting of robust MCS level and transmission power. Some may think that HARQ feedback or RLC AM should be supported for the high reliability, however the support of HARQ feedback or RLC AM would imply that some kind of unicast connection between transmitter UE and receiver UE and the establishment of this connection would add additional delay to the message transmissions. Furthermore, for the V2V use case there may be many receiver UEs and the unicast connection would be needed with each of them. In our view, at least for V2V, the scenario to support unicast is not clear and the support of unicast for V2V is out of RAN SI scope. Accordingly RAN1 also assumes V2V transmission will be done in the broadcasting manner and does not assume any feedback channel. 
Observation-6: High reliability should be supported without introduction of any feedback channel for unicast.  

Flexible size of data
Various use cases and the corresponding sizes of data are defined for V2V. 50 – 300 bytes are defined as typical and up to 1200 bytes should be supported for some cases. We assume it is already supported in Rel-12 D2D communication thanks to dynamic resource allocation and support of RLC UM. 
Observation-7: Transmission of the flexible size of data is already supported in Rel-12 D2D communication. 
Periodical transmissions and event-driven immediate transmissions

In Rel-12 D2D communication, both periodical transmissions and event-driven immediate transmissions are supported in the transparent manner to AS layer. However in the latest RAN1 LS [4], the size of the data for the periodical transmissions seems fixed, i.e. one 300-byte message followed by four 190-byte messages. With that assumption, an enhancement for the resource allocation, e.g. SPS like manner, may be considered. 

Observation-8: Both periodical transmissions and event-driven immediate transmissions are supported in the transparent manner to AS layer in Rel-12 D2D communication. However an enhancement for the resource allocation may be considered if the size of the data is somewhat fixed for the periodical transmissions. 
3      Conclusions

In this contribution, we have seen some observations to the main service requirements for V2V. RAN2 is asked to take the following observations into account for further progress. 

Observation-1: With the aggressive configuration for D2D communication, 100ms E2E delay requirement can be met with the Rel-12 D2D communication mechanism. However the configurations to meet 100ms E2E delay requirement are limited and it may sacrifice the resource for cellular transmissions. 

Observation-2: The most time-spending part in Rel-12 D2D communication is to wait the next SA/data period, so reduction of this delay would be most helpful if any enhancement is required in the delay point of view.
Observation-3: If the resource is allocated in the dedicated manner for the idle UE, the control plane setup delay is added so the overall delay will exceed 100ms.

Observation-4: High mobility support may or may not affect RAN2 work in resource pool/measurement operation. 
Observation-5: An enhanced mechanism to avoid collision or to handle congestion may need to be considered. In addition, handling of the congestion in the upper layer may be also considered. 

Observation-6: High reliability should be supported without introduction of any feedback channel for unicast.  

Observation-7: Transmission of the flexible size of data is already supported in Rel-12 D2D communication. 

Observation-8: Both periodical transmissions and event-driven immediate transmissions are supported in the transparent manner to AS layer in Rel-12 D2D communication. However an enhancement for the resource allocation may be considered if the size of the data is somewhat fixed for the periodical transmissions. 
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