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1. Introduction
In this contribution, we mainly discuss the possible enhancements for Uu V2V from the following three aspects: Latency reduction, UL path selection and DL transmission.
2. Discussion
2.1.  Latency reduction
According to [1], except for the pre-cashing sensing warning use case, the maximum required latency is 100ms for all the other V2V use cases. For pre-cashing sensing warning, due to the extreme low latency (20ms), it is impossible to use the Uu V2V, and only PC5 V2V can be considered. Hence, for the Uu V2V latency evaluation, 100ms can be regarded as the latency requirement.
Proposal 1: 100ms should be regarded as the latency requirement for Uu V2V evaluation.
In the agreed TP [2], three Uu V2V scenarios are introduced as shown in Figure-1.
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	(a) Scenario 2
	(b) Scenario 3A
	(c) Scenario 3B


Figure-1: V2V Scenarios
According to [3], the latency evaluation for the above scenarios is summarized in Table-1.                                              
 Table-1: Latency evaluation for Uu V2V                        
	
	Delay for each latency components (unit: ms)
	Sum
	Overflow

	
	L-SL
	L-RSU
	L-RRC
	L-UL
	L-NW
	L-DL
	
	

	
	
	
	
	
	L-NW_uc
	L-NW_bc
	L-NW_scptm
	L-DL_uc
	L-DL_bc
	L-DL_scptm
	
	

	Scenario 2-1
	
	
	50
	22
	20
	
	
	7.5
	
	
	97.5
	0

	Scenario 2-2
	
	
	50
	22
	
	40
	
	
	47.5
	
	159.5
	59.5

	Scenario 2-3
	
	
	50
	22
	
	
	50
	
	
	20
	142
	42

	Scenario 3A/B-1
	40
	0
	50
	22
	20
	
	
	7.5
	
	
	148.5
	48.5

	Scenario 3A/B-2
	40
	0
	50
	22
	
	40
	
	
	47.5
	
	210.5
	110.5

	Scenario 3A/B-3
	40
	0
	50
	22
	
	
	50
	
	
	20
	193
	93


According to Table-1, it is obvious that the latency of almost all scenarios except for Scenario 2-1 cannot meet the V2V latency requirement. Since the latency mainly relies on the following components: L-SL, L-RRC, L-NW_bc, L-NW_scptm and L-DL_bc, latency reduction needs to be considered in these components. 
1) L-SL 
The current L-SL delay is based on the minimum SC period (40ms). In fact, the SCI period can be further reduced, e.g., reduced to 20ms or 10ms.  Assuming 20ms is used as the minimum SC period, the maximum latency for L-SL can be reduced to 20ms. 
Observation 1: If the minimum SCI period is reduced to 20ms, the L-SL latency can be reduced to 20ms.
2) L-RRC
There are many methods to reduce the L-RRC latency:
· Alt1: keep the vehicle always in RRC_CONNECTED state.
· Alt2: Simplify the RACH procedure.
· Alt3: Using the RACH procedure to transmit the data.
Comparing the above three alternatives, Alt1 can reduce the delay as much as possible and there is no additional specification effort.
Observation 2: If allowing the vehicle keeps in RRC_CONNECTED state, 50ms L-RRC delay can be reduced.
3) L-NW_bc/L-NW_scptm
One method for reducing the L-NW_bc/L-NW_scptm is to skip CN transportation. It means the data is forwarded directly from one eNB to another neighbor eNB. Considering the multiple eNB case should be supported, the minimum latency of L-NW_bc/L-NW_scptm can be reduced to 20ms, same as the latency of L-NW_uc.
Observation 3: The latency of L-NW can be reduced to 20ms by skip CN transportation.
4) L-DL_bc
Both eMBMS and SC-PTM can be used for broadcast. Since for DL transmission latency, L-DL_scptm is much shorter than L-DL_bc, and also SC-PTM has higher resource efficiency than eMBMS, in case of broadcast, SC-PTM can be considered instead of eMBMS.
Observation 4: For Uu V2V broadcast transmission, SC-PTM can instead of eMBMS, and the latency of L-DL can be reduced to 20ms.
According to the four observations, the latency of each scenario can be reduced, as shown in Table-2, and meet the V2V latency requirement. 
Table-2: Reduced latency for Uu V2V scenarios
	Scenario
	Components for latency optimization
	Total latency after optimization (unit: ms)

	2-1
	N/A
	97.5

	2-2
	L_RRC, L_NW_bc
	89.5

	
	L_RRC, L_DL_bc
	92

	2-3
	L_RRC
	92

	
	L_RRC, L_NW_scptm
	72

	3A/B-1
	L_RRC
	98.5

	
	L_SL, L_RRC
	78.5

	3A/B-2
	L_SL, L_RRC, L_NW_bc, L-DL_bc
	93

	3A/B-3
	L_SL, L_RRC, L_NW_scptm
	93


Proposal 2: In order to meet the Uu V2V latency requirement, the following solutions can be considered:
· a) Reducing the SCI period;
· b) Keeping the vehicle in RRC_CONNECTED state for unicast transmission/reception;
· c) The data path skip CN;
· d) Using SC-PTM instead of eMBMS for DL broadcast transmission.
For solution a), since the SCI period is discussed in RAN1, if it needs to be reduced, LS should be sent to RAN1.
Proposal 3: Send LS to RAN1 to check whether the SCI period can be reduced, e.g. 20ms or 10ms.
For solution c), eNB should be able to identify the V2V traffic and then broadcast it in its serving cell and/or forward it to the other neighbor eNBs. 
Proposal 4: To skip CN transmission, AS layer in eNB is required to identify the V2V traffic from the legacy Uu traffic.
In addition, eNB is required to decide the V2V traffic routing area. Since the decision is possibly based on some information carried in the V2V message, the interpretation of V2V message is needed. Due to the content of V2V message is transparent to AS layer, it is difficult for eNB AS layer to make the routing area decision, and the task should be moved to upper layer. The upper layer could be a RSU like function but supporting V2V service. 
Proposal 5: To skip CN transmission, APP layer function supporting V2V service needs to be supported in eNB, and it should be responsible for the routing area decision. 
2.2. UL path selection
According to [1], the use cases for V2V communication are listed below:
Table-3:  V2V communication type for each V2V use case
	
	Use cases

	V2V
	Forward Collision Warning

	
	Control Loss Warning

	
	V2V emergency vehicle warning

	
	V2V Emergency stop

	
	Corporative Adaptive Cruise Control

	
	Queue Warning

	
	Wrong way driving warning

	
	V2V message transfer under MNO control

	
	pre-crash sensing warning


According to Table-3, it is obvious that the V2V use cases are all for traffic safety. V2V message needs to be received by UEs either in the infrastructure network hole or outside the PC5 transmission coverage. As the vehicle is in high speed and its radio environment changes rapidly, it had better transmit the same V2V message on both via SL and Uu (if available, e.g. UE is in RRC_CONNECTED state) for robustness.
Proposal 6: The same V2V message needs to be transmitted both via SL and Uu (if available) for robustness.
2.3. DL transmission
Through the latency reduction enhancement, the delay requirement for Uu V2V can be satisfied if unicast or SC-PTM is used for DL transmission. But both of these two DL transmission mechanisms have shortages. For unicast, the resource efficiency is undesirable. For SC-PTM, current mechanism cannot work without CN. Many issues need to be addressed:
1) New mechanism should be introduced to bundle the TMGI and V2V traffic received from the vehicles or neighbor eNBs.
2) Since the TMGI for legacy eMBMS traffic is allocated in BM-SC, if CN is skipped, how to allocate the TMGI for V2V traffic in eNB should be discussed.
3) New mechanism to trigger the eNB starts SC-PTM transmission should be considered since there is no MBMS Session Start Request from CN.
4) The SC-MTCH transmission is based on DRX pattern, which may be not suitable for V2V message which is mainly for traffic safety and has clear delay requirement.
Considering the above issues, using PC5 transmission between ENB and UE as DL transmission mechanism instead of SC-PTM can be considered.
Proposal 7: Propose to consider PC5 mechanism between eNB and UE for DL transmission. 
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: 100ms should be regarded as the latency requirement for Uu V2V evaluation.
Proposal 2: In order to meet the Uu V2V latency requirement, the following solutions can be considered:
· a) Reducing the SCI period;
· b) Keeping the vehicle in RRC_CONNECTED state for unicast transmission/reception;
· c) The data path skip CN;
· d) Using SC-PTM instead of eMBMS for DL broadcast transmission.
Proposal 3: Send LS to RAN1 to check whether the SCI period can be reduced, e.g. 20ms or 10ms.
Proposal 4: To skip CN transmission, AS layer in eNB is required to identify the V2V traffic from the legacy Uu traffic.
Proposal 5: To skip CN transmission, APP layer function supporting V2V service needs to be supported in eNB, and it should be responsible for the routing area decision. 
Proposal 6: The same V2V message needs to be transmitted both via SL and Uu (if available) for robustness.
Proposal 7: Propose to consider PC5 mechanism between eNB and UE for DL transmission. 
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