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1      Introduction

For LTE-based V2X services, RAN2 has focused on scenarios and the discussion of the end2end delay and the system capacity analysis up to now. In this contribution, we would like to lay out the considerations and enhancements in RAN2 areas as a way forward. 
2      Discussion
Support of 100m end2end delay requirement
End2end delay analysis has been discussed and one of proposed observations is that 100ms end2end delay requirement cannot be met in the scenario 3 (e.g. UL via SL and DL) [1]. One may argue we should consider new enhancements to reduce the delay in UL or DL. However, RAN1 studies the enhanced resource allocation in SL (e.g. SA and data can be transmitted in the same sub-frame) [2], which means 100ms end2end delay requirement may be met in the end. In addition, it seems RAN3 considers that eNB type RSU is a logical function implemented in the eNB and it can route the message by itself if the RSU includes the application for V2V [3], which means 100ms end2end delay requirement may be also met in the end. With those observations, it seems better to wait until we have better understanding on the enhanced resource allocation in SL and local routing function in the eNB. 
[Proposal 1]: To reduce the delay in the scenarios 2/3, it is better to wait until we have better understanding on the enhanced resource allocation in SL and local routing function in the eNB before introduction of new enhancements.  
Another observation from the end2end delay analysis is that 100ms end2end delay requirement cannot be met in the scenario 2 if we include the idle to connected mode transition time for the RRC connection and bearer establishment for the transmitter. So, firstly, RAN2 should determine whether we can simply assume we keep the V2V UEs in RRC connected or we should consider introduction of new enhancements to meet 100ms end2end delay requirement to the RRC idle V2V UE. The power consumption from keeping the UE in RRC connected may not be an issue since the car or infrastructure entity has sufficient battery capacity. However, we should also consider signaling overhead (e.g. due to handovers) and the amount of resource (e.g. whether 16bits C-RNTI is sufficient) aspects. Note that the eNB type RSU discussed in RAN3 can also help with the reduction of the delay in scenario 2. This means that, with eNB type RSU, addition of 50ms transition time for the RRC connection and bearer establishment for the RRC idle V2V UE may still meet 100ms end2end delay requirement in the end. 
[Proposal 2]: RAN2 is asked to discuss whether we can assume to keep the V2V UEs in RRC connected so the delay from RRC connection and bearer establishment is not required. 

Support of inter-F/PLMN D2D communication with network control
One of the PC5-based V2V scenarios is the case wherein the UE operates PC5 in another carrier while the UE is inside coverage of the eNB in the primary serving carrier. And in this case, the network may control at least some parameters (e.g. resource pool configuration) that affects UE resource selection [2]. In Rel-12, inter-F D2D communication is already feasible but the network does not configure any parameter that affect UE resource allocation for inter-F D2D communication (i.e. it relies on the UE autonomous reading of SIB from that carrier). In that sense, this feature is more similar to the Rel-13 inter-F/PLMN D2D discovery in principle. However, we should consider a cross-carrier scheduling would be applied as the scheduled resource allocation by the eNB for inter-F/PLMN D2D communication for V2V. Since RAN1 progress regarding cross-carrier scheduling for the inter-F/PLMN D2D communication is still pre-matured, it seems better to wait until we have more inputs from RAN1. 
[Proposal 3]: For the UE autonomous resource selection for inter-F/PLMN D2D communication, the principles of Rel-13 inter-F/PLMN D2D discovery should be the baseline. 
[Proposal 4]: For the eNB scheduled resource allocation for inter-F/PLMN D2D communication, it is better to wait until we have more inputs regarding a cross-carrier scheduling aspect from RAN1. 

Support of semi-persistent scheduling from the eNB
RAN1 indicated semi-persistent scheduling from the eNB for PC5 transmissions as one of enhancement to resource selection/structure [2]. We think this semi-persistent resource allocation is applicable to the periodic traffic for V2V services. RAN1 assumes one 300-byte message followed by four 190-byte message with 100ms or 500ms message generation period [4]. In Rel-8, SPS is already supported in UL and DL. Rel-8 SPS consists of RRC-based configuration and PDCCH-based activation/deactivation. Dynamic activation/deactivation was introduced since talk and silent period are changed often during the call and the typical packet size is different for them. However for periodic traffic for V2V service, we may not need to consider two separate steps (i.e. configuration and activation/deactivation) since it is assumed the packet size is not changed in dynamic. In principle we think the similar way of the eNB scheduled resource allocation for D2D discovery (i.e. RRC-based semi-persistent resource allocation) can be applied as semi-persistent scheduling from the eNB for D2D communication. In addition we think the semi-persistent scheduling from the eNB for UL transmissions is also beneficial. In this case, we think it is better to reuse the existing UL SPS mechanism since the MCS information can be changed often dependent on the radio condition in UL. In order to support the periodic traffic pattern for V2V services, we should introduce new values of semiPersistSchedIntervalUL (i.e. 100ms and 500ms). 

[Proposal 5]: Semi-persistent scheduling from the eNB for PC5 transmissions for V2V is supported based on the eNB scheduled resource allocation as used in D2D discovery. 
[Proposal 6]: Semi-persistent scheduling from the eNB for UL transmissions for V2V is supported based on the existing UL SPS and, 100ms and 500ms are introduced as new values of semiPersistIntervalUL. 
Support of robust resource allocation to temporal interruption due to handover and cell reselection

For Uu-based V2V service, the interruption time due to handover can be considered as either around 15ms according to [5, Table 16.5-1, 16.5-2 U-plane interruption] or around 50ms according to [6, Figure 5.2.2-1 Service interruption time]. For PC5-based V2V service, the interruption time for the transmission would be similar to that of Uu-based V2V service since the transmission resource pool configuration to be used in the target cell can be included into the RRC connection reconfiguration including mobilityControlInfo. However, the interruption time for the reception would be increased a lot since the UE attempts to read SIB18 after handover. With the assumption of 320ms repetition period for SIB18, the additional interruption time for the reception would be 160ms in average. The easiest solution to reduce the additional interruption time would be to include the reception pool configuration to be used in the target cell into the RRC connection reconfiguration including mobilityControlInfo. 
The need of the consideration for the interruption time due to cell reselection depends on the conclusion of the proposal 1. If we assume we keep the V2V UEs in RRC connected, we do not need to consider it. However if we support the V2V UEs in idle mode, the interruption time due to cell reselection cannot be ignorable for PC5-based V2V service. With the assumption of 320ms repetition period for SIB18, the interruption time for both transmission and reception would be 160ms in average since the UE attempts to read SIB18 after cell reselection. The easiest solution to reduce the interruption time would be to reselect the cell after the acquisition of SIB18 if PC5-based V2V service is ongoing. However it makes the UE stay in the non-best cell a bit longer until the acquisition of SIB18. 
[Proposal 7]: RAN2 is asked to discuss the interruption time due to handover and the need to reduce the interruption time for the transmission or reception of V2V. 
· Interruption time for the transmission and reception in Uu-based V2V: around 15/50ms
· Interruption time for the transmission in PC5-based V2V: around 15/50ms
· Interruption time for the reception in PC5-based V2V: around (15/50 + SIB18 repetition period/2)ms
[Proposal 8]: The interruption time due to cell reselection in PC5-based V2V is (SIB18 repetition/2)ms and RAN2 is asked to discuss the need to reduce it. 
Support of transmitter-specific information
Transmitter-specific information such as location, velocity, and direction of the transmitter would be helpful in determination of target cells to forward the message or an efficient resource allocation. However whether the existing positioning framework should be sufficient for that purpose is questionable. If not, in addition whether the information should be AS information is also questionable. 
[Proposal 9]: RAN2 is asked to discuss whether the existing positioning framework should be sufficient to support transmitter-specific information before introduction of new enhancements. 
3      Conclusions

In this contribution we made the following proposals as RAN2 considerations and enhancements for V2X. 

[Proposal 1]: To reduce the delay in the scenarios 2/3, it is better to wait until we have better understanding on the enhanced resource allocation in SL and local routing function in the eNB before introduction of new enhancements.  
[Proposal 2]: RAN2 is asked to discuss whether we can assume to keep the V2V UEs in RRC connected so the delay from RRC connection and bearer establishment is not required. 

[Proposal 3]: For the UE autonomous resource selection for inter-F/PLMN D2D communication, the principles of Rel-13 inter-F/PLMN D2D discovery should be the baseline. 

[Proposal 4]: For the eNB scheduled resource allocation for inter-F/PLMN D2D communication, it is better to wait until we have more inputs regarding a cross-carrier scheduling aspect from RAN1. 

[Proposal 5]: Semi-persistent scheduling from the eNB for PC5 transmissions for V2V is supported based on the eNB scheduled resource allocation as used in D2D discovery. 

[Proposal 6]: Semi-persistent scheduling from the eNB for UL transmissions for V2V is supported based on the existing UL SPS and, 100ms and 500ms are introduced as new values of semiPersistIntervalUL. 

[Proposal 7]: RAN2 is asked to discuss the interruption time due to handover and the need to reduce the interruption time for the transmission or reception of V2V. 

· Interruption time for the transmission and reception in Uu-based V2V: around 15/50ms

· Interruption time for the transmission in PC5-based V2V: around 15/50ms

· Interruption time for the reception in PC5-based V2V: around (15/50 + SIB18 repetition period/2)ms

[Proposal 8]: The interruption time due to cell reselection in PC5-based V2V is (SIB18 repetition/2)ms and RAN2 is asked to discuss the need to reduce it. 

[Proposal 9]: RAN2 is asked to discuss whether the existing positioning framework should be sufficient to support transmitter-specific information before introduction of new enhancements. 
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