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1 Introduction

In RAN1#92bis meeting, a LS sent from SA4 is to clarify RAN1 understanding on the support of 700Mbps video transmission by PC5 and Uu interface [1]. The other LS [4] from SAE C-V2X TC Advanced Application Task-Force recommended to prioritize “Advanced Driving” and “Extended Sensor”, and suggested that 3GPP focus initially on those labeled “lower degree of automation” in the tables of TS 22.186. Following the suggestion from SAE, 10Mbps video transmission instead of 700Mbps should be prioritized. In this contribution, we provide our views regarding support of 700Mbps video and 10Mbps video from RAN1 perspective.
2 Discussion 
In this section, we provide our views for each question from [1], and for the same questions with video transmission of 10Mbps .
Question 1: Could 700 Mbps be continuously supported on the PC5 and Uu interfaces at the following conditions?
	PC5
	150ms PDB
	50ms PDB
	10ms PDB

	10% PLR
	Y/N?
	Y/N?
	Y/N?

	1% PLR
	Y/N?
	Y/N?
	Y/N?

	10E-4 PLR
	Y/N?
	Y/N?
	Y/N?

	PLR = Packet Loss Rate

PDB = Packet Delay Budget


LTE PC5 Release 14 is already specified and is targeting safety related use cases [2]. For the sensing based resource selection, the minimum T2 which is the upper bound for a selection window is 20. Therefore the supportable delay budget can be up to 20ms. The maximum TBS supported in a subframe is 31704. Assuming a transmission periodicity of 20ms (minimum value supported in Rel-14), the maximum data rate is about 1.59Mbps (quite smaller than 700Mbps). Furthermore, the reliability requirement of packet reception in Rel-14 RAN1 design is only 90% to 95%. Further, there is only limited spectrum available in 5.9GHz band. In Rel-15, there are enhancement of carrier aggregation (up to 8 carriers), support of 64QAM and latency reduction (minimum T2 is reduced to 10ms). However, evening accounting the enhancement in Rel-15, LTE PC5 cannot support 700Mbps video transmission with quite stringent delay and reliability requirement.
For 10Mbps video transmission per SAE suggestion, it is still questionable whether LTE PC5 can support it with high reliability and low latency. Considering CA and 64QAM, 10Mbps could be achievable with multiple carriers, if enough spectrums can be available. Most cases in above table require much higher reliability and/or lower latency than the design target for LTE PC5. Without performance evaluation, it is hardly to say LTE PC5 can continuously support 10Mbps video with the reliability/latency listed in the table. 
As to NR PC5, a study item on evaluation methodology of new V2X use cases [3] is still ongoing. One thing to note is this SI only covers evaluation assumptions. There is no discussion and no assumption on potential options for NR PC5 design at all. Without a study on potential techniques for NR PC5, it is impossible to make an insight on the above questions. 
	Uu
	75ms PDB
	25ms PDB
	5ms PDB

	10% PLR
	Y/N?
	Y/N?
	Y/N?

	1% PLR
	Y/N?
	Y/N?
	Y/N?

	10E-4 PLR
	Y/N?
	Y/N?
	Y/N?

	10E-5 PLR
	Y/N?
	Y/N?
	Y/N?

	PLR = Packet Loss Rate

PDB = Packet Delay Budget


LTE Uu is designed to support broadband communication from the beginning. Various new features, e.g. carrier aggregation, MIMO enhancement are introduced to increase the peak data rate. LTE Uu also supports latency reduction by reducing the TTI lengths to be as short as two OFDM symbols, which significantly reduces HARQ RTT. The reliability can be guaranteed by HARQ (re)transmissions. Due to the reduced HARQ RTT, the overall delay is till well controlled. Consequently, LTE Uu can bear video transmission of 700Mbps with the list reliability and latency. 

From RAN1 perspective, NR phase 1 was completed though there is still ongoing CR maintenance. However, URLLC related feature is still under discussion till June, 2018. Since the focus in RAN1 is to finalize basic frame of NR phase 1, it is expected the support of URLLC in the first NR release 15 will be limited. URLLC could be enhanced in future releases and the targeted requirement on PDB and PLR should take account the video transmissions. 

Observation 1: 

· LTE PC5 cannot support video transmission of 700Mbps and 10Mbps. 

· NR PC5 is not specified and it is impossible to make an insight on the above questions for NR PC5 at this time being. 

· LTE Uu can support video transmission of 700Mbps and 10Mbps. 

· NR Uu is not finalized yet, but it is expected to be supportable for video transmission of 700Mbps and 10Mbps.

Question 2: What would be the expected time in PC5 until the transmission of video from vehicle A starts after vehicle B requests when there may be other V2X services ongoing? Could this time be bounded?
LTE PC5 mode 4 can support up to 2 sidelink processes in a resource pool on a carrier. If both sidelink processes are occupied, or if vehicle A chooses to transmit only one sidelink process, vehicle A may apply certain priority rule handling multiple concurrent services. That is, continuing ongoing traffic without video transmission, multiplexing ongoing traffic and video traffic, or dropping ongoing traffic and proceeding with video transmission. The later two options may result in triggering resource reselection. The resource reselection delay at physical layer is on average (T1+T2)/2. At this point, it is not clear what PPPP level will be assigned to video transmission, hence hard to estimate total latency till the start of video transmission. If only one sidelink process is currently occupied, the other sidelink process may be used for video transmission. However, since vehicle A has to transmit on twice the number of subframes which hence impacts the reception of vehicle A due to half duplex operations. The reliability for V2X transmission is reduced.  
Observation 2: 

· The latency of video transmission on PC5 depends on PPPP levels for video and ongoing traffic. 

· If more sidelink processes are used, it impacts the reliability of V2X transmission.   

3 Conclusion 
In this section, we provide our views video transmission of 700Mbps and10Mbps and make the following observations,

Observation 1: 

· LTE PC5 cannot support video transmission of 700Mbps and 10Mbps. 

· NR PC5 is not specified and it is impossible to make an insight on the above questions for NR PC5 at this time being. 

· LTE Uu can support video transmission of 700Mbps and 10Mbps. 

· NR Uu is not finalized yet, but it is expected to be supportable for video transmission of 700Mbps and 10Mbps.

Observation 2: 

· The latency of video transmission on PC5 depends on PPPP levels for video and ongoing traffic. 

· If more sidelink processes are used, it impacts the reliability of V2X transmission.   
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