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1. Introduction
On the last RAN2 meetings, the following agreements were made regarding to the UL capacity:
	· Short SR/SPS periods (i.e. 1 and 10ms SR period, 10 and 40ms SPS period) increase UL overhead for V2V, particularly in urban case with 15 km/h and in Freeway case with 70km/h where the number of vehicles is high.  
· However, with dynamic scheduling UL capacity can be met with 1ms SR, assuming 100% of UL resources are available.  
· However, for SPS with 10ms the UL capacity cannot be met and for 40ms it is very challenging to meet.  
· Assuming 100% of the resources are not available for V2V, some UL enhancements can be considered.
· If our assumption of 100ms periodicity are confirmed and if somehow SPS can be aligned with the packet generation then an SPS of 100ms can be used.    
· It is FFS whether the packet generation is periodic and what the actual size of the packets are.  




For V2X, since the number of connected UEs may be large, the UL capacity may be one bottleneck. SPS can be considered as one method for improving the UL capacity because it can help reducing the overhead of SR/BSR. In this contribution, we mainly discuss whether SPS needs to be enhanced in order to meet the V2X requirement.
2. Discussion
According to the evaluation result, SPS with 10ms and 40ms is very challenging to meet the UL capacity requirement. In order to meet the UL capacity requirement, the most direct method is to extend the SPS period in order to match the typical periodicity of V2X traffic which is 100ms.
Proposal 1: In order to meet the UL capacity requirement, SPS period should be extended to 100ms.

With the extension of SPS period, there may be one problem that is the V2X latency may not be met. In order to solve this problem, there are two alternatives:
· Solution 1: To align the SPS resource with the packet generation.
· Solution 2: Using the combination of SPS and dynamic scheduling.
For solution 1, the main problem is whether the V2X traffic is periodical or not. According to [1], [2] and [3], the analysis on the V2X traffic is summarized in the following Table-1:
                                                                    Table-1.  V2X message characteristics
	[bookmark: _Hlk444008520]
	CAM
	DENM
	BSM

	Area/Country
	EU
	EU
	US

	Content
	1. status (time, position, motion state, activated system, etc)
1. attribute ( data about dimension, vehicle type and role in the road traffic)
	Contain information related to a variety of events
	1. Part I contains some of the basic vehicle state information such as the message ID, vehicle ID, vehicle latitude/longitude, speed and acceleration status. 
1. Part II contains two option data frames: VehicleSafetyExtension and VehicleStatus.


	Periodicity
	typical time difference between consecutive packets generation is bounded to the [0.1, 1] sec range
	Event triggers the DENM update. In between two consequent DENM updates, it is repeated with a pre-defined transmission interval.

	Periodic, but the periodicity may be different considering whether BSM part II is included or not and  the different application type

	Length
	Variable
	Fix until DENM update
	Fixed, but with different message size considering whether part II exists or not



Solution 1 is more suitable for periodical V2X message, such as BSM and DENM messages. For such kinds of periodical V2X message, if the eNB can acquire the first data arrival time, it can align the following data arrival and the SPS occasion. In order to acquire the first data arrival time, eNB can acquire this information from UE reporting or from V2X server. And then eNB can configure the SPS resource and it can also adjust the SPS resource based on UE reporting or from the V2X server.  
But for V2X message which is not periodical, e.g., CAM messages, Solution 1 is not workable. Since the data arrival is not periodic, it is impossible to align the data arrival and SPS occasion. In this case, if the data arrival and SPS occasion is not aligned, Solution 2 can be used. In this alternative, SPS window can be introduced. If the data arrival is inside the SPS window, it can wait the SPS occasion for data transmission; otherwise, it should use SR/BSR to request the uplink resource, which is shown in the following Figure-1.



                                                            Figure-1. Illustration of SPS window
Proposal 2: In order to reduce the latency with 100ms SPS, the following two solutions can be captured in TR36.885.
· Solution 1：To align the packet arrival and the SPS occasion based on UE reporting or information from V2X server.
· Solution 2：Combined the SPS and dynamic scheduling by introducing SPS window.

Beside the latency issue, there is another problem with the SPS scheduling. That is for BSM message, the message size of the message including BSM part II and the message not including BSM part II is different . In order to improve the SPS resource efficiency, multiple SPS configurations can be considered. There are three options to implement the multiple SPS configurations:
· Option 1: Only one SPS RRC configuration and uses single PDCCH to indicate the multiple SPS resource.
· Option 2: Only one SPS RRC configuration, and use multiple PDCCH to indicate the multiple SPS resources, all of which are linked to the same SPS configuration.
· Option 3:  Using multiple SPS RRC configurations and each corresponding to one SPS resource.
For option 1, its impacts mainly lies on RAN1, multiple SPS resources should be indicated in a single PDCCH and new scheduling timing should be introduced to distribute the multiple SPS resource in time domain. For option 2, it has restriction on the PDCCH sending time in order to ensure the different SPS resources are arranged well in the time domain. For option 3, its impacts mainly lies on RAN2, when eNB performs the SPS scheduling, it should ensure the timing is correct between different SPS configurations. All these options can be considered in the study item.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: Multiple SPS configurations can be considered in V2X.
Proposal 4: In order to support multiple SPS configurations, the following three options can be captured in the TR36.885.
· Option 1: Only one set of SPS RRC configuration and uses the PDCCH to indicate the multiple SPS resource.
· Option 2: Only one set of SPS RRC configuration, and use multiple PDCCH to indicate the multiple SPS resources, all of which are linked to the same SPS configuration.
· Option 3:  Using multiple sets of SPS RRC configurations and each corresponding to one SPS resource.
3. Conclusion
According to the analysis in section 2, it is observed and proposed:
Proposal 1: In order to meet the UL capacity requirement, SPS period should be extended to 100ms.
Proposal 2: In order to reduce the latency with 100ms SPS, the following two solutions can be captured in TR36.885.
· Solution 1：To align the packet arrival and the SPS occasion based on UE reporting or information from V2X server.
· Solution 2：Combined the SPS and dynamic scheduling by introducing SPS window.
Proposal 3: Multiple SPS configurations can be considered in V2X.
Proposal 4: In order to support multiple SPS configurations, the following two options can be captured in the TR36.885.
· Option 1: Only one set of SPS RRC configuration and uses the PDCCH to indicate the multiple SPS resource.
· Option 2: Only one set of SPS RRC configuration, and use multiple PDCCH to indicate the multiple SPS resources, all of which are linked to the same SPS configuration.
· Option 3:  Using multiple sets of SPS RRC configurations and each corresponding to one SPS resource.
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