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Introduction
This document summarizes RAN2 discussion on the following email thread:
	[93#39][LTE/V2X SI] – Additional observations - LG
-	Intended outcome: Email discussion report to next meeting 
-	Deadline: Thursday 24/03/2016



RAN2 recently captured the following observations in the TR 36.885 v1.0.0:
	
The following observations are made based on the results of the latency analysis in section 8.2.1 and the results of the capacity analysis in [17] for the agreed evaluation scenarios:
· 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.  
· With dynamic scheduling UL capacity can be met with 1ms SR, if 100% UL resources of a 10 Mhz carrier are available for V2V services.
· For SPS with 10ms the UL capacity cannot be met and for 40ms it is very challenging to meet. Given that we cannot assume 100% of the resources are available for V2V services, some UL enhancements can be considered.
· If our assumption of 100ms periodicity is 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 is the actual size of the packets. 
· It is challenging to meet the DL capacity requirement for the Urban cases.  We will study DL enhancements to improve the DL capacity.
· Unicast cannot meet the capacity requirements for Urban cases and Freeway cases option 1.  
· We will focus on improvements to DL broadcast mechanisms. 
· Message drop rates increase for UEs with high speed due to high handover failure rates particularly in Freeway cases with 140 km/h, and consequently overall PRR performance is degraded.
· The criticality of these failures is FFS.
The following observations are made based on the results of the latency analysis in section 8.2.1 for the agreed evaluation scenarios:
· The latency requirements can be met for Scenario 1 (mode 1) when SR is set to 1ms or 10ms, the UE is in RRC CONNECTED and assuming mean value.
· The latency requirements can be met for Scenario 2 using Unicast, MBSFN or SC-PTM for connected mode UEs assuming:
· 20ms backhaul delay and no delays related to mobility
· Short scheduling period (i.e. SR or SPS period - 1ms and 10ms) 
· For MBSFN the scheduling period set to 40ms
· The latency requirements can be met for Scenario 2 using SC-PTM for idle mode UEs assuming:
· 20ms backhaul delay and no delays related to mobility
· SR set to 1ms and 10ms 
· Scheduling period 10ms for mean and 1ms for max (see the definition of mean and max in B.2.1)
· Scenario 3 analysis is down-prioritized for V2V.  FFS for V2P. 



In this email discussion, RAN2 will discuss whether or not we can capture additional observations on top of TR 36.885 v1.0.0.
Discussion
Issue 1: Traffic pattern of periodic V2X messages
In RAN2#93, Ericsson pointed out the issue about realistic traffic pattern of CAM messages based on some external references. The issue addressed in [1] by Ericsson is that CAM messages are not generated with fixed periodicity or with deterministic size patterns. CAM triggering conditions are influenced by external conditions, e.g. quickly changing vehicle’s speed. Experimental evaluation shows that if external conditions do not occur, CAM messages are generated with fixed periodicity. However, if external conditions occur, e.g. driving along a curved way, CAM messages can be regularly (or irregularly) generated with shorter periodicity.
Since CAM comes from ETSI specification, we also need to consider traffic patterns of BSM messages focusing on periodic message generations to compare with CAM. To our understanding, periodic BSM messages are generated with fixed periodicity i.e. 100ms. However, the size of periodic BSM message can vary. BSM message consists of mandatory Part I and optional Part II. The Part II is optionally delivered together with Part I in a periodic BSM message.
Note that as Ericsson also indicated in [1], this discussion does not intend to reopen discussion on simulation assumptions for V2V/V2X and change the agreed observations. Additional observations on traffic pattern will be used only for discussion on potential enhancement.
Question 1: Companies are requested to provide their view on the following observation:
· Proposed observation 1A: If external conditions do not occur, CAM messages are generated with fixed periodicity. However, if external conditions occur, e.g. driving along a curved way, CAM messages can be regularly (or irregularly) generated with shorter periodicity.
· Proposed observation 1B: Periodic BSM messages are generated with fixed periodicity. 
· Proposed observation 1C: The size of periodic messages in CAM/BSM can vary in time.

	Company
	Supportive/
Not supportive
	Any comment

	NOKIA
	Supportive of 1B and 1C
	In general we also agree with 1A but are wondering whether it should be stated in such a “conditional way”. Furthermore, indeed the intention is to send CAM in a periodic manner. However, perhaps a reconfiguration of this period should be possible – if necessary. As a result – maybe the word “fixed” can be removed as “periodicity” alone implies the intervals between the messages are equal but without ruling out the possibility to modify/reconfigure?

	Coolpad
	Supportive of 1A, 1B and 1C
	

	Samsung
	Supportive of 1A, 1B and 1C
	1A is beneficial to care of dynamic  CAM message generation.

	ZTE
	Supportive of 1A, 1B and 1C
	Not only the curved way, the speed, direction, and acceleration may effect the periodicity of CAM message.



Issue 2: Support of sidelink discovery and one-to-one communication for V2X
V2V/V2I services are using broadcast communication and not designed for one to one communication i.e. no need to set-up a peer-to-peer communication. Furthermore, based on the functionality specified by ETSI there seems no need for a specific discovery phase neither for setting up one to one communication or discovery functionality. There may be benefits in compatibility between implementation of DSRC and 3GPP defined V2X. Therefore, the PC5 like Discovery and one-to-one communication defined for ProSe seem not essential for V2X services. In particular, vehicular UEs do not need to perform discovery procedure to discover UE type RSU.
Question 2: Companies are requested to provide their view on the following observations:
· Proposed observation 2A: ProSe discovery like feature is not essential for V2X services.
· Proposed observation 2B: One-to-one communication is not essential for V2X services.

	Company
	Supportive/
Not supportive
	Any comment

	NOKIA
	No strong opinion
	2A and 2B might not be essential/prioritized now but we should not rule out its possible usefulness in the near future. By the way – isn’t “DL unicast a part of “one-to-one over V2X” in certain cases? If yes then 2B and 4 seem to be somehow contradictory

	Coolpad
	No strong view
	Agree with Nokia’s concern.  If DL unicast is not ruled out, 2B would be there even without enhancements.  For discovery, we tend to think a V2X-enabled UE may not use discovery channel to deliver V2X message, but it can support ProSe discovery as a legacy UE feature especially at least for V2P.

	Samsung
	No strong opinion
	Agree with Nokia. However, we didn’t find the use case for one-to-one communication for V2X.

	ZTE
	Not supportive
	The V2I service may requires the discovery of RSU which may utilize the ProSe discovery
Also in TR22.885, it presents the scenario that the vehicle UE relay its traffic through UE type Relay which may requires the one to one communication.



Issue 3: Battery consumption and low latency TX/RX for V2P
When it comes to V2P, a pedestrian UE (e.g. smartphone carried by a user) may need to periodically or almost continuously monitor potential sidelink V2X transmissions from vehicles in proximity and/or potential downlink V2X transmissions from eNB. On the other hand, a pedestrian UE may need to periodically transmit V2X messages e.g. every 100ms in uplink while being in RRC_CONNECTED or in sidelink. Thus, it is observed that we should aim to reduce batter consumption of pedestrian UEs for V2P/P2V services.
Meanwhile, the battery saving mechanism normally sacrifices latency, e.g. longer DRX operation typically means longer latency. Since the latency requirement of V2P is 100ms, it is important to keep in mind that the battery saving mechanism should not sacrifice latency significantly. Thus, it is observed that we should aim to support low latency TX/RX for V2P while reducing battery consumption of pedestrian UEs.
Question 3: Companies are requested to provide their view on the following observation:
· Proposed observation 2: we should aim to reduce batter consumption of pedestrian UEs, but still aim to support the latency requirement i.e. 100ms for V2P/P2V services.

	Company
	Supportive/
Not supportive
	Any comment

	NOKIA
	Supportive
	We agree with the intention to find a trade-off which would ensure a decent level of battery savings and guarantee fulfilling the latency requirements. We also believe that low battery consumption can be partially achieved due to inherent pedestrian’s low velocity resulting in a relatively low rate of P2V messages. However, in certain cases V2P traffic can significantly hinder this potential gain. 

	Coolpad
	Supportive
	Agree that for pedestrian UEs power saving is beneficial, RAN2 can discuss this.  Meanwhile we also think that power saving should not sacrifice the latency requirements and power saving may not be always effective when the arrival rate of P2V messages is not low.

	Samsung
	Supportive
	Power consumption is a valuable consideration for pedestrian UEs.

	ZTE
	Supportive
	Agree, furthermore, we should consider V2P/P2V services require half of broadcast scope different from V2V services, which is also benefit to reduce battery consumption.



Issue 4: DL Unicast
Even though RAN WGs will study potential enhancement to DL broadcast, DL unicast can be still used together with UL unicast for V2X in certain cases e.g. when the number of vehicles is small in a suburban area., V2V can be realized via unicast radio bearers on Uu interface. It seems desirable to capture that we do not intend to use only DL broadcast in LTE V2X. But, it does not mean that we should aim to optimize DL unicast for V2X.
Question 4: Companies are requested to provide their view on the following observation:
· Proposed observation: DL unicast transmissions can be used for V2X particularly when the number of vehicles is small in an area.

	Company
	Supportive/
Not supportive
	Any comment

	NOKIA
	Supportive
	It can be the case – for instance with lane merging scenario when it is not necessary to multicast the message to a large group of recipients. Our primary focus can be on broadcast/multicast schemes but unicast should not be disqualified.

	Coolpad
	Supportive
	Unicast should not be ruled out though we would focus on broadcast for Uu-based V2X.

	Samsung
	Conditionally supportive
	We don’t see a strong motivation for this – however, we see no reason to prohibit use of DL unicast for say 1-2 users in an idle road for example as long as there is no specification enhancement work considered.

	ZTE
	Not supportive
	We do not think it is efficient that change from multicast transmission to unicast transmission. For instance, from EPC bearer’ perspective, because MBMS bearer is via MBSM CN while unicast bearer is via S/P-GW, it is not good way to change bearer type between unicast bearer and MBMS bearer.



Summary of email discussion
No summary is provided.
Conclusion
No conclusion is provided.
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