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1 Introduction

ITS spectrum is currently being discussed in various standardization fora in Europe and other regions. In Europe, three 10 MHz channels are currently designated for ITS safety-related services in the 5875-5905 MHz band. The aim of ITS safety services is to reduce the number of traffic fatalities or accidents. This poses stringent requirements on communication reliability and interference environment in the ITS safety channels. In addition, 5855-5875 MHz is recommended to be made available for ITS non-safety related applications through ECC Recommendation (08)01. The two 10 MHz channels in 5855-5875 MHz have also been recommended to be made available for ITS non-safety applications in order to support and enhance ITS within CEPT in ECC/Recommendation (08)01. Compared to ITS safety channels, communications on non-safety channels have less stringent requirements on the interference environment. Besides, 5905-5925 MHz is identified in ECC Decision (08)01 as potential extension band for future ITS applications. In USA, the spectrum band 5850-5925 MHz is also designated for ITS, including both safety and non-safety services
LTE-based ITS can achieve improved performance and functionality compared to other ITS access technologies and it will thus be beneficial for ITS services to use a LTE-based access. At the same time, it is important to ensure co-existence when introducing a new technology to provide a service and thus, the 3GPP Work Item Description (WID) on Support for V2V services based on LTE sidelink, RP-160649, was extended to cover the new objective at RAN#71: 
“11)
To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and DSRC/IEEE 802.11p on adjacent carrier frequencies within the 5.9GHz ITS spectrum. [RAN4]” [1]
In the same meeting, the 3GPP Study Item Description (SID) on Feasibility Study on LTE-based V2X Services, RP-160657, was also updated to cover the new objective:
“4)
Identify high level coexistence approaches (long-term basis) between PC5 transport for V2V services and DSRC/IEEE 802.11p services in the same channel and provide input to RAN [RAN1] (to be completed by RAN#72).” [2]
In this contribution we discuss the coexistence issue between LTE-based ITS Sidelink, which is referred to as LTE-based ITS in the rest of this paper, and other ITS access technologies in the ITS bands. 
2 Coexistence framework in ITS non-safety channels

Compared to ITS safety channels, ITS non-safety channels have less stringent requirements in terms of interference environment. In fact, the harmonized standard ETSI EN 302 571 [3] specifies a requirement of energy detection for the ITS non-safety channels in Europe (5855-5875 MHz). We also note that this harmonized standard is currently being revised and in the latest version, the energy detection requirement seems not to be present. The same procedure as specified in the ETSI harmonized standard for ITS non-safety can be applied for co-existence between LTE-based ITS and other technologies in ITS non-safety channels.
Thus, we propose the following:

Proposal 1:

· The same procedure as specified in the ETSI harmonized standard for ITS non-safety is applied to the channels used for non-safety LTE-based ITS.

3 Coexistence framework in ITS safety channels

We view ITS safety as primary service in the allocated ITS safety channels. There is a need to ensure that this service will not be disturbed by any other non-safety service, in case the spectrum is being shared. At the same time, there is also a need to ensure that ITS safety does not interfere with other service of the same nature. 

There are different possible technologies for ITS safety. For UEs using the same technology, the channel configuration at individual UE shall maximize the reception of safety messages. More specifically, due to the safety reason, every UE using the same technology shall have at least one receiver tuned to a common safety channel, known as the basic safety channel of this technology, at all times. Based on channel capacity consideration, it is desirable for a technology to select its basic safety channel that is different from other technologies. Additional receivers, if there is any, may be tuned to other channels.
All technologies supporting ITS safety services should have the same priority to use the spectrum. We recognize that the shared usage of one channel by different technologies on a message-by-massage basis at the TTI level may be inefficient in terms of spectrum usage. We propose a method to ensure that one channel is only used by one technology for a period of time. From the system stability point of view, a longer duration of the period, e.g. in the order of seconds, is preferable over a shorter duration. 

Proposal 2:

· The shared use of ITS safety channels between multiple technologies shall be on a long-term basis instead of on a message by message basis.
· We aim at slow local partitioning of the ITS safety channels between technologies.

Following, we present an example of how to achieve a fair channel selection in the presence of multiple technologies. 

Assume that technologies A and B (e.g., 802.11p and LTE-ITS) to provide ITS safety services on a certain set of radio channels. The general operation principle for a UE of technology A is the following (exactly same steps apply for UEs of technology B):

1. One receiver of the UE shall listen to the basic safety channel of its technology, i.e. technology A here, at all times. Other transceiver(s) of the UE may operate according to the following steps 2) to 5):

2. Monitor an ITS safety channel for potential access by technology A for at least time T1.

a) If transmission of technology B is detected on the channel within time T1, switch to another channel but do not perform ITS services on this channel using technology A.
b) If transmission of technology B is NOT detected on the channel within time T1, consider the channel as “potentially usable” for technology A.
3. If more than one safety channel is considered as “potentially usable”, the UE may select the channel for providing ITS services based on the type of service and/or channel congestion level (details FFS)

4. If no safety channel is considered as “potentially usable”, the UE may keep monitoring channels. 
5. In any case, safety messages of very high priority are always transmitted on the basic safety channel. 

6. Monitoring of channels should be performed continuously while a channel is in use and reselection of channel according to 2) to 4) should be performed if technology B is detected within time T1.
The value T1 is FFS but it could be in the order of 1s, i.e., we are aiming at “slow coexistence” and channelization rather than dynamic TTI-level coexistence. The purpose is to ensure that only one technology uses a specific channel and avoid co-channel interference between different technologies as much as possible. 
4 Detection mechanism

In order to implement the framework described in Section 2 it is necessary that:

1. The LTE-ITS UE needs to be able to detect an 802.11p transmission in the ITS safety channels.

2. The 802.11p UE needs to be able to detect LTE-ITS operation in the ITS safety channels.

Objective 1 are achieved by detecting 802.11p transmissions in the ITS safety bands. The detection details are FFS and outside the scope of this SI.

Objective 2 can be achieved by detecting the LTE sidelink synchronization signals in the ITS safety bands.
5 Standardization Impact

We propose the following way forward in standardization, which can be provided as guidance to RAN plenary

Proposal 3:
· 3GPP RAN1 specifies a sequence (e.g., a periodic signal) that can be efficiently detected by 3GPP and non-3GPP technologies to ensure coexistence between technologies for the ITS safety channels.
SDOs responsible for coexistence between technologies (e.g., ETSI BRAN) can develop symmetrical and fair coexistence mechanism for both LTE-ITS and other relevant non-3GPP technologies.

6 Proposal
In this contribution, we have observed and proposed the following:
Proposals:

· Proposal 1 
· The same procedure as specified in the ETSI harmonized standard for ITS non-safety is applied to the channels used for non-safety LTE-based ITS .

· Proposal 2
· The shared use of ITS safety channels between multiple technologies shall be on a long period basis instead of on a message by message basis.

· We aim at slow local partitioning of the ITS safety channels between technologies.

· Proposal 3
· 3GPP RAN1 specifies a sequence (e.g., a periodic signal) that can be efficiently detected by 3GPP and non-3GPP technologies to ensure coexistence between technologies for the ITS safety channels.
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