3GPP TSG RAN Meeting #74



           
          RP-162192
Vienna, Austria, December 5 - 8, 2016
______________________________________________________________________Agenda item: 10.4.14
Source: LG Electronics
Title: Discussion on co-channel coexistence between IEEE 802.11p and LTE PC5 for V2V
Document for: Discussion
1. Introduction
WI for “LTE-based V2X Services” has the following objective on the co-channel coexistence between IEEE 802.11p and LTE PC5 for V2V [1]:

	4) To specify solution(s) facilitating long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels [RAN1]

a) This objective starts from RAN#73 and target is to complete this by RAN#74. Solution(s) to be specified should avoid negative impact on the performance of LTE PC5.


RAN1 discussed possible solutions to fulfill this objective and informed RAN of the related findings while asking RAN guidance regarding the need for further RAN1 specification work [2]:
	RAN1 has identified the following with regard to long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels:

· LTE PC5 for V2V can be detected by DSRC devices if DSRC devices are equipped with necessary functionalities.

· This detection is possible with the existing physical layer structure of LTE PC5 for V2V.

· If further RAN1 specification work is done to allow transmission of some sequence in the last symbol of a subframe, it might further help DSRC receivers in detecting LTE PC5.

RAN1 believes that RAN may consider communicating with relevant organizations to determine the need for further RAN1 specification work. RAN1 assumes that the objective is fulfilled without further RAN1 specification work if RAN provides no guidance.

RAN1 has also identified that:

· UEs operating LTE PC5 for V2V can detect DSRC if the UEs are equipped with necessary functionalities.

· There is no RAN1 consensus on whether further RAN1 specification work is needed for potential benefit in detecting DSRC.

RAN1 assumes that the objective is fulfilled without further RAN1 specification work if RAN provides no guidance.

2. Actions:

To RAN Plenary group:

RAN1 respectfully asks RAN to take the above information into account and to provide guidance regarding the need for further RAN1 specification work.


This paper discusses details necessary guidance on the related objective.
2. Discussions 
RAN1 identified several principles that can enable long-term basis co-channel coexistence of IEEE 802.11p and LTE PC5 [3]: 

· Geo-location and database. 

· Time sharing between systems based on GNSS timing; this would require some modifications to DSRC.

· Sensing-based vacate/switching approaches with or without transmission of a predetermined signal(s) (e.g. LTE-ITS preamble, SLSS)
· Sensing with a predetermined signal(s) would require some modifications to DSRC.
The first two principles do not require 3GPP specification change (at least in the RAN point of view) because they appear as a resource pool configuration to the radio layer (note that Rel-14 LTE V2X already supports the association between UE geolocation and the resource pool). Further RAN1 specification work mentioned in [2] is for the third principle of sensing-based vacate/switching, focusing on how one RAT can detect another RAT. 
As the RAN1LS mentioned, DSRC and LTE PC5 in principle can detect each other with no further specification support. This is because each RAT has its own unique structure, e.g., different CP length. However, such detection may require substantial modification to the receiver implementation as each RAT has been designed without considering the possibility of being detected by a device using a different RAT. If the required change is not easily acceptable to all the stakeholders for the operation in a frequency band, LTE PC5 may not be allowed even though the principle of “technical neutral access” is adopted. Therefore, it would give LTE PC5 more chance to be allowed in a frequency band that can be potentially shared with DSRC when more detection options are possible, especially when an option which is easily implementable in a typical DSRC device is available. One option discussed in RAN1, transmission of some sequence in the last symbol of a subframe, has such characteristics because this sequence has a time repeated pattern similarly to the preamble of DSRC preamble. Also it has no negative impact to the LTE PC5 performance as the last symbol is empty in the current specifications, and it is possible to (pre)configure the transmission of this sequence if the regulation does not require it. Once such sequence transmission is supported, we expect that the related device behavior and any necessary performance requirement will be treated in the relevant regulations in charge of the spectrum sharing among different RATs. So we think that no specification support is needed in 3GPP in terms of UE behavior and performance requirement. Furthermore, making LTE PC5 detectable by DSRC even improves the performance of LTE’s detection of DSRC. If an LTE UE observes high energy in the channel but no LTE PC5 is detected using the sequence, the UE can consider that there is DSRC transmissions. In our understanding, an option discussed in RAN1 for detection of DSRC by LTE UE is based on this principle and also utilizes transmission of some sequence in the last symbol of a subframe. Thus, a single solution may be able to serve both purposes with proper implementation under the relevant regulations.

Based on the above discussion, we propose to reply to RAN1 with the following guidance:
· RAN1 specification supports allow transmission of some sequence in the last symbol of a subframe which can be used both in DSRC’s detection of LTE PC5 and LTE’s detection of DSRC.
· No specification support is needed with regard to the use of the sequence and the related performance requirement.

3. Conclusion
This contribution discussed how to progress on the co-channel coexistence between DSRC and LTE PC5 for V2V. The proposal can be summarized as follows:
Proposal: Reply to RAN1 with the following guidance on the co-channel coexistence between DSRC and LTE PC5 for V2V:

- RAN1 specification supports allow transmission of some sequence in the last symbol of a subframe which can be used both in DSRC’s detection of LTE PC5 and LTE’s detection of DSRC.

- No specification support is needed with regard to the use of the sequence and the related performance requirement.
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