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1 Introduction
V2X study was intended to provide communication between vehicles on local traffics. In [], we suggest to integrate the side-link with access link using local manager concept. In this paper, we suggest to use local manager concept for the scenario where no cellular service available. 

2 Autonomous topology management
LTE V2X has performed extensive study on the performance of MESH based V2V network, see TR36.885. A key finding is that autonomous resource allocation mode in MESH structure will result in significantly amount of collision thus extremely low spectrum efficiency. The solution is to enhance UU based interface to coordinate the resource usage between different side-link. However, such scheme requires the coverage of cellular data service. In this section, we proposed an autonomous topology management scheme to select a local manager in a group of UEs, effectively convert a MESH structure to a hierarchical structure. The procedure is analogue to public officer election procedure. 

1. Discover other UEs, similar to D2D proximity service, UE shall transmit discover signal to let other UE know. 
2. UE shall monitor the synchronization signal from any existing local manager or gNB from network. If there is no local manager or gNB around this UE, e.g. RSRP is less than a threshod, UE may volunteer itself to be local manager depending on its battery, traffic type, hardware capability, or service capability. If decided, UE shall notify neighbor UEs about its candidacy for local manager, see figure.1
a. UE needs to autonomous select the radio resource for broadcasting the candidacy notification. 
3. For UE received the candidacy notification, UE has a time duration to decide the response. UE may ignore or send ACK or NAK to the candidacy. The basic principle is a UE can connect to only one local manager, see figure-2. 
a. The time duration is an absolute time where the synchronization is achieved by GNSS. 
b. The decision should be based on the receiving signal strength of the candidacy notification. 
c. Also, UE shall estimate the relative velocity between the candidacy and itself (e.g. through Doppler shift estimation). When the relative velocity is larger than a threshold, UE should ignore the candidacy notification. 
d. If UE is already connected to a local manager, then it shall compare the received signal strength from new candidate local manager. And if new candidate local manager RSRP is stronger (possibly with a margin), then UE shall send NAK with a time indicator on the valid period of the current local manager to the new candidate local manager. Otherwise, it just send a NAK. 
e. If UE received multiple candidacy notification, it also needs to compare the RSRP of each candidates and only send ACK to the candidate with strongest RSRP (and NAK to rest of the candidates)
f. If UE received a candidacy notification immediately (in a time window) after it send ACK to an earlier candidacy notification from another candidate, UE shall send NAK to the later candidacy notification. 
g. In another alternative, when sending an ACK/NAK notification to a candidate local manager, the UE may additionally send an indication of other candidate local managers that it has received candidacy notifications from as well as the most recently reported ACK/NAK status or total number of “votes” reported to other candidates.
4. After sending out candidacy notification, UE shall monitor ACK/NAK from neighbor UEs for a period of time. If the ratio of ACK over NAK is higher than a threshold, UE is elected as new candidate manager for one term (term is defined as a period of time). Otherwise, UE shall still behave as regular UE (e.g. may connect to an elected local manager) and it should refrain from sending another candidacy notification for a period of time. 
a. In another alternative, if a candidate receives a local manager nomination request, or indication from a regular UE that the candidate is a unique local manager candidate, the candidate may choose to become a local manager even if the received ACK/NAK threshold is below a configured limit to avoid stranding regular UEs without any local manager connectivity.
5. Once elected, local manager shall start to act like a base-station including: 
a. Transmit periodic synchronization signals to surrounding UEs. 
b. Monitor RACH signal from UE for access
c. For connected UE, schedule radio resource for UE to transmit uplink data or receive unicast downlink data.
d. For all connected UE, schedule radio resource for broadcasting information. 
6. After the term expired, local manager shall broadcast candidacy notification again. 
a. All connected UE shall be able to receive the new candidacy notification and ACK/NAK it. 
b. Other UE may also receive this new candidacy notification and ACK/NAK. 
c. Depending on the ratio of ACK/NAK local manager may go back to regular UE or continue serve as local manager.  
d.  Additional metrics such as RRM/CSI/CLI measurements may be used to determine whether a local manager should continue in that role, based on interference to other groups or coverage limitations, etc..
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Figure.1 Vehicle UE broadcast its candidacy for local manager
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Figure.2 Candidate UE receives ACK/NAK from neighbors
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Figure.3 Candidate UE receive high ACK/NAK ratio get elected as local manager, then start to act like a base-station.



3 Conclusion
In this contribution, we proposed an autonomous topology management scheme which can convert MESH based structure to a hierarchical structure. 
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