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This document discusses approaches to link monitoring in groupcast scenarios for NR V2X.
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Need for RLM and connection concept
In email discussion [104#60] (summarised in [1]), it was concluded that RAN2 will study some form of “RRM/RLM based AS level link management procedure”.  In a group scenario, each UE should be able to maintain knowledge of whether it is still part of the group in a radio sense, i.e. whether it is able to receive transmissions from other group members.  This suggests a need for state information similar to an RRC connection, and specifically for RLM.
Proposal 1: Groupcast services should support RLM.
Monitoring of individual links
RLM in the groupcast setting will depend on monitoring individual links, similar to the unicast setting.  It seems reasonable as a baseline to assume that an individual link within a group is monitored in the same manner as a unicast link, which still needs to be discussed (although we assume that a link monitoring procedure broadly similar to Uu is a reasonable baseline).
Proposal 2: Monitoring of an individual link between two UEs in a group follows the same procedure as link monitoring in unicast.
This does not necessarily mean that sidelink RLF for the entire group is declared on the same criteria as unicast; rather, we assume that the UE can determine for each link whether it is currently valid (e.g. in-sync) or not, and apply various heuristics to the results as described below.
Platoon scenarios
In a platooning situation, or a similar “group with leader” scenario, it is probably most important for all UEs to maintain contact with the group leader; peer-to-peer links between group members are less critical and may not be needed at all.  Thus the platoon scenario suggests an approach to RLM generally similar to Uu, where:
· The UE monitors a single link (the link between itself and the group leader);
· Failure of the link (however defined) causes sidelink RLF;
· There may be a recovery procedure, or the UE may immediately despair and leave it to upper layers to determine whether and how to recover.
This means that monitoring takes place in a star topology, as shown in Figure 1.


[bookmark: _Ref531607926]Figure 1: Star topology for RLM in a platoon
Proposal 3: In groups with a leader, RLM can be configured to consider only the link to the leader.
The leader itself might be immune to sidelink RLF, so that the leader effectively defines the group (e.g., “all authorised UEs that can see the leader”).  Alternatively, the leader could have a separate criterion for declaring RLF, e.g. based on a minimum number of other UEs visible; the resulting group-RLF could be reported to upper layers, which would then determine (taking into account requirements of the service) if something needs to change (e.g. the leader role needs to change in the group, or the service needs to be dissolved).
Proposal 4: In groups with a leader, the leader can be configured to report sidelink RLF to upper layers, based on monitoring the set of links to other group members.
Leaderless groups
In [1], it was concluded not to support AS level link management for leaderless groups.  However, in the leaderless situation as well, it seems necessary for the UE to know its radio status in relation to other group members; otherwise it is unclear how the UE knows when it is and is not involved in the groupcast communication.  In particular, if the group is dynamically defined based on radio proximity, the UE needs to be aware of whether it is in proximity to other group members.  We find it not completely clear how this can be achieved without some form of link management, at least a basic ability to determine “link/no link”.  Depending on RAN1 decisions, this could be based on reception of reference signals or on in-sync/out-of-sync detection.
Proposal 5: For group management based on proximity, at least a basic form of link management needs to be supported also for leaderless groups.
Depending on the service, it might be needed to have contact with all members of the group (monitoring in a fully-connected topology), with a critical number of members of the group, or with a dynamically defined set of nearest neighbours as shown in Figure 2.


[bookmark: _Ref531608462]Figure 2: Nearest-neighbours topology in a leaderless group
It seems clear that at least the fully-connected topology must be supported, to allow for the case that the group requires connectivity among all members.
Proposal 6: At least in groups without a leader, the UE can be configured to consider the links to all other group members.
It is not completely obvious how the set of links for a more complex case such as a nearest-neighbours topology would be configured.  One approach would be for the “peers of interest” for monitoring to be defined by upper layers, and have the UE declare sidelink RLF if the link fails to any member of this defined set.  However, upper layers may not be well equipped to determine in real time what the UE’s nearby neighbours are.  An alternative would be to define a threshold (“X% of the group members”) such that if the number of available links falls below the threshold, the UE declares sidelink RLF.  The details can be further discussed, but it seems desirable to have some mechanism of monitoring a subset of peer-to-peer links within the group.
Proposal 7: A mechanism is defined for configuring a subset of the peer-to-peer links within the group for monitoring.  The details are FFS.
Conclusion
Proposal 1: Groupcast services should support RLM.
Proposal 2: Monitoring of an individual link between two UEs in a group follows the same procedure as link monitoring in unicast.
Proposal 3: In groups with a leader, RLM can be configured to consider only the link to the leader.
Proposal 4: In groups with a leader, the leader can be configured to report sidelink RLF to upper layers, based on monitoring the set of links to other group members.
Proposal 5: For group management based on proximity, at least a basic form of link management needs to be supported also for leaderless groups.
Proposal 6: At least in groups without a leader, the UE can be configured to consider the links to all other group members.
Proposal 7: A mechanism is defined for configuring a subset of the peer-to-peer links within the group for monitoring.  The details are FFS.
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