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Introduction
Regarding the inter-UE coordination for Mode 2 enhancements, the following agreements have been made in the last meeting [1].
	Agreement:
· Support the following schemes of inter-UE coordination in Mode 2:
· Inter-UE Coordination Scheme 1: 
· The coordination information sent from UE-A to UE-B is the set of resources preferred and/or non-preferred for UE-B’s transmission
· FFS details including a possibility of down-selection between the preferred resource set and the non-preferred resource set, whether or not to include any additional information other than indicating time/frequency of the resources within the set in the coordination information
· FFS condition(s) in which Scheme 1 is used
· Inter-UE Coordination Scheme 2: 
· The coordination information sent from UE-A to UE-B is the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B’s SCI
· FFS details including a possibility of down-selection between the expected/potential conflict and the detected resource conflict
· FFS condition(s) in which Scheme 2 is used
Agreements:
1. Study further to determine the conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination:
· Details include applicable scenario(s)/inter-UE coordination scheme(s)
· E.g., only UE(s) among the intended receiver(s) of UE-B can be a UE-A, any UE can be a UE-A, high-layer configured, etc.
· Including the possibility of being subject to certain conditions and/or capability
Agreement:
· When UE-B receives the inter-UE coordination information from UE-A, consider at least one of the following options (with details FFS including possibly down-selecting/merging one or more of the options below, applicable scenario(s)/condition(s) for each option, UE behavior) for UE-B’s to take it into account in the resource (re)-selection for its own transmission
· For scheme 1:
· Option 1-1: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on both UE-B’s sensing result (if available) and the received coordination information
· Option 1-2: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based only on the received coordination information
· Option 1-3: UE-B’s resource(s) to be re-selected based on the received coordination information
· Option 1-4: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on the received coordination information
· For scheme 2:
· Option 2-1: UE-B can determine resource(s) to be re-selected based on the received coordination information
· Option 2-2: UE-B can determine a necessity of retransmission based on the received coordination information


Based on the above agreements, we introduce our views on the inter-UE coordination for Mode 2 enhancements in this contribution.
Resource allocation mode 2 enhancements
In the last meeting, it was agreed to support two inter-UE coordination schemes, that are scheme 1 and scheme 2. In case of scheme 1, the coordination information sent from UE-A to UE-B is the set of resources preferred and/or non-preferred for UE-B’s transmission. On the other hand, in case of scheme 2, the coordination information sent from UE-A to UE-B is the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B’s SCI. 
What are the conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination?
First of all, it should be discussed which UE(s) can be UE-A/UE-B for inter-UE coordination. In sidelink communications, there are three cast-types such as unicast, groupcast, and broadcast. In principle, inter-UE coordination will be beneficial for all cast-types. The three cast-types can be categorized into two groups. The first group is the connected sidelink communications, and the second one is the connection-less sidelink communications. Unicast and managed group communications (i.e., groupcast communication supporting individual ACK/NACK feedbacks) can belong to the first group as shown in Figure 1. Broadcast and connection-less group communication (i.e., groupcast communication supporting only common NACK feedback) can be included in the second group.
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Figure 1. cast-types for inter-UE coordination
In case of unicast, RX UE and TX UE can be UE-A and UE-B respectively. Since PC5-RRC connection is established between a pair of UEs for unicast communications, the connection can be used to configure UE-A and UE-B. Other UE(s) (e.g., a UE nearby RX UE or TX UE) can be also considered for UE-A or UE-B. In this case, it should be studied further how to configure the UE as UE-A in signaling aspects. In case of managed group communication, V2X application layer provides accurate and up-to-date information on the group size and the member ID(s) of a group, therefore TX UE can recognize each member within a group [2]. In this situation, it seems to be straightforward that TX UE can be UE-A and each member of UEs can be UE-B(s). In case of the second group, further study will be needed how to determine and configure UE-A and UE-B.
Proposal 1: In case of unicast communications, TX UE and RX UE can be UE-A and UE-B respectively. Other UE(s) (e.g., a UE nearby RX UE or TX UE) can be also considered for UE-A or UE-B. In case of managed group communications, TX UE can be UE-A and each group members can be UE-B(s). For connection-less group communications and broadcast communications, further study is needed.
How to define “A set of resources”?
Regarding the type of “a set of resources” for the coordination information, there are still at least two types of the resource set under discussion as follows.
· Type 1: Resource set which is preferred for UE-B’s transmission
· Type 2: Resource set which is preferred not to be used by UE-B’s transmission
We think both types of the resource set should be considered. In general, it can be used for inter-UE coordination both white list (i.e., Resource set which is preferred for UE-B’s transmission) and black list (Resource set which is preferred not to be used by UE-B’s transmission) as coordination information. In addition, different types can be used in different situations considering available resources, resource pool size and so on. Within limited signaling capability, some environments could be suitable for the white list (i.e., Type 1), and other environments could be better for the blacklist (i.e., Type 2). For example, in case of light traffic situation, it could be beneficial to provide the black list in signaling aspects since there are too many candidate resources. On the other hand, in case of heavy traffic situation, signaling of the white list might be better choice. In addition, the white list can be further considered for power saving aspect since the resource set can be used for transmission directly or after additional sensing and (re-)selection operation within the resource set. Therefore, both lists should be supported, and also be configurable depending on the situations. Regardless of the white list and the black list, the resource set can be determined basically based on UE-A’s sensing results within a resource pool. The method for configuration can be dynamic and/or semi-persistent, and the details should be further studied.
Proposal 2: For inter-UE coordination scheme 1, support both white and black lists, and both lists should be configurable.
In case of inter-UE coordination scheme 2, the coordination information can be the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B’s SCI. We think both the expected/potential conflict and the detected conflict should be supported as the coordination information according to various situations (e.g., different timings). For example, when UE-A decodes UE-B’s SCI, the SCI can have scheduling (and reservation) information including current transmission and future transmission(s). With the scheduling information for current transmission, UE-A can detect the resource conflict. If UE-A fails to decode UE-B’s SCI and/or PSSCH, UE-A can also assume the resource conflict is occurred. With the reservation information for future transmission, UE-A can expect the potential conflict. Other situations can be also considered. Therefore, it is necessary to support both the presence of expected/potential conflict and the detected resource conflict as the coordination information.
Proposal 3: For inter-UE coordination scheme 2, support both the presence of expected/potential conflict and the detected resource conflict.
For signaling of the coordination information, we prefer physical layer signal/channel considering the latency perspective. Signaling overhead should be also considered for the design of the container of the coordination information.
Proposal 4: Prefer physical layer signal/channel considering the latency for the inter-UE coordination scheme.
For detail signaling method of the resource set for scheme 1, several mechanisms can be considered. For example, a resource pool can be divided several subsets of resources which consists of consecutive time and frequency resources, and then the index(es) of subset of resources can be signaled. The extension of Rel-16 sidelink time and frequency resource assignments can be also considered (e.g., max 3  X (>3)). In this case, a unit of resource (e.g., subchannel size) for signaling could be larger than one for actual resource assignments in order to reduce signaling overhead. Bitmap type signaling can be also possible for indicating available slot(s) and/or subchannel(s). However, it should be taken signaling overhead into account. In case of scheme 2, it would be suitable the simpler signaling mechanism(s) than scheme 1 since it indicates whether the conflict is (will be) occurred or not. PSFCH-like approach could be one of candidates.
When does UE-A transmits “A set of resources” to UE-B?
Regarding the condition when “a set of resources” (coordination information) is sent, there are at least two options on the table as follows:
· Option 1: Based on signaling of triggering or requesting
· Option 2: Based on a pre-defined or (pre)configured triggering condition(s)
Since the condition for transmission of coordination information can be different according to various aspects such as traffic types (e.g., periodic and aperiodic traffics), service type, coordination information types and so on, we think both options should be supported, and also be configurable. For example, pre-configured periodic sending of the coordination information can be a baseline, and triggering based option can be configured additionally as a complement. In case of triggering or requesting signal, PSFCH-like approach can be considered. In PSFCH slot, a part of RBs are used for PSFCH transmission via RRC configuration. The remaining part of RBs can be used for triggering or requesting signal with similar design as PSFCH. For the triggering condition for transmission of coordination information, various conditions can be considered for example, channel conditions, collision detection and the number of consecutive NACK reports for event-based transmission of coordination information, and timer for periodic transmission of coordination information respectively. The details for design of triggering signal and condition for transmission of coordination information should be further studied.
Proposal 5: Support both options for the condition for transmission of coordination information, and study further the details
Time domain behavior for transmission of coordination information is closely related with the condition for transmission of the coordination information. If the transmission condition is pre-configured (e.g., periodic time instances), it can be periodic transmission. Otherwise, if the transmission of coordination information is determined based on a certain event or a triggering signal, it can be aperiodic transmission. As mentioned in the above, both options for the condition for transmission of coordination information are necessary. Therefore, periodic and aperiodic transmission should be supported and also be configurable.
Proposal 6: Support both periodic and aperiodic transmission of coordination information, and should be configurable according to the condition.
How does UE-B take “A set of resources” into account in the resource selection for its own transmission?
Regarding UE-B’s utilization of the coordination information for scheme 1, the following options are under discussion, and the proper option can be different according to various situations.
· Option 1-1: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on both UE-B’s sensing result (if available) and the received coordination information
· [bookmark: _GoBack]Option 1-2: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based only on the received coordination information
· Option 1-3: UE-B’s resource(s) to be re-selected based on the received coordination information
· Option 1-4: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on the received coordination information
For example, if UE-B has its own sensing results or not enough sensing result (e.g., < X%), UE-B determines the candidate resources for its own transmission based on both the sensing results and the set of resource provided by UE-A. If UE-B has no sensing result, UE-B determines the candidate resources based only on the set of resource provided by UE-A. As another example in case of groupcast transmission, a coordination UE (if available) can provide the coordination information to each group member. In this case, it would be better to follow the coordination information only even though each group member has its own sensing results since the coordination UE would take all group members’ situations into account when preparing the coordination information. Therefore, at least option 1-1 and option 1-2 should be supported.
For scheme 2, there are the following candidate options, and the proper option can also be dependent of various situations.
· Option 2-1: UE-B can determine resource(s) to be re-selected based on the received coordination information
· Option 2-2: UE-B can determine a necessity of retransmission based on the received coordination information
For example, if UE-B receives the coordination information before its own transmission, the coordination information may be the presence of expected/potential conflict, and UE-B can re-select resources based on the information. On the other hand, if UE-B receives the coordination information after its own transmission, the coordination information may be the detected resource conflict, and UE-B can determine a necessity of retransmission based on the information. Thus, for scheme 2 both options should be supported.
Proposal 7: Regarding the utilization of the coordination information, support at least option 1-1 and 1-2 for inter-UE coordination scheme 1, and support both option 2-1 and 2-2 for inter-UE coordination scheme 2.
Summary
In this contribution, we made the following proposals for inter-UE coordination for Mode 2 enhancements.
Proposal 1: In case of unicast communications, TX UE and RX UE can be UE-A and UE-B respectively. Other UE(s) (e.g., a UE nearby RX UE or TX UE) can be also considered for UE-A or UE-B. In case of managed group communications, TX UE can be UE-A and each group members can be UE-B(s). For connection-less group communications and broadcast communications, further study is needed.
Proposal 2: For inter-UE coordination scheme 1, support both white and black lists, and both lists should be configurable.
Proposal 3: For inter-UE coordination scheme 2, support both the presence of expected/potential conflict and the detected resource conflict.
Proposal 4: Prefer physical layer signal/channel considering the latency for the inter-UE coordination scheme.
Proposal 5: Support both options for the condition for transmission of coordination information, and study further the details
Proposal 6: Support both periodic and aperiodic transmission of coordination information, and should be configurable according to the condition.
Proposal 7: Regarding the utilization of the coordination information, support at least option 1-1 and 1-2 for inter-UE coordination scheme 1, and support both option 2-1 and 2-2 for inter-UE coordination scheme 2.
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