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1. Introduction
 In RAN1 94bis meeting, resource allocation modes 2(a)-2(d) are discussed. It is clarified the following aspects should be further discussed in RAN1 #95.:

Agreements:
· Sidelink sensing and resource selection procedures are studied for Mode-2(a)
· The following techniques are studied to identify occupied sidelink resources
· decoding of sidelink control channel transmissions
· sidelink measurements
· detection of sidelink transmissions
· other options are not precluded, including combination of the above options
· The following aspects are studied for sidelink resource selection
· how a UE selects resource for PSCCH and PSSCH transmission (or other sidelink physical channel/signal, if it is introduced)
· which information is used by UE for resource selection procedure
Agreements:
· The following aspects about assistance information are studied for Mode 2(b)
· Which assistance information is used and how it is acquired
· Which UE sends assistance information
· How to deliver assistance information, including physical channel and UE behavior
· How assistance information is taken into account in determination of sidelink resource for transmission
· RAN1 to further study whether some or all of Mode-2(b) functionality is a part of Mode-2(a)(c)(d)
Agreements:
· The following aspects are studied for Mode 2(c)
· How to assign resource(s) for UE sidelink transmission to mitigate collisions and half-duplex impacts
· Whether any sensing or resource selection procedure is used on top of configured grant(s)
· Whether and how to use any granted but unused resources
· How to adapt to traffic variation
· How it is different from Mode-1 operation for in-coverage scenario
· How it is different from Mode-2(a), when Mode-2(a) uses dedicated resource pool with dedicated sidelink resource pool configuration
· Whether and how this mode operates out of network coverage
· RAN1 to further study whether some or all of Mode-2(c) functionality is a part of Mode-2(a)(b)(d)
Agreements:
· The following aspects are studied for Mode 2(d)
· In which use cases/scenarios this mode is applicable
· What is the overall architecture for Mode-2(d) operation
· How to decide which UE schedules which other UE(s) and how to maintain this relationship
· What is the procedure of UE(s) when the scheduling UE disappears
· What is the scheduling UE behavior and signaling mechanism to schedule sidelink resources for transmission/reception for other UEs
· Which resources can be used to schedule other UEs 
· Inter- and intra-UE collision handling and sidelink resource allocation mechanisms across groups 
· RAN1 to further study whether or not some or all of the above aspects are applicable to 2(b)

In this contribution, as stated in the above agreements, first we discuss which part can be discussed as common feature among resource allocation modes. Then, regarding Mode 2(d), although there are some contributions [1][2], at this moment, there are no concrete consensus on overall procedures. Therefore, we discuss about open issues of Mode 2(d) resource allocation. 
In our perspective, Mode 2(d) is useful to facilitate resource coordination among vehicle UEs instead of Mode 1 resource allocation because Mode 1 resource allocation uses cellular communication resource and such signaling overhead should be minimized to avoid any harmful impact on existing cellular communications [3]. Thus, Mode 2(d) can be useful not only high mobility environment like vehicle platooning, but moderate mobility environment with dense UE distribution like parking area.

2. Resource allocation mechanism
[image: ]
Figure 1	Resource allocation modes

 In Fig. 1, resource allocation modes for mode 2 are depicted. In this section, we discuss common parts across multiple modes 2 variants. In principle, to minimize and to simplify specification, it is important to find commonality among different resource allocation modes. This section is dedicated to discuss potential similarity among the above resource allocation modes.
 First, we discuss common parts for all resource allocation modes: sidelink transmission. In mode 2 sidelink transmission, it should be common that UE selects resources to transmit data from resource pools for mode 2. Therefore, such resource selection scheme in sidelink transmission is expected to be common among Mode 2 schemes.
Proposal 1
Resource selection scheme in sidelink transmission should be discussed as a common feature among mode 2(a), 2(b), 2(c) and 2(d).

The other common aspect in Mode 2 is resource pool configuration. Therefore, it is recommended to discuss resource pool configuration as a common aspects among all resource allocation mode 2. To manage the V2X resources at least in case of using frequency band dedicated to cellular communication, the resource pool configuration should be indicated from g/eNBs to UEs.
Proposal 2
At least, resource pool information should be indicated to UEs from g/eNB in in-coverage scenario in mode 2.

To make the RAN1 discussion efficient, we recommend RAN1 to start discussion form this kind of common area among Mode 2 resource allocation schemes. 
Proposal 3
RAN1 should start discussion on resource allocation from common aspects for all resource allocation modes with high priority.


3 Consideration on Mode 2(d)
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Figure 2	Potential steps of Mode 2(d)
 
 In this section, we discuss overall architecture of Mode 2(d) because it was still not clear at previous meeting. In our opinion, as depicted in the Figure 2, to realize mode 2(d), at least following features should be clarified:
· Coordinator selection
· Construction of vehicle clusters
· Resource assignment to coordinators
· Sidelink transmission


Coordinator Selection
In coordinator selection procedure, it is necessary to define coordinators as the scheduler of nearby UEs. Considering that the coordinator should receive reliable, up-to-date information form g/eNB, a potential criterion to decide the coordinator can be channel quality of downlink/uplink. Note that, in case of out-of-coverage scenario, there is no necessity to consider downlink/uplink, which greatly simplifies the coordinator selection. 
In addition, the coordinator should be able to schedule nearby UEs stably so that they can avoid any collision of transmission resources. Therefore, the coordinator should be able to communicate with as many UEs as possible. To classify the number of potential recipients, number of nearby UEs with good sidelink quality can be considered as the other criterion to select a coordinator. 
Observation
Coordinator UE should have good link both with neighbor UEs and a serving g/eNB in in-coverage scenario. 
Proposal 4
In Mode 2(d), as the coordinator selection criterion, channel quality levels of downlink/uplink and the number of potential recipients, which may be decided by sidelink quality, can be considered.

Construction of vehicle cluster
 After selecting a coordinator, it is necessary to define a cluster in which the coordinator schedules sidelink transmissions. Since the coordinator is expected to schedule sidelink transmission continuously, sidelink quality between the coordinator and a cluster member should be good and stable. Therefore, stability of the channel quality should be taken into account in addition to sidelink channel quality when constructing vehicle clusters. Stability can be judged by examining threshold condition on channel quality multiple times, like measurement trigger condition in TS 36.331. In case that uni-direction communication is assumed, at least sidelink transmitter should be a member of the cluster.
Proposal 5
In Mode 2(d), channel quality and stability of the sidelink quality should be considered as criterion to join to clusters.

Scheduling assignment
As mentioned in the previous section, resource selection scheme in mode 2 should be common to make the discussion efficient. Therefore, granularity of resource assignment should be also same as the other resource allocation modes. A coordinator may utilize assist information like channel busy ratios to select frequency resource for a member of the cluster to transmit data. 

Proposal 6
Granularity of the resource scheduling in mode 2(d) should be aligned with other mode 2 resource allocation.

Sidelink transmission
As mentioned in the previous section, sidelink transmission scheme should be common among Mode (2) resource allocation schemes to minimize the specification effort. In that case, coexistence of different Mode 2 resource allocations can happen. First, RAN1 should decide whether it is necessary to coordinate different Mode 2 resource allocations or not. If different resource pools are defined for each Mode 2 transmission, there is no necessity to consider coexistence problem. If the same resource pool is shared by different Mode 2 transmission, impact of such coexistence should be discussed. Especially, in Mode 2(d), because transmission resource is decided by a coordinator, carrier sensing to avoid signal collision may not be applicable. Therefore, especially in case that mode 2(d) coexists with other mode 2 resource allocation schemes, impact of interference from different mode 2 type transmission should be carefully discussed. One potential way to avoid such interference is to conduct channel sensing also in Mode 2(d) resource allocation. Such impact of cross-interference among different resource allocation modes should be discussed with consideration of transmit power control (TPC) because the interference among sidelink communications can be affected by setting of TPC at least in heavily congested area [4][5].

Proposal 7
Decide whether resource pool for different Mode 2 resource allocation schemes can be same or not.

4 Conclusion
In this contribution, we discussed potential aspects which can be applicable to multiple resource allocations and technical aspects on Mode 2(d) resource allocation. As the consequence, we obtained the following proposals:

Proposal 1
Resource selection scheme in sidelink transmission should be discussed as a common feature among mode 2(a), 2(b), 2(c) and 2(d).
Proposal 2
At least, resource pool information should be indicated to UEs from g/eNB in in-coverage scenario in mode 2.
Proposal 3
RAN1 should start discussion on resource allocation from common aspects for all resource allocation modes with high priority.
Proposal 4
In Mode 2(d), as the coordinator selection criterion, channel quality levels of downlink/uplink and the number of potential recipients by a coordinator can be considered.
Proposal 5
In Mode 2(d), channel quality and stability of the sidelink quality should be considered as criterion to join to clusters.
Proposal 6
Granularity of the resource scheduling in mode 2(d) should be aligned with other mode 2 resource allocation.
Proposal 7
Decide whether resource pool for different Mode 2 resource allocation schemes can be same or not.
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