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At the RAN1 #84bis meeting, UE autonomous resource control/selection mechanism was discussed. The following agreements were achieved [1]:
· Both SA decoding and energy measurement are supported for sensing in UE autonomous resource selection.
· FFS how each of SA decoding and energy measurement is used.
· Note: strive for a design with managable complexity especially in terms of SA blind decodes, UE buffer, etc.
· In UE autonomous resource selection mode,
· UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers
· UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e for another TB (FFS e with d<e), where e is an integer
· FFS whether this indication is implicit or explicit.
· FFS if and how to signal the value for e
· FFS how the UE determines the value for e
· FFS whether e is a single value or can be multiple values
· FFS whether, and if so how, a UE can notify later that it no longer intends to use the resource at TTI n+e.
· FFS how the UE decides to indicate this
· Other details FFS
In this contribution we provide our views about sensing details and resource reservation.
Discussion
Resource selection
In this section, we will discuss “how each of SA decoding and energy measurement is used” for both SA and data resource selection. 
A simple solution is to first rely on the SA to determine potentially unoccupied resources: by decoding the SA, the UE knows which resource(s) may potentially be empty. Note that this also enables the UE to know which resources are reserved, and potentially for how many subframes. Note however that this is not a foolproof mechanism:
· Because of collisions in the SA resource pool, an SA may be missed and a resource may falsely be considered unoccupied (see Figure 1)
· There could be interference on a resource that was not identified by detecting the SA
After the SA decoding, the UE has a candidate list of potentially unoccupied resources. To avoid any of the problems previously mentioned, in a second step, the UE measures the RSRP on a potentially unoccupied resource. If the RSRP is lower than a threshold, the resource is considered unoccupied, otherwise it is considered occupied.
Proposal 1: The sensing procedure is as follows:
· The UE decodes the SA to determine potentially unoccupied resources and to determine which resources are reserved
· In a second step, the UE compares the RSRP with a threshold on each potentially unoccupied resource to verify that it is actually unoccupied


[bookmark: _Ref450027340]Figure 1. An example on SA/data resource collision
Note that this procedure requires determining the RSRP on a non PSBCH sidelink transmission. Such a measurement has not been defined yet. We propose to base the measurement on the DMRS.
Proposal 2: A RSRP measurement is defined for the PSSCH/PSCCH. The measurement is based on the DMRS.

Discussion on SA transmission
At RAN1#84bis meeting, the following agreement about SA transmission was reached [1]:
· If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode,
· The UE at least senses between TTI n-a and TTI n-b (FFS a and b with a>b>0), where a and b are integers
· Working assumption: The values a and b are common for V2V UEs. 
· UE selects time-frequency resource(s) for PSSCH 
· UE transmits SA in TTI n+c where c is an integer
· FFS whether c is a fixed value (>= 0) or variable.
· In UE autonomous resource selection mode,
· UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers
The sensing period interval is a-b TTIs, and the integers a and b could be predefined by eNB or configured according to the resource pool parameters. The eNB configuration is advantageous if one pool is configured for one type of service (e.g., CAM) and another one for another service (e.g., DENM).
After sensing, UE randomly selects a resource from the available resources for PSSCH. Then the UE transmits SA in TTI n+c. The number c may be zero or variable.
UE transmit SA at TTI n+c and associated data at TTI n+d. The difference between d and c should be known at receiver so that it can know the data subframe by decoding SA. There are two options for the difference indication. 
· Option 1: pre-defined fix value between d and c. For example, d-c = 0.
· Option 2: the difference between d and c is indicated in SA. 

Proposal 3: 
· The parameters a and b are configured on a per-resource pool basis
· Pre-configured if not under eNB coverage
· Configured by eNB if under eNB coverage
Proposal 4: The difference between d and c can be predefined or indicated in the SA
Resource reservation
Resource reservation procedures can be used to reduce resource collisions. A resource pattern consisting of SA resources and data resources is considered occupied if the associated V2V data is successfully decoded (i.e. both SA and data) and a reservation indicator is included. Otherwise it is available. 
Based on SA decoding, some signaling in SA should be provided to indicate whether the resource will be occupied in the following scheduling period(s). Some possible methods are listed as follows:
· Method 1: 1 bit in SA to indicate whether the resource in the following period(s) will be used 
· Method 2: N bits in SA to indicate the number of periods reserved for the UE
Compared with method 1, method 2 can indicate how long the resource will be reserved, although requires more information bits in SA. By detecting the SA, UE can have full information which resources will be reserved, and the duration. In order to limit the overhead in the SA, the duration should be encoded with 2 bits (4 possible values).
Proposal 5: Resource reservation is carried in the SA with 2 bits to indicate the number of frames the reservation is valid for
The number of periods reserved is related to some parameters such as: resource occupied rate, transmitting UE density, priority, etc. When transmitting UE density or resource occupied rate is high, considering fairness for all UEs, the number of periods reserved should be small.
Observation 1: According to some parameters (e.g. resource occupied rate, transmitting UE density, the priority, etc), UE can determine the number of reserved periods.
After N (N1) transmitting period(s), if the UE does not have any data to transmit or detects collision on the resource, it will release the occupied resource. The UE can notify later that it no longer intends to use the resource in the (N+1)th period. Early release could be indicated in SA of the Nth transmitting period.
Another aspect of reservation is how long the reservation should be valid for. It was agreed in the last meeting that “UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e”. The value of e is related to traffic characteristic. For example, if the traffic periodicity is 100ms, setting e to 100ms means that the next packet will be transmitted 100ms later. However, since the periodicity of packet could be variable [3], it is preferred that the value of e is dynamically indicated in SA from a limited set of values (at most 4). 
The reservation is used for a specific traffic. If multiple traffic to be transmitted, multiple SPS process can be configured or used by the transmitter [4]. Therefore, single value of e is enough. 
Proposal 6: A single value of e is signaled in SA.

[bookmark: _Ref129681832]Conclusions
In this paper, we discuss the details of sensing and reservation. Based on the analysis, we have the following proposals:
Proposal 1: The sensing procedure is as follows:
· The UE decodes the SA to determine potentially unoccupied resources and to determine which resources are reserved
· In a second step, the UE compares the RSRP with a threshold on each potentially unoccupied resource to verify that it is actually unoccupied
Proposal 2: A RSRP measurement is defined for the PSSCH/PSCCH. The measurement is based on the DMRS.
Proposal 3: 
· The parameters a and b are configured on a per-resource pool basis
· Pre-configured if not under eNB coverage
· Configured by eNB if under eNB coverage
Proposal 4: The difference between d and c can be predefined or indicated in the SA.
Proposal 5: Resource reservation is carried in the SA with 2 bits to indicate the number of frames the reservation is valid for.
Proposal 6: The single value of e is signaled in SA.
Observation 1: According to some parameters (e.g. resource occupied rate, transmitting UE density, the priority, etc), UE can determine the number of reserved periods.
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