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1. Overall Description:

RAN1 made several new agreements for V2V support based on LTE sidelink in RAN1#86 as follows:
Agreement:

· Destination ID is not signaled via SA.
· X bits in SA are used in generating PSSCH DMRS sequence.
· FFS which X bits in SA are used.

Agreement:
· Step 2: UE excludes resources at least based on SA decoding and additional conditions.

· When SA and its associated data are transmitted in same subframe, option 2-1 (measure on DMRS of PSSCH) is supported
· Option 2-1: A resource is excluded if it is indicated or reserved by a decoded SA and PSSCH RSRP in the associated data resource is above a threshold.
· PSSCH Reference Signal Received Power (PSSCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with PSSCH, within PRBs indicated by the associated PSCCH.
·  The reference point for the PSSCH-RSRP shall be the antenna connector of the UE.
·  If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding PSSCH-RSRP of any of the individual diversity branches.
· FFS: When SA and its associated data are transmitted in different subframe, at least option 2-2 (measure on PSCCH) is supported
· The threshold is a (pre)configurable function of the priority information.

· SA contains the 3-bit PPPP field.

· The threshold is in a range between [-128 dBm] and [0 dBm] with the granularity of [2] dB including minus infinity and plus infinity.

· The threshold is dependent of both the priority information of the TB to be transmitted and the priority information of the decoded SA.

· 64 thresholds are (pre)configured in total.

· In Step 2, a UE that decodes an SA in TTI m + c within the sensing period assumes that the same frequency resource is reserved by the SA transmitter UE at TTI m + d +P*i.
· FFS the details of TTI in this operation.
· P is a parameter fixed to 100 in Rel-14. Possible configurability of this parameter in future releases should be considered in the CR.

· i is selected in the range [0, 1, …, 10] which will be restricted by carrier-specific network configuration or preconfiguration. i=0 means “no intention to reserve the frequency resource.”
· RAN1 assumes the full flexibility in signaling this restriction, e.g., 10-bit bitmap is signaled in this (pre)configuration to indicate each of [1, …, 10] is allowed or not.

· Selection of i is up to UE implementation. RAN1 assumes that UE performs no transmission or no resource reservation if it has no data. FFS in RAN2 how to ensure this RAN1 assumption. 
· i is signalled in the SA using a 4-bit field.

· In Step 2, if an instance of a candidate semi-persistent resource X with the period of P*I collides with a next instance of the resource Y, which is reserved by another UE’s SA and meets the condition of exclusion in the agreed threshold-test, then the UE shall exclude resource X.

· I is the value to be signaled for i in its SA.
· If the number of remaining resource after Step 2 is smaller than [20]% of the total resources within the selection window, the UE repeats Step 2 using all the thresholds increased by [3] dB until the number of remaining resource after Step 2 is larger than [20]% of the total resources.
· Each resource in this counting corresponds to the desired resource allocation.
· Other mechanisms related to the congestion control will be discussed in the V2X WI if time is not allowed in the V2V WI.
· Companies are encouraged to check what the proper number above is. The number can be revisited during the CR phase.
· In Step 3,
· The measurement periodicity of PSSCH resource is P in this step.
· The measurement is restricted to the resources remaining after Step 2.
Agreement:

· “The total resources within the selection window” above means the total resources in the interval determined in Step 1 to identify the resources the UE must take into account as possible candidates resources.
· FFS how the number of remaining resources is evaluated when a TB is transmitted using multiple sub-channels and/or multiple TTIs.
Agreement:
· In Step 3,

· Step 3-0: When the counter reaches zero, 

· With probability p, the UE keeps the current resource and the counter is reset.

· With probability 1-p, resource is reselected by Step 3-1 and 3-2.

· Carrier-specific parameter p is (pre)configured in the range [0, 0.2, 0.4, 0.6, 0.8].

· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· FFS how to select the subset.

· Step 3-2: UE randomly selects one resource from the subset
Agreement:

· A UE cannot transmit TB without SA, i.e., SA is transmitted with each (re)transmission of a TB.
Agreement:

· At least when a pool is (pre)configured such that a UE always transmits SA and data in the same subframe, UE is not expected to combine PSCCH transmitted in different subframes.
Agreement:
· When a pool is (pre)configured such that a UE always transmits SA and data in adjacent RBs in the same subframe, 
· The sub-channel with the lowest index among those selected for data transmission is used for SA transmission.
· When a pool is (pre)configured such that a UE can transmit SA and data in non-adjacent RBs in the same subframe, 

· The number of SA candidate resources in a SA pool is the same as the number of sub-channels in the associated data pool.

· Sequential one-to-one association is made between an SA candidate resource and a sub-channel in the associated data pool.

· The SA resource associated with the lowest index among those selected for data transmission is used for SA transmission.

· PSCCH DM RS CS is blindly detected.

· Transmitter UE randomly selects one CS out of 4 candidates (details FFS) for every PSCCH transmission.
· At each SA resource candidate, a UE is not required to decode more than one PSCCH.

· It is RAN1 understanding that a UE will select the CS with the highest reception power. The related UE requirement is up to RAN4 decision.

· At least when SA and data are transmitted in the same subframe, SA resource should be reselected only when the associated data resource is reselected.
Agreement:
· UE makes resource selection/reselection decision at TTI m (>=n).

· TTI m when the UE makes resource selection/reselection decision is the arrival time of the corresponding TB.
· For resource reselection, the UE must take into account as possible candidates resources in the interval [m+T1,m+T2] in Step 1. 

· T1 <= [4] where T1 is up to UE implementation.
· 20 <= T2 <=100 where T2 is up to UE implementation.

· Selection of T2 shall fulfill the latency requirement.

· Sensing window is changed to [m-a, m-b).
· Note: If there is any inconsistency between the above proposal and the existing agreement, the above proposal overrides.
· If a problem is found, e.g., in designing the time resource indication in SCI, this agreement may be revisited.
Agreement:
· Case 1: When a pool is (pre)configured such that a UE always transmits SA and data in adjacent RBs in the same subframe,

· The resource pool consists of one or multiple sub-channels in frequency domain.

· A sub-channel consists of a group of contiguous RBs in a same subframe. 

· The sub-channel size in a resource pool can be configured by eNB or preconfigured.

· Candidate size is FFS during this week. Note that only the RB sizes supported for UE transmission in Rel-13 will be supported in Rel-14 V2V.

· Each sub-channel includes one SA resource candidate at the low end of the sub-channel from system perspective.
· The SA resource candidate can be used for data transmissions.
· Resource pool configuration includes the number of sub-channels in the pool.

· Different sub-channels have disjoint group of adjacent RBs.

· Case 2: When a pool is (pre)configured such that a UE transmits SA and data potentially in non-adjacent RBs in the same subframe,
· The PSSCH resource pool consists of one or multiple sub-channels in frequency domain. 
· A sub-channel consists of a group of contiguous RBs in a same subframe. 
· The sub-channel size in a resource pool can be configured by eNB or preconfigured.
· Candidate size is FFS during this week. Note that only the RB sizes supported for UE transmission in Rel-13 will be supported in Rel-14 V2V.
· PSSCH resource pool configuration includes the number of sub-channels in the pool.
· Different sub-channels have disjoint group of adjacent RBs.
· A resource pool consists of N contiguous PRBs in frequency domain.
· N = The sub-channel size * the number of sub-channels.
· The PSCCH resource pool consists of a set of contiguous PRBs.
· The size of a PSCCH resource pool is configurable. 
· Candidates of PSCCH resource are disjoint.
· Energy sensing granularity of PSSCH in Step 3 is the size of sub-channel. 
· The UE always (re)selects an integer number of adjacent subchannels for transmission.
· A UE is not expected to try to decode more than [100] RBs in a subframe.
· A UE is not expected to try to decode more than [10] PSCCHs in a subframe.
· SA pool and the associated data pool can overlap.  An SA pool and a non- associated data pool can overlap.
· This overrides the existing agreement including “An RB of an SA pool in a TTI cannot be included an un-associated data pool (if exists)” made in RAN1#84bis.

Agreement:
· When a pool is (pre)configured such that a UE always transmits SA and data in adjacent RBs in the same subframe,
· A resource pool consists of N contiguous PRBs in frequency domain.

· N = The sub-channel size * the number of sub-channels.
· A UE transmits PSSCH on the largest subset of PRBs in the selected sub-channel(s) subject to the DFT size restriction and the adjacency to the associated SA resource.
· When a pool is (pre)configured such that a UE can transmit SA and data in non-adjacent RBs in the same subframe,
· The UE always transmits on an integer number of adjacent subchannels.
Agreement:

· Once resource reselection is triggered, UE reselects resources for all the transmissions corresponding to a TB.

· SA only schedules transmission(s) corresponding to one TB.
· UE is not required to perform PSSCH-RSRP measurement in a TTI that occurs before the reception of a successfully decoded associated SA.

· UE applies the PSSCH-RSRP measured in a TTI that occurs at or after the reception of a successfully decoded associated SA to a TTI that is indicated by the SA but occurs before the reception of the SA. 

· Number of transmissions of a TB is 1 or 2.

· Each SA indicates the time/frequency resources of all the data transmissions corresponding to the same TB.

Agreement:

· When PSCCH and the associated PSSCH are transmitted in the same subframe,

· Power control parameters are (pre)configured only for PSSCH.

· PSD offset to that of PSSCH is used to determine the transmission power of PSCCH.

· The PSD offset is fixed to X(FFS in [0, 3]) dB in specifications.

· For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value.
2. Actions:

To RAN2, RAN3, RAN4
Action: RAN1 respectfully asks RAN2, RAN3, RAN4 to take the above information into account in the related work. 
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