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Introduction
This paper discuss the core requirements supporting Collision Avoidance mechanism in V2V as agreed by RAN4#80 [] 
Collision Avoidance
In RAN1 #, a collision avoidance mechanism for V2V has been agreed as follows: Resource Selection/Reselection Procedure

When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission according to the following steps. … (removed texts)


4)	The set  is initialized to the union of all the candidate single-subframe resources. The set  is initialized to an empty set.


5)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions …(removed texts)

-	PSSCH-RSRP measurement according to the received SCI format 1 is higher than .
… (removed texts)





7)	For a candidate single-subframe resource  remaining in the set, the metric  is defined as the linear average of S-RSSI measured in sub-channels x+k for  in the monitored subframes in Step 2 that can be expressed by  for a non-negative integer j. 






8)	The UE moves the candidate single-subframe resource  with the smallest metric  from the set  to . This step is repeated until the number of candidate single-subframe resources in the set  becomes greater than or equal to ,


9)	The set  is defined as the set of all the candidate single-subframe resources not included in the set .

The UE shall inform the higher layers that a set of time and frequency resources with the parameters determined by higher layers should be excluded in the PSSCH resource selection if the set includes any candidate single-subframe resource included in the set .


Based on this agreement, we see that it is necessary to define a core RRM requirement for Resource Selection/Reselection procedure in V2V. It serves two purposes:
· It ensures that all UE implement the procedure properly
· It ensures that all UE meet the RSRP and RSSI measurement requirements. These requirements cannot be test otherwise in isolation since there is no reporting involved.
We propose the following as the core requirement
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in []. The UE shall be able to determine the correct set SB as defined in [] with X% probability.
The value of X is FFS.
Proposal 1: RAN4 define the core RRM requirement for Resource Selection/Reselection in V2V as
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in []. The UE shall be able to determine the correct set SB as defined in [] with X% probability.
Discussion on Test Design Principle
It is worthwhile to note that this is the first time in 3GPP, an algorithm is enforced in the standard. Thus, new kind of test that is greatly different from existing LTE tests must be defined. We discuss in this section the design principle of such tests.
In our view, the test design involves setting up a network condition, using the exposed features of UEs, such that the set SB can be uniquely determined using the procedure defined in [], assuming that all the measurements are perfect. The test parameter are then tuned to reflect the measurement error margins. The margins are the outcomes of the corresponding RSRP and RSSI measurement simulation. Lastly, in determining the test criteria, one should also take into account the fact that the only observable outcome from the UE is the final time + frequency resource that it uses to transmit PSSCH, while the subject under test is the set SB. Given that a UE choose the final resource uniformly random among the resources not included in SB, the accuracy of SB can be inferred from the probability Y% that the final resource belongs to the ideal SB. The relation between X and Y is fixed, depending on the size of the ideal set SB.
We present now some sample tests, which is designed following the principle described above
Test for RSRP Measurement
Setup

The test setup involves one UE under test and 80 other instrumental UEs. The instrumental UEs are configured to transmit once every 100ms using the subframes {1, 2, …, 80} in the 100ms windows. The resource pool is configured such that each instrumental UE occupies the whole subframe. The SNR level from every instrumental UE to the UE under test is set in such a way that 1) PSCCH can be decoded, 2) Data-RSRP is higher than the configured test parameter + RSRP measurement error margin. Under this condition, the expected SB set is the set of subframes {81, 82, ….,, 100}.
 Test Criteria
After setup, the test is run for a long enough amount of time. Then we compute the ratio to time where the UE under test transmit on the set of subframes {1, 2, …, 80}. That ratio should be smaller than Y%.
Test for RSSI Measurement
Setup
The test setup involves one UE under test and 160 other instrumental UEs. The instrumental UEs are configured to transmit once every 100ms using the subframes {1, 2, …, 80} in the 100ms windows with each two UEs transmit in the same subframe. The resource pool is configured such that each instrumental UE occupies the whole subframe and for any 2 UEs that transmit in the same subframe, their PSCCH transmissions collide. The SNR level from every instrumental UE to the UE under test is set in such a way that 1) PSCCH can be decoded if there is no collision, 2) PSCCH cannot be decoded if there is collision 3) RSSI in each sub channel is larger than noise level + the RSSI measurement error margin. Under this condition, the expected SB set is the set of subframes {81, 82, ….,, 100}.
 Test Criteria
After setup, the test is run for a long enough amount of time. Then we compute the ratio to time where the UE under test transmit on the set of subframes {1, 2, …, 80}. That ratio should be smaller than Y%.
Defining X and Y
In determining the absolute value of X and Y, simple simulations can be conducted, where the same test set up is replicated. Then one start introducing simulated measurement error according to measurement accuracy study. X is the percentage of time that the simulator gives the ideal SB set and Y is the percentage of time that the simulator gives a final resource not belong to the ideal SB.
We propose that RAN 4 adopts this framework in designing tests for V2V Resource Selection / Reselection procedure.
Proposal 2: RAN4 adopts the framework discuss in Section 3 of this paper in designing tests for V2V Resource Selection / Reselection procedure.
Conclusions
[bookmark: _GoBack]The core requirement and test design principle for V2V Resource Selection/Reselection procedure are discussed. In particular, the followings are proposed
Proposal 1: RAN4 define the core RRM requirement for Resource Selection/Reselection in V2V as
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in []. The UE shall be able to determine the correct set SB as defined in [] with X% probability.
Proposal 2: RAN4 adopts the framework discuss in Section 3 of this paper in designing tests for V2V Resource Selection / Reselection procedure. 
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