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1. Introduction

In this contribution, we provide the further discussion on the principles of defining RRM test to verify the interruption requirements due to V2X carrier aggregation.
2. Discussion
In last RAN4 meeting, the test principles for R15 V2X RRM test were discussed. The followings have been approved in [1] for R15 V2X interruption test.

	· Only the interruptions on WAN due to V2X CC addition based on dedicated RRC signaling will be verified.

· Further study the number of missing ACK/NACKs due to the interruptions in RRM test.

· Further study whether to define separate test for Uu FDD and Uu TDD cases.

· If the number of missing ACK/NACKs are same for both FDD and TDD, the interruption test can be defined only for one case. 

· Define the test with asynchronous scenario between downlink and sidelink.


For this RRM test, the UE can be triggered by the test loop function or the upper layers to monitor and transmit V2X sidelink communication. There are three carriers, including one E-UTRAN carrier (CC1) and two V2X sidelink carriers (CC2 and CC3). The UE is configured as GNSS as highest priority.
Before the test starts the UE is connected to PCell on CC1. GNSS signals are always available and the UE will select GNSS as synchronization reference for V2X sidelik communication. The UE shall be continuously scheduled in the PCell throughout the whole test.
The test consists of two consecutive time periods, with time duration of T1 and T2, respectively.
At the beginning of T1 the UE receives an RRCConnectionReconfiguration message by which the UE is configured only to monitor and transmit V2X sidelik communication on CC2.
An RRCConnectionReconfiguration message including sl-V2X-ConfigDedicated, by which the UE is configured to monitor and transmit V2X sidelik communication on CC2 and CC3, is sent by the test equipment in a subframe #N. The point in time at which the sl-V2X-ConfigDedicated message for adding CC3 for V2X sidelik communication is received at the UE antenna connector defines the start of time period T2.
Since UE received CC3 addition command during RRC reconfiguration procedure, the UE shall complete CC3 addition operation no later than in subframe (N + 22). A PCell interruption of up to 2 subframes due to V2X CC addition shall not occur before subframe (N + 5) and no later than in subframe (N + 22).
The interruptions to WAN can be verified by counting the number of missed ACK/NACKs for PCell.
When PCell is a FDD cell, the interruptions include two subframes of downlink receptions and two subframes of uplink transmissions. Assuming that the interruption occurs on subframes #N+m and #N+m+1 (m ≤ 21), there will be no ACK/NACK feedback for subframes #N+m and #N+m+1 due to no uplink transmissions, and there will be no ACK/NACK feedback for subframes #N+m+4 and #N+m+5 due to no downlink receptions. Hence, there will be 4 ACK/NACK missing for this interruptions, as shown in Figure 1. 
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Figure 1: Number of missing ACK/NACK on a FDD carrier due to V2X CC addition
When PCell is a TDD cell, the interruptions include two subframes of downlink receptions, or two subframes of uplink transmissions, or one subframe of downlink receptions and one subframe of uplink transmissions. Hence, there will be 2 ACK/NACK missing for this interruptions, as shown in Figure 2.
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Figure 2: Number of missing ACK/NACK on a TDD carrier due to V2X CC addition
Proposal 1: The test setups in section 2 are suggested to be used in the RRM test of verifying the interruption requirements due to V2X CC addition/release.
Proposal 2: The interruption tests could be separately defined for FDD carrier and TDD carrier.
3. Conclusions

This contribution provides our analysis on the RRM test setups for V2X verifying the interruption requirements due to V2X CC addition/release. The following proposals are given: 
Proposal 1: The test setups in section 2 are suggested to be used in the RRM test of verifying the interruption requirements due to V2X CC addition/release.
Proposal 2: The interruption tests could be separately defined for FDD carrier and TDD carrier.
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