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1 Introduction
Rel-14 V2X WI [1] has been discussed in several RAN4 meetings. One open issue is the interruption requirements. In RAN4#81, some agreements regarding interruption requirements were made and are copied below.

	· Background: RAN1 definition of cases

· Case 1: UL TX and SL TX use separate TX chains and separate power budget
· Case 2: UL TX and SL TX use separate TX chains but sharing power budget
· Case 3: UL TX and SL TX share TX chains and power budget
· V-UE interruptions requirement WAN and PC5 MCC operation

· Case 1: No interruptions

· Case 2: FFS

· Case 3: Interruptions may happen

· Interruptions may happen when SL has higher priority than UL. Priority definition is FFS.

· WAN and PC5 shared carrier operation

· There is interruption when SL has higher priority than UL

· FFS on whether to capture interruption requirements in RAN4 specs


In this paper, we will discuss the interruption requirements for V-UE based on the comments received during the conference call discussions, as well as interruption requirements for P-UE.  
2 Discussion
For Case 2, some companies commented during the conference call discussion that the power budget allocation among WAN (on Band X) and PC5 V2X (on Band 47) is defined by RAN1 and RAN2, so there is no need to replicate the same UE behaviour in the form of UE interruption requirements in RAN4. We think this is reasonable as the impact to WAN due to UE V2X operation is already clear.
Proposal 1: For Case 2 (separate TX chains but sharing power budget), there is no need to specify interruption requirement for V-UE. 
For Case 3, some companies commented during the conference call discussions that the prioritization between WAN (on Band X) and PC5 V2X (on Band 47) is clearly defined by RAN1 and RAN2, so there is no need to replicate the same UE behaviour in the form of UE interruption requirements in RAN4. However, we see Case 3 is different from Case 2. In Case 3, the impact to WAN is not only caused by V2X prioritization over WAN, but also the RF re-tuning from the WAN carrier to V2X carrier and vice versa. Such kind of RF re-tuning would typically interrupt WAN for 1ms, and is not considered by RAN1 and RAN2, so it should be captured in RAN4 spec. The same interruption should be allowed for P-UE with shared TX chain.
Proposal 2: For Case 3 (shared TX chain), 1ms interruption is allowed for each RF re-tuning for V-UE and P-UE.  

Another interruption related issue is whether to allow interruption due to V2X sync source change. For Case 1 and Case 2, as UE has dedicated TX and RX chain for V2X, there should be no interruption to WAN due to V2X sync source change. For Case 3, the change of sync source may lead to timing misalignment between the WAN UL and V2X carriers, but such misalignment should be accommodated by the 1ms interruption before and after the V2X TX, so no additional WAN interruption should allowed. 

During the conference call discussions, some companies mentioned that change of sync source may cause interruption to V2X. We do not see strong need to define such requirements, as it can be handled by UE implementation. For example, UE should be able to maintain synchronization for a holdover period and can thus determine when to change sync source to avoid the impacts to V2X. 
Proposal 3: No WAN interruption is allowed for V2X sync source change. No V2X interruption requirement is defined due to V2X sync source change.  
For P-UE with dedicated TX/RX chain, the main difference with V-UE that should be considered when discussing the interruption requirements is that the dedicated RF chain is always switched on for V-UE, but for P-UE the chain can be switched on/off for power saving thus causing interruption to WAN. 
RAN4 should discuss the allowed amount of interruptions, considering both power saving gain the WAN impact. For D2D communication, a 0.5% probability of missed ACK/NACK is allowed if D2D is on non-serving carrier. This translates into 1 subframes allowed to be interrupted every 400 subframes, and such requirement may not be meaningful for V2X. Therefore, RAN4 should first study the power saving opportunity for both V2X TX and RX, before concluding on the interruption requirements.

Proposal 4: For P-UE with dedicated chain, RAN4 should discuss the allowed amount of interruptions by considering the power saving opportunity for both V2X TX and RX.
3 Conclusions 

In this paper, we discussed the interruption requirements for V2X.

Proposal 1: For Case 2 (separate TX chains but sharing power budget), there is no need to specify interruption requirement for V-UE.
Proposal 2: For Case 3 (shared TX chain), 1ms interruption is allowed for each RF re-tuning for V-UE and P-UE.
Proposal 3: No WAN interruption is allowed for V2X sync source change. No V2X interruption requirement is defined due to V2X sync source change.  

Proposal 4: For P-UE with dedicated chain, RAN4 should discuss the allowed amount of interruptions by considering the power saving opportunity for both V2X TX and RX.   
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