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1. Introduction
V2X objective includes V2X operation on SCC and MCC. And prioritization of SL TX for V2X over WAN TX under eNB management (e.g., SL gap) is also included with lower priority. In this paper, we discuss the requirement of interruption to WAN/V2X.

2. Discussion
For interruption discussion, we need to consider scenarios and UE RF capacity including MCC. 

First discussion point is for the scenarios which interruption happens.

V2X operation on SCC and MCC should be considered according to V2X WID. For the V2X on SCC, there are 2 scenarios such as V2X operation on a dedicated carrier without connection with eNB and V2X operation on a shared serving cell carrier. For the V2X on MCC, there are 2 scenarios such as V2X operation on PC5+PC5 and V2X operation on PC5 + WAN operation on Uu. 

V2X can be V2V,V2P, V2I and V2N. Figure1 shows the scenarios for V2V/V2P.  
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(a) Dedicated V2V/V2P on SCC                                  (b) Not-dedicated V2V/V2P on SCC
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 (c) Dedicated V2V/V2P on MCC(PC5+PC5)              (d) Dedicated V2V/V2P on MCC(Uu+PC5)
Figure 1.  V2X scenarios 

For the scenarios, we should keep in mind that power consumption cannot be big problem for V2V, but it can be critical for V2P. Because, if pedestrian UE always turns on even though the UE does not transmit during long time, it raises the problem of battery consumption of the UE. Therefore, interruption requirement can be different depending on type of V2X service such as V2V and V2P.  
Proposal 1: Interruption requirement should be specified depending on type of V2X service such as V2V and V2P.

Proposal 1-a: When V2V has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be always switched on.

Proposal 1-b: When V2P has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be possible to switch on/off for saving battery of pedestrian UE.

Second discussion point is for UE RF capacity.

So far, based on the RF specification, simultaneous transmission can be possible up to 2. It limits the number of Tx RF as 2.  
For Tx RF chain, when V2X operates on serving cell carrier as figure 1(b), the Tx RF chain can be shared for WAN and V2X and one Tx RF chain is assumed. In other cases such as figure 1(c) and figure 1(d), a dedicated Tx RF chain is assumed when V2X operates on ITS band(Band 47) and 2 Tx RF chains are assumed. 
For Rx RF chain, a dedicated Rx RF chain is assumed basically as D2D communication.

Proposal 2: Interruption requirement should be specified by considering a dedicated Rx RF chain for V2X.

Proposal 3: Interruption requirement should be specified by considering a dedicated Tx RF chain and a shared Tx RF chain for V2X.

Last discussion point is D2D interruption requirements.

Regarding D2D interruption requirement, interruption during D2D discovery may occur:

- while switching a receiver chain ON/OFF for ProSe Direct Discovery if the UE has a dedicated receiver chain for discovery, and/or
-while switching a transmitter chain ON/OFF for ProSe Direct Discovery transmissions on a non-serving carrier, and if the UE has a dedicated transmitted chain for discovery
And interruption during D2D communication may occur when ProSe Direct Communication is on a non-serving carrier and the PCell is not broadcasting SIB18.

These interruptions are specified to WAN.

However, for V2X, 2 types of interruption such as interruption to WAN and interruption to V2X can be considered depending on the priority which eNB configures.  If eNB configures that WAN transmission has higher priority than V2X transmission, the interruption to WAN can occur. And if eNB configures that V2X transmission has higher priority than WAN transmission, the interruption to V2X can occur. But latter case is lower priority under eNB management according to V2X WID. Anyway, we would like to have starting point of interruption with D2D requirements.
Proposal 4: Condition of interruption occurrence for V2X can be reused that of D2D.

Based on the 3 discussion points, we can summarize for interruption requirements to WAN when V2X UE is in network coverage in aspect of serving cell carrier as follows.
· V2V : Interruption to WAN
Table1.  V2V interruption to WAN

	
	Tx RF chain
	Rx RF chain

	Scenario
	a shared Tx RF
	A dedicated Tx RF
	A dedicated Rx RF

	Figure1(a) 
	NA
	NA
	NA

	Figure1(b)
	Not occur
	NA
	Not occur(due to always switching Rx chain on)

	Figure1(c)
	NA
	NA
	NA

	Figure1(d)
	NA
	Not occur(due to always switching Tx chain on)
	Not occur(due to always switching Rx chain on)


· V2P : Interruption to WAN

Table2.  V2P interruption to WAN

	
	Tx RF chain
	Rx RF chain

	Scenario
	a shared Tx RF
	A dedicated Tx RF
	A dedicated Rx RF

	Figure1(a) 
	NA
	NA
	NA

	Figure1(b)
	Not occur
	NA
	Occur(while switching a Rx chain on/off)

	Figure1(c)
	NA
	NA
	NA

	Figure1(d)
	NA
	Occur(while switching a Tx chain on/off)
	Occur(while switching a Rx chain on/off)


In scenario of Figure1(d) in V2P, we should consider how often to transmit V2P and to receive V2P to define interruption rate as D2D. Regarding Ran1 assumption that pedestrian UE transmits V2P per 1second and need to perform sensing from received V2P, the interruption rate needs to be defined.   Figure2 shows V2P switching on/off scenario.  Comparing with always switching on, switching on/off has benefit in aspect of power saving. However, while switching on/off, interruption to WAN may occur. From figure2, we can see that total number of switching on/off during sensing in Rx chain is more critical that in Tx chain. And, density of the total number of switching on/off per 1 second is different. So, it is desirable that the interruption rate is defined per sensing periodicity. 
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Figure2.  V2P switching on/off for power saving

Proposal 5: For V2P, interruption rate to WAN needs to be defined by considering RAN1 assumption that pedestrian UE transmits V2P per 1second and need to perform sensing for resource selection from received V2P.

3. Conclusion

In this paper, we analysed the interruption to WAN for V2X based on the scenarios and UE Tx/Rx chain capability. Based on the analysis, we propose as follows.

Proposal 1: Interruption requirement should be specified depending on type of V2X service such as V2V and V2P.

Proposal 1-a: When V2V has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be always switched on.

Proposal 1-b: When V2P has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be possible to switch on/off for saving battery of pedestrian UE.

Proposal 2: Interruption requirement should be specified by considering a dedicated Rx RF chain for V2X.

Proposal 3: Interruption requirement should be specified by considering a dedicated Tx RF chain and a shared Tx RF chain for V2X.

Proposal 4: Condition of interruption occurrence for V2X can be reused that of D2D.

Proposal 5: For V2P, interruption rate to WAN needs to be defined by considering RAN1 assumption that pedestrian UE transmits V2P per 1second and need to perform sensing for resource selection from received V2P.
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