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1 Introduction

In the last meeting Ran4#76, Ran4 discussed RRM impacts by UE-NW relay and multi carrier of eD2D. This paper provides our view on the interruption of RRM impacts based on the multi carrier scenario. 
2 Discussion
For multi carrier D2D operation, three scenarios are assumed such as D2D operation on frequency of Pcell, Scell and non-serving cell. Figure 2.1 is one example which has 3 ProSe UEs for explanation of in-coverage(IC)  and out of coverage(OoC) in aspects of per UE and per carrier.
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 Figure 2.1. D2D operation

For each case, it can be summarized as Table2.1 for IC and OoC  in terms of terminology per UE and per Carrier. 

Table 2.1. IC & OoC per UE | per carrier
	
	IC or OoC (per UE | per carrier)

	Frequency
	UE1
	UE2
	UE3

	Pcell(f1UL)
	IC | IC
	IC | IC
	OoC | OoC

	Scell(f2UL)
	IC | IC
	IC | OoC
	OoC | OoC

	Non-serving  cell(f3UL)
	IC | OoC
	IC | OoC
	OoC | OoC


With terminology per UE, IC and OoC condition is same for 3 UEs. Because In-coverage and Out of coverage of UE can be defined mainly by only coverage of serving cell including Pcell and Scell. 

With terminology per carrier, IC and OoC are different depending on carrier applied for D2C , for example, in case of D2D carrier on Pcell,  UE1 and UE2 are in IC and UE3 is in OoC. In case of D2D carrier on Scell, UE1 is in IC and UE2 and UE3 are in OoC. In case of D2D carrier on non-serving cell, UE1,UE2 and UE3 are in OoC.  This terminology per carrier seems to be more complex than that per UE however it is useful to understand easily the interruption for  IC and OoC in multi carrier.
· Observation 1 : Terminology  per carrier for IC and OoC is useful to understand easily the interruption in multi carrier
Interruption of RRM in multi carrier   is evaluated  with two RF receiving type, i.e, shared RF Rx chain and dedicated RF Rx chain. So far, a shared RF Rx chain is available just for IC and a dedicated RF Rx chain is available for both IC and OoC.
· Shared RF Rx chain (for IC)
· D2D Discovery on Pcell (UE1, UE2)
· UE1

· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell

· When operating during connected mode, interruption does not occur to Pcell but occurs to activated Scell

· UE2

· During D2D operation, any interruption does not occur to both Pcell and Scell 

· D2D Discovery on Scell (UE1, UE2)

· UE1 
· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell

· When operating during activated Scell, interruption occurs to only Pcell

· When operating during deactivated Scell, interruption occurs to only Pcell

· UE2
· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell
· When operating during connected mode, interruption occurs to Pcell but does not occur to Scell

· Dedicated RF Rx chain (for IC & OoC)
· D2D Discovery on Pcell(UE1,UE2,UE3)
· UE1 

· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell

· When operating during connected mode, interruption occurs to both Pcell and activated Scell

· UE2

· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell

· When operating during connected mode, interruption occurs to  Pcell but does not occur to Scell

· UE3

· Any interruption does not occur to both Pcell and Scell

· UE needs to perform cell search and access

· D2D Discovery on Scell(UE1,UE2,UE3)

· UE1 

· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell

· When operating during activated Scell, interruption occurs to both Pcell and activated Scell

· When operating during deactivated Scell, interruption occurs to only Pcell

· UE2

· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell

· When operating during connected mode, interruption occurs to Pcell but does not occur to Scell

· UE3

· Any interruption does not occur to both Pcell and Scell

· UE needs to perform cell search and access

· D2D Discovery on Non-serving cell frequency (UE1, UE2, UE3)

· UE1 

· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell

· When operating during connected mode, interruption occurs to both Pcell and activated Scell

· UE2

· When operating during DRX and idle, any interruption does not occur to both Pcell and Scell

· When operating during connected mode, interruption occurs to Pcell but does not occur to Scell

· UE3

· Any interruption does not occur to both Pcell and Scell

· UE needs to perform cell search and access
It is summarized in Table 2-2.

Table 2.2. Summary of interruption occasion
	Interruption (Pcell / Scell) during D2D discovery

	D2D operation
	on Pcell
	on Scell
	on non-serving cell

	 Pcell/Scell 

condition

Type of RF Rx 
	DRX

/Idle
	Connected
	DRX

/Idle
	Connected

	DRX

/Idle
	Connected


	
	
	Scell activated
	Scell deactivated
	
	Scell activated
	Scell deactivated
	
	Scell activated
	Scell deactivated

	Shared RF Rx 
	UE1
	(X/X)
	(X/O)
	(X/X)
	(X/X)
	(O/X)
	(O/X)
	NA
	NA
	NA

	
	UE2
	(X/X)
	(X/X)
	(X/X)
	(X/X)
	(O/X)
	(O/X)
	NA
	NA
	NA

	
	UE3
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Dedicated RF Rx 
	UE1
	(X/X)
	(O/O)
	(O/X)
	(X/X)
	(O/O)
	(O/X)
	(X/X)
	(O/O)
	(O/X)

	
	UE2
	(X/X)
	(O/X)
	(O/X)
	(X/X)
	(O/X)
	(O/X)
	(X/X)
	(O/X)
	(O/X)

	
	UE3
	(X/X)
	(X/X)
	(X/X)
	(X/X)
	(X/X)
	(X/X)
	(X/X)
	(X/X)
	(X/X)


From the table, some observations can be seen as below.

· Observation 2 : In case of shared RF Rx chain, when D2D discovery operates on Pcell, interruption does not occur to Pcell but occurs to activated Scell in IC of Scell. 
· Observation 3 : In case of shared RF Rx chain, when D2D discovery operates on Scell, interruption occurs to Pcell but does not occur to Scell..
· Observation 4 : In case of dedicated RF Rx chain, interruption occurs to Pcell in IC of Pcell and to activated Scell in IC of Scell when D2D discovery operates on Pcell/Scell/non-serving cell.
· Observation 5 : In case of dedicated RF Rx chain, interruption does not occur to Pcell in OoC of Pcell and to Scell in OoC of Scell when D2D discovery operates on Pcell/Scell/non-serving cell.
Based on the observations, we propose as follow. 
· Proposal 1 : Terminology  per carrier for IC and OoC can be used to address interruption easily in multi carrier
· Proposal 2 : In case of shared RF Rx chain, when D2D discovery operates on Pcell carrier, it does not need to allow  interruption for Pcell however needs to allow interruption for activated Scell in Scell coverage.
· Proposal 3: In case of shared RF Rx chain, when D2D discovery operates on Scell carrier, it needs to allow  interruption for Pcell in Pcell coverage however does not need to allow interruption for Scell.
· Proposal 4 :  In case of dedicated RF Rx chain, when D2D discovery operates on Pcell/Scell/non-serving cell, it needs to allow interruption for Pcell in Pcell coverage and for activated Scell in Scell coverage
· Proposal 5 : In case of dedicated RF Rx chain, when D2D discovery operates on Pcell/Scell/non-serving cell, it does not introduce any interruption for Pcell in OoC of Pcell and for Scell in OoC of Scell.
· Proposal 6 : Above proposed interruptions should be specified in Rel-13 eD2D RRM.
· Proposal 7: Measurement requirements related to Pcell and Scell should not be changed by  D2D discovery operation in multi carrier. 
3 Conclusion
In this paper, we investigated  interruption of D2D discovery in multi carrier with 2 different RF chain, such as a shared RF Rx chain and a dedicated RF Rx chain.We addressed some observations as below. 

· Observation 1 : Terminology  per carrier for IC and OoC is useful to understand easily the interruption in multi carrier
· Observation 2 : In case of shared RF Rx chain, when D2D discovery operates on Pcell, interruption does not occur to Pcell but occurs to activated Scell in IC of Scell. 
· Observation 3 : In case of shared RF Rx chain, when D2D discovery operates on Scell, interruption occurs to Pcell but does not occur to Scell..
· Observation 4 : In case of dedicated RF Rx chain, interruption occurs to Pcell in IC of Pcell and to activated Scell in IC of Scell when D2D discovery operates on Pcell/Scell/non-serving cell.
· Observation 5 : In case of dedicated RF Rx chain, interruption does not occur to Pcell in OoC of Pcell and to Scell in OoC of Scell when D2D discovery operates on Pcell/Scell/non-serving cell.
Based on the observations, we propose as follow. 

· Proposal 1 : Terminology  per carrier for IC and OoC can be used to address interruption easily in multi carrier
· Proposal 2 : In case of shared RF Rx chain, when D2D discovery operates on Pcell carrier, it does not need to allow  interruption for Pcell however needs to allow interruption for activated Scell in Scell coverage.
· Proposal 3: In case of shared RF Rx chain, when D2D discovery operates on Scell carrier, it needs to allow  interruption for Pcell in Pcell coverage however does not need to allow interruption for Scell.
· Proposal 4 :  In case of dedicated RF Rx chain, when D2D discovery operates on Pcell/Scell/non-serving cell, it needs to allow interruption for Pcell in Pcell coverage and for activated Scell in Scell coverage
· Proposal 5 : In case of dedicated RF Rx chain, when D2D discovery operates on Pcell/Scell/non-serving cell, it does not introduce any interruption for Pcell in OoC of Pcell and for Scell in OoC of Scell.
· Proposal 6 : Above proposed interruptions should be specified in Rel-13 eD2D RRM.
· Proposal 7: Measurement requirements related to Pcell and Scell should not be changed by  D2D discovery operation in multi carrier. 
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