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1 Introduction

In the last Ran4#76bis meeting, Ran4 discussed interruption in multi carrier operation of eD2D and made WFs[1],[2]. This paper proposes the related requirements of interruption based on the multi carrier scenario. 
2 Discussion
In the last Ran4 meeting, we provided the case of interruption in multi carrier D2D operation based on three scenarios  (D2D operation on frequency of Pcell, Scell and non-serving cell) and RF architecture. Figure 2.1 is one example which has 3 ProSe UEs for explanation of in-coverage(IC)  and out of coverage(OoC).
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 Figure 2.1. D2D operation

Table 2.1 shows interruption occasion taking  multi carrier and D2D Rx RF architecture into account. 
Table 2.1. Summary of interruption occasion
	Interruption on Pcell / Scell during D2D discovery

	D2D operation
	on Pcell :

 IC(UE1,UE2),OoC(UE3)
	on Scell

IC(UE1),OoC(UE2,UE3)
	on non-serving cell

OoC(UE1,UE2,UE3)

	 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)


Based on the interruption occasion, we propose to add related interruption requirements with ProSe for multiple carrier as follows.
----------------- Proposed TP ------------------------------------------------------------------------------------------------------------
7.16.3
Interruptions with ProSe

This section contains the requirements related to the interruptions on PCell due ProSe Direct Discovery and ProSe Direct Communication. The requirements in this subclause are applicable only to ProSe on E-UTRA FDD bands.
When a UE capable of ProSe Direct Communication and/or ProSe Direct Discovery is configured with DRX and DRX is in use, interruptions specified in this section are not allowed while the onDurationTimer[17] is running. 

7.16.3.1
Interruptions at ProSe Direct Discovery configuration
A UE capable of ProSe Direct Discovery may indicate its interest (initiation or termination) in ProSe Direct Discovery to the connected eNodeB using IE SidelinkUEInformation [2]. 

The UE is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure that includes the ProSe Direct Discovery configuration message sl-DiscConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell.
7.16.3.2
Interruptions at ProSe Direct Communication configuration
A UE capable of ProSe Direct Communication may indicate its interest (initiation or termination) in ProSe Direct Communication to the connected eNodeB using IE SidelinkUEInformation [2].

The UE is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure that includes the ProSe Direct Communication configuration message sl-CommConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell.
7.16.3.3
Interruptions during ProSe Direct Discovery
The UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured for ProSe Direct Discovery by the eNodeB. 

The value of N is ceil(w1 / 1ms) subframes when the parameter discSyncWindow[2] is configured with value w1 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery subframe.
The value of N is 1 subframe otherwise.

The interruptions are for both uplink and downlink of PCell. The interruption for the ProSe UE may occur:

-
while switching a receiver chain ON/OFF for ProSe Direct Discovery if the UE has a dedicated receiver chain for discovery.

7.16.4
Interruptions with ProSe for multi carrier
This section contains the requirements related to the interruptions on PCell and SCell due ProSe Direct Discovery and ProSe Direct Communication. The requirements in this subclause are applicable only to ProSe on E-UTRA FDD bands.
When a UE capable of ProSe Direct Communication and/or ProSe Direct Discovery is configured with DRX and DRX is in use, interruptions specified in this section are not allowed while the onDurationTimer[17] is running. 

7.16.4.1
Interruptions at ProSe Direct Discovery configuration
A UE capable of ProSe Direct Discovery may indicate its interest (initiation or termination) in ProSe Direct Discovery to the connected eNodeB using IE SidelinkUEInformation [2]. 

The UE is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure that includes the ProSe Direct Discovery configuration message sl-DiscConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell.
7.16.4.2
Interruptions at ProSe Direct Communication configuration
A UE capable of ProSe Direct Communication may indicate its interest (initiation or termination) in ProSe Direct Communication to the connected eNodeB using IE SidelinkUEInformation [2].

The UE is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure that includes the ProSe Direct Communication configuration message sl-CommConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell.
7.16.4.3
Interruptions during ProSe Direct Discovery
The UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured for ProSe Direct Discovery by the eNodeB. 

The value of N is ceil(w1 / 1ms) subframes when the parameter discSyncWindow[2] is configured with value w1 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery subframe.
The value of N is 1 subframe otherwise.

The interruptions are for both uplink and downlink of PCell or/and activated SCell(s). The interruption for the ProSe UE may occur:

-
for activated SCell(s) while switching reception between ProSe Direct Discovery and the PCell, or

-    for PCell and another activated SCell(s) while switching reception between ProSe Direct Discovery and the SCell, or

-    for PCell and activated SCell(s) while switching a receiver chain ON/OFF for ProSe Direct Discovery if the UE has a dedicated receiver chain for discovery.

----------------- End of Proposed TP ---------------------------------------------------------------------------------------------------------

Based on the observations, we propose as follows.
· Proposal 1 : Requirement of interruption with ProSe for multi carrier should be specified for Rel-13 eD2D RRM.
· Proposal 2 : The proposed TP should be considered for requirement of interruption with ProSe for multi carrier.
3 Conclusion

In this paper, we summarized the case of interruption occasion with ProSe Rx RF architecture for D2D multi carrier operation. Based on that, we propose as follows including proposed TP.
· Proposal 1 : Requirement of interruption with ProSe for multi carrier should be specified for Rel-13 eD2D RRM.
· Proposal 2 : The proposed TP should be considered for requirement of interruption with ProSe for multi carrier.
· ----------------- Proposed TP ------------------------------------------------------------------------------------------------------------

7.16.4
Interruptions with ProSe for multi carrier
This section contains the requirements related to the interruptions on PCell and SCell due ProSe Direct Discovery and ProSe Direct Communication. The requirements in this subclause are applicable only to ProSe on E-UTRA FDD bands.
When a UE capable of ProSe Direct Communication and/or ProSe Direct Discovery is configured with DRX and DRX is in use, interruptions specified in this section are not allowed while the onDurationTimer[17] is running. 

7.16.4.1
Interruptions at ProSe Direct Discovery configuration
A UE capable of ProSe Direct Discovery may indicate its interest (initiation or termination) in ProSe Direct Discovery to the connected eNodeB using IE SidelinkUEInformation [2]. 

The UE is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure that includes the ProSe Direct Discovery configuration message sl-DiscConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell.
7.16.4.2
Interruptions at ProSe Direct Communication configuration
A UE capable of ProSe Direct Communication may indicate its interest (initiation or termination) in ProSe Direct Communication to the connected eNodeB using IE SidelinkUEInformation [2].

The UE is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure that includes the ProSe Direct Communication configuration message sl-CommConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell.
7.16.4.3
Interruptions during ProSe Direct Discovery
The UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured for ProSe Direct Discovery by the eNodeB. 

The value of N is ceil(w1 / 1ms) subframes when the parameter discSyncWindow[2] is configured with value w1 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery subframe.
The value of N is 1 subframe otherwise.

The interruptions are for both uplink and downlink of PCell or/and activated SCell(s). The interruption for the ProSe UE may occur:

-
for activated SCell(s) while switching reception between ProSe Direct Discovery and the PCell, or

-    for PCell and another activated SCell(s) while switching reception between ProSe Direct Discovery and the SCell, or

-    for PCell and activated SCell(s) while switching a receiver chain ON/OFF for ProSe Direct Discovery if the UE has a dedicated receiver chain for discovery.

----------------- End of Proposed TP ---------------------------------------------------------------------------------------------------------

Reference
[1] R4-156632, “WF on OoC Discovery”, Qualcomm Incorporated, Intel, Nokia Networks, Ericsson 
[2] R4-156633, “WF on inter-freq/inter-PLMN Discovery”, Ericsson, Qualcomm, Nokia Networks, Intel Corporation

[3] R4-156124, “Discussion on interruption of eD2D in multi carrier”, LG Electronics



























_1504686029.vsd

