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1. Introduction

In RAN4 #78bis, we agreed on a WF in R4-162733 to further study if any clarifications are needed in the core specification to the eD2D interruption requirements, as follows:
	· For Interruption requirements with ProSe

· RAN4 is to study the maximum number of configured serving component carrier for which the requirements apply. 
· RAN4 is to study the need for specifying the maximum number of non-serving carriers for ProSe  for which the requirements apply.

· RAN4 is to further study the impact of WAN interruptions due to ProSe operation on non-serving carrier (with and without gaps) when more than 1 non-serving carrier. 


In this paper, we present our proposals on these issues.
2. Discussion topics

Topic 1: maximum number of configured serving CCs for which the interruption requirements apply

In Rel-13 RF specifications, we agreed on the following inter-band combinations for concurrent E-UTRA and E-UTRAN ProSe operation:

	D2D
	WAN
	Scenario

	B2
	CA_2-4
	D2D on PCell or SCell

	
	B4
	D2D on non-serving cell

	B28
	CA_1-28
	D2D on PCell or SCell

	
	B1
	D2D on non-serving cell


Thus RRM requirements with concurrent operation (i.e. interruption requirements), are applicable to up to 2 DL and 2 UL serving CCs in Rel-13 specifications. 

We emphasize that this restriction only applies for interruption requirements, because when ProSe operation is during DRX off durations, then the # of serving component carrier are not restricted in any way (and is true even from Rel-12). In other words, the applicability of up to 2 DL and 2 UL CC are only for requirements with there is concurrent D2D and WAN operations – i.e. the interruption requirements. 
In our view, no clarification is needed in 36.133 on this aspect. The maximum number of serving CCs supported in Rel-13 directly follows from the RF specification 36.101. Nonetheless, if RAN4 decides that a clarification is required, then we propose a possible clarification in the following observation.

Observation 1: If needed, following clarification maybe made in 36.133 for maximum serving CCs:

· Requirements for interruptions due to ProSe Direct Discovery and/or ProSe Direct Communications specified in clause 7.16.3 apply, but with configured serving carriers of up to two downlink CCs and up to two uplink CCs. 
Topic 2: maximum number of non-serving carriers for which the interruption requirements apply

In our view, no limit on the maximum number of non-serving ProSe carriers is required. 

To further elaborate on the same, we consider the following scenarios:

· Discovery with Gaps
· The interruptions are under tight control of the eNodeB. The eNodeB is aware of the requested gaps per non-serving frequency by the UE, and can grant based on the aggregate gaps and interruptions that will result for that UE. Hence no restriction on the maximum number of non-serving ProSe carriers is needed in core specification.
· Discovery without Gaps

· Currently the core specification allows for min(0.5%, 6/discPeriod * 100%) missed ACK/NACKs for each non-serving carrier. As such for typical operation, when multiple non-serving frequencies are configured, it is expected that they will not be completely orthogonal in time. In other words, if N non-serving carrier are configured, then typical interruptions required by the UE should not be N x # interruptions per non-serving carrier. 
Nonetheless, we recognize that the core specification will allow for a higher interruption rate. However, instead of limiting the number of non-serving carrier, we propose to clarify the interruption requirements when more than one non-serving carrier is configured (in Topic 3)
· Communications on non-serving carrier

· Currently core specification allow for 0.5% interruptions per non-serving carrier, if the serving cell is not broadcasting SIB18. Similar to Discovery, instead  of limiting the number of non-serving carriers, we propose to clarify the aggregate interruption requirements (in Topic 3)

Proposal 1: No limitation on the maximum number of non-serving ProSe carriers is required in core specification. If needed, the aggregate interruptions requirements with more than one non-serving carrier can be clarified.

Topic 3: aggregate interruptions with D2D operation on more than one non-serving carrier

Based on the discussion presented above for Topic 2, we make the following proposals:

Proposal 2: No clarification is needed to interruption requirements for Discovery when Gaps are configured.

Proposal 3: Aggregate interruptions due to discovery on non-serving carrier when Gaps are not signaled by the UE, can be clarified for more than one non-serving as follows: min(X%, sumi(6/discPeriod(i)) * 100%).
Proposal 4: Aggregate interruptions due to communication on non-serving carrier (when serving cell is not broadcasting SIB18), can be clarified for more than one non-serving cells as X% (with X≥0.5).

Furthermore, we propose the RRM tests be defined using only one non-serving carrier as it will greatly complicate the test scenario to have more than one non-serving carrier.

Proposal 5: Define RRM tests only for one non-serving carrier for simplicity of test specification.
3. Conclusions

In this contribution, we presented our views on open discussion topics for interruptions requirements for eD2D.
(Topic 1: maximum number of configured serving CCs for which the interruption requirements apply)
Observation 1: If needed, following clarification maybe made in 36.133 for maximum serving CCs:

· Requirements for interruptions due to ProSe Direct Discovery and/or ProSe Direct Communications specified in clause 7.16.3 apply, but with configured serving carriers of up to two downlink CCs and up to two uplink CCs. 
(Topic 2: maximum number of non-serving carriers for which the interruption requirements apply)
Proposal 1: No limitation on the maximum number of non-serving ProSe carriers is required in core specification. If needed, the aggregate interruptions requirements with more than one non-serving carrier can be clarified.

(Topic 3: aggregate interruptions with D2D operation on more than one non-serving carrier)
Proposal 2: No clarification is needed to interruption requirements for Discovery when Gaps are configured.

Proposal 3: Aggregate interruptions due to discovery on non-serving carrier when Gaps are not signaled by the UE, can be clarified for more than one non-serving as follows: min(X%, sumi(6/discPeriod(i))* 100%).

Proposal 4: Aggregate interruptions due to communication on non-serving carrier (when serving cell is not broadcasting SIB18), can be clarified for more than one non-serving cells as X% (with X≥0.5).

Proposal 5: Define RRM tests only for one non-serving carrier for simplicity of test specification.
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