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1. Introduction

The D2D requirements in Rel-12 were specified for the case of single component carrier operation:

· when UE is configured only with PCell and D2D is on PCell, or 

· when UE is out-of-coverage on all carriers and performing D2D using preconfigured resources (i.e. UE in any cell selection state)

In Rel-13 eD2D we are required to extend the requirements to support multicarrier operation:
· UE can be configured with PCell and SCell(s).

· D2D operation can be on PCell, or SCell, or a non-serving cell.

· UE can be out-of-coverage on the ProSe carrier, while being associated with a serving cell on non-ProSe carrier.
In this paper, we discuss the aspects related to impact on RRM requirements to support multicarrier D2D operation.
CR for eD2D RRM requirements for multicarrier operation (and requirements for inter-frequency discovery) is provided in our companion contribution R4-157117.
2. Multicarrier D2D operation

2.1. Multicarrier scenarios

The following observation is made with regard to the multicarrier scenarios being address in RAN4 in Rel-13.
Observation 1: Compared to Rel-12, the additional operating scenarios being addressed in Rel-13 eD2D are as follows

1. the UE is associated with a serving cell (PCell or SCell) on the ProSe carrier.

2. the UE is associated with serving cell on a carrier different than the ProSe carrier, and has a non-serving cell selected on the ProSe carrier that supports ProSe Direct Discovery and/or ProSe Direct Communication in accordance with TS 36.331.

3. the UE is associated with serving cell on a carrier different than the ProSe carrier, and the radio parameters for ProSe Direct Discovery on the ProSe carrier are provided by the serving cell.

4. the UE is out of coverage on the ProSe carrier and is associated with a serving cell on a non-ProSe carrier.
5. [FFS] the UE is associated with serving cell on a carrier different than the ProSe carrier, and ProSe operation is on a carrier that is authorized/pre-authorized by the network. 
Note that scenarios 1(D2D on SCell), 2, 4 above were down prioritized by RAN4 in Rel-12, and scenario 3 is the additional scenario introduced in Rel-13 for inter-freq/inter-PLMN discovery. Scenario 5 is FFS in RAN2.
Proposal 1: RRM requirements for eD2D in TS 36.133 should be extended to include all the supported multicarrier operating scenarios as outlined in Observation 1.

2.2. Interruptions due to D2D
In Rel-12 we agreed on the interruptions due to D2D discovery and communications. Interruptions were agreed during RRC configuration/reconfiguration procedure used to configure D2D discovery and communications, and for switching a spare receiver chain ON/OFF before and after D2D Discovery subframes.

The interruptions were specified only to PCell as the assumption was that the UE is configured with Pcell only. For multicarrier operation, the interruptions should be extended to PCell and any activated SCell (similar to CA). 
Another aspect that was discussed in prior meetings was if interruptions need to be extended to SCell(s) given that Gaps are allowed for ProSe Direct Discovery. On this aspect, we provide below the description from RAN2 running CR to TS 36.331. Following can be then noted:

· There are two UE behavior supported: 

· [Yellow highlight] Gaps are requested if (for example) a WAN Tx/Rx chain is reused for Discovery
· [Blue highlight] Gaps are not requested if (for example) a spare Tx/Rx chain is available, i.e. Rel-12 operation. The turning ON/OFF of the spare chain will cause interruptions to PCell and SCell(s).

	Excerpt from RAN2 running CR to TS 36.331 [RAN2 email reflector]

	5.10.5
Sidelink discovery monitoring
A UE capable of sidelink discovery that is configured by upper layers to monitor sidelink discovery announcements shall:

1> for each frequency the UE is configured to monitor sidelink discovery announcements on, prioritising the frequencies included in discInterFreqList, if included in SystemInformationBlockType19: 

2> if out of coverage on the frequency, as defined in TS 36.304 [4, 11.4]:
3>
configure lower layers to monitor sidelink discovery announcements using the pool of resources indicated that were preconfigured (i.e. indicated by discRxPoolList within preconfigDisc in SL-Preconfiguration defined in 9.3) without affecting normal operation i.e. receive during idle periods or by using a spare receiver;

NOTE 0:
The UE may monitor in accordance with the timing of the selected SyncRef UE, or if the UE does not have a selected SyncRef UE, based on the UE’s own timing.
2> else if the PCell/ the cell the UE is camping on indicates the pool of resources to monitor sidelink discovery announcements on by discRxResources in SystemInformationBlockType19:

3>
if the UE is configured with discGapConfig and requires gaps to monitor sidelink discovery announcements on the frequency;
4>
configure lower layers to monitor sidelink discovery announcements using the pool of resources indicated by discRxResources in SystemInformationBlockType19 and using the gaps indicated by discGapConfig,
3>
else:
4>
configure lower layers to monitor sidelink discovery announcements using the pool of resources indicated by discRxResources in SystemInformationBlockType19 without affecting normal operation i.e. receive during idle periods or by using a spare receiver,
2>
else if the cell used for sidelink discovery monitoring broadcasts SystemInformationBlockType19:
3>
if the UE is configured with discGapConfig and requires gaps to monitor sidelink discovery announcements on the frequency;

4>
configure lower layers to monitor sidelink discovery announcements using the pool of resources indicated by discRxPool in SystemInformationBlockType19 and using the gaps indicated by discGapConfig,
3>
else:


4>
configure lower layers to monitor sidelink discovery announcements using the pool of resources indicated by discRxPool in SystemInformationBlockType19 without affecting normal operation i.e. receive during idle periods or by using a spare receiver;


Observation 2: For intra-frequency or inter-frequency discovery, the UE can follow Rel-12 behavior (i.e. use spare chain for Discovery Tx/Rx and causing interruption only during turning ON/OFF of the chain).
Thus the following proposals are made:

Proposal 2: For D2D discovery and communications, existing requirements on interruptions should be extended for PCell and activated SCell(s).

Proposal 3: Pending RAN2 agreement on Tx/Rx gaps for discovery, interruptions during discovery (7.16.3.3) can be disallowed if Gaps are configured by the serving cell. This depends on the Gap definition (e.g. per activated cell, separate for Tx and Rx, all overheads can be included in Gaps).
3. Conclusions
In this paper, we presented our proposals for support of multicarrier D2D in Rel-13.
(Multicarrier scenarios)
Observation 1: Compared to Rel-12, the additional operating scenarios being addressed in Rel-13 eD2D are as follows

1. the UE is associated with a serving cell (can be SCell) on the ProSe carrier.

2. the UE is associated with serving cell on a carrier different than the ProSe carrier, and has a non-serving cell selected on the ProSe carrier that supports ProSe Direct Discovery and/or ProSe Direct Communication in accordance with TS 36.331.

3. the UE is associated with serving cell on a carrier different than the ProSe carrier, and the radio parameters for ProSe Direct Discovery on the ProSe carrier are provided by the serving cell.

4. the UE is out of coverage on the ProSe carrier and is associated with a serving cell on a non-ProSe carrier.
5. [FFS] the UE is associated with serving cell on a carrier different than the ProSe carrier, and ProSe operation is on a carrier that is authorized/pre-authorized by the network. 
Proposal 1: RRM requirements for eD2D in TS 36.133 should be extended to include all the supported multicarrier operating scenarios as outlined in Observation 1.

(Interruptions due to D2D)
Observation 2: For intra-frequency or inter-frequency discovery, the UE can follow Rel-12 behavior (i.e. use spare chain for Discovery Tx/Rx and causing interruption only during turning ON/OFF of the chain).

Proposal 2: For D2D discovery and communications, existing requirements on interruptions should be extended for PCell and activated SCell(s).

Proposal 3: Pending RAN2 agreement on Tx/Rx gaps for discovery, interruptions during discovery (7.16.3.3) can be disallowed if Gaps are configured by the serving cell. This depends on the Gap definition (e.g. per activated cell, separate for Tx and Rx, all overheads can be included in Gaps).
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