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1. Introduction

In our companion contribution R4-154345, we presented a brief discussion on the impact of Rel-13 eD2D work on RAN4 RRM requirements. In this contribution, we further discuss the details and our initial proposals on the RRM requirements for eD2D.
The paper is organized as follows. 

· Section 2 discusses proposals for D2D Discovery 
· Section 3 discusses proposals for D2D Communication
2. Discovery
2.1. OOC Discovery

As discussed in R4-154345, no additional core requirements are expected to support OOC discovery. The applicability of the OOC requirements for timing and synchronization (currently specified in Section 11 for Any Cell Selection state), however, will need to be extended to D2D discovery as well.
One aspect that needs additional consideration is the requirement on E-UTRA cell identification when UE is performing D2D out-of-coverage. Currently the UE performing D2D communications OOC is required to constantly look for cells on the DL channel associated with the ProSe frequency. In other words, it is defined for D2D on FDD bands since in Rel-12, there were no TDD bands for D2D communications. The cell identification delay is then specified as 6.4sec (if UE is transmitting for D2D communications), and 32sec (if UE is receiving only for D2D communications). 
When extending the applicability to D2D Discovery, the requirement will also get extended to TDD bands. The nature of the requirement changes for TDD bands since now the UE is required half-duplex between D2D transmissions and reception for cell search. For D2D discovery, this is not a problem as the periodicity of D2D discovery is low. Hence we can likely reuse the existing requirements on cell identification when OOC even for Discovery on TDD bands. 

Of course, the specification wording also needs to be clarified as it refers to FDD bands (e.g., ‘detectable E-UTRA cell on the downlink carrier frequency’). Possible approach can be to separate the section for FDD and TDD.
Furthermore, if in future this needs to be extended for D2D communications on TDD bands, then further consideration of transmission drop rate (similar to SyncRef UE selection/reselection) for half-duplex constraint will be required. The specification rewording should take this possibility into account.

Proposal 1: No additional core requirement required to support OOC discovery. The applicability of existing OOC requirements on timing and synchronization need to be extended for Discovery.

Observation 1: The current requirements for cell identification when OOC are specified with the viewpoint of D2D on FDD bands. For OOC Discovery, this will need to be extended for TDD bands as well and some specification rewording maybe required.

2.2. Multicarrier Discovery (Inter-freq Discovery)

As discussed in R4-154345, the support of multicarrier discovery will likely impact the RRM requirements. In our assessment, two aspect will need to be addressed for the support of inter-frequency discovery.
a) Interruptions to activated SCell(s) (in addition to PCell)
b) Tx/Rx Gaps and interruptions occasions w.r.t. those gaps

In Rel-12 Discovery, the interruption were allowed for PCell only with the assumption that transmission occurs only on the PCell. Rationale was that inter-frequency discovery reception is best effort for the UE, and the UE is expected to do so in IDLE/DRX if it may cause interruptions to PCell + SCell(s). The enhancement in Rel-13 is to enable connected mode inter-frequency discovery transmission and reception, and the UE can use Tx/Rx gaps for the same.

Similar to CA specifications, the Rel-12 interruptions agreement should be extended to both PCell and activated SCell(s). This is applicable for D2D on PCC/SCC/non-serving cell.

Pending details of the R2 agreement on Tx/Rx gaps, there is a need to determine where the interruptions are allowed. For example, if Tx/Rx gaps also include time to acquire timing on the inter-frequency, then interruptions may occur on one subframe before after the gaps. The same is true if the UE is allowed its serving cell timing for D2D Tx/Rx. If the UE is required to acquire timing from the D2D carrier, and the Tx/Rx gaps do not account for the same, then RAN4 may need to discuss the number and location of such interruptions.

Proposal 2: The agreements on interruptions due to D2D Discovery should be extended for PCell and activated SCell(s). This is required for support of multicarrier D2D, with D2D on PCC/SCC/non-serving cell.
Proposal 3: The location and length of interruptions should be defined consistent with the RAN2 agreements on Tx/Rx gaps (as granted by network) to accommodate for timing acquisition / RSRP measurements (if required). 

3. Communication
3.1. UE-NW Relay

For UE-NW relays, there are two aspects that need to be discussed in RAN4.
· PSDCH-RSRP accuracy requirement: Discussed in detail in R4-154347
· Relay selection / reselection: pending R1/2 agreements

For relay selection / reselection, RRM core requirements will likely be required. While final agreements are yet to be made in RAN2 on this topic, some UE behavior under discussion that can result in RRM requirements are as follows.
· Serving cell configures a RSRP threshold to start/stop Discovery transmissions for the purpose of Relay discovery. This is similar to start/cease of SLSS transmissions in Rel-12
· Serving cell configures the conditions when the UE is required to start the relay selection procedure. When conditions are met, the UE is expected to search, select, and inform the eNodeB of the selection (for approval). 
Observation 2: Pending final R1 agreement, PSDCH-RSRP accuracy requirements will be required. RAN4 considerations are discussed in our companion contribution R4-154347
Observation 3: Pending R2 agreements, RRM core requirements for relay selection / reselection may be required.
3.2. Multicarrier Communication

Similar to Discovery, in Rel-12 the requirements were specific to D2D communication on PCell (or out-of-coverage). In Rel-13, this is expected to be extended to multi-carrier communication.
· D2D is at most on one carrier (PCC / SCC / non-serving cell)

· The UE is configured with PCell + SCell(s)
Note that the above operation is same for Discovery. 

The discussion is same as that presented for Discovery in Section 2.2. Note that in Rel-12, the only interruptions agreed were for configuration / deconfiguration. Additional interruption for communications, while discussed, were not agreed. RAN4 may continue further discussion if additional interruptions due to D2D communications are allowed.

The existing agreement on interruptions due to RRC configuration/de-configuration for D2D communication, will need to be extended to PCell and activated SCell(s).

One additional aspect is with regard to specification wording regarding OOC operation. Currently, the OOC requirements are specified when the UE is in any cell selection state. For multicarrier communications (or discovery), the UE maybe camped/connected on PCell/SCell(s) while being OOC on the D2D carrier. The OOC requirements should apply in this scenario as well, even though the RRC State of the UE is either IDLE or CONNECTED. This is just a specification clarification that requirements on Section 11 should apply if UE is OOC on the D2D carrier while being IDLE/Connected on other WAN carriers.
Proposal 4: The agreements on interruptions due to D2D Communication during RRC configuration/deconfiguration should be extended for PCell and activated SCell(s). This is required for support of multicarrier D2D, with D2D on PCC/SCC/non-serving cell.

Proposal 5: For multicarrier discovery and communications, it should be clarified in the specification that OOC requirements are applicable when UE is OOC on D2D carrier (and performing D2D on that carrier), while being in Idle/Connected state on the WAN carrier(s).
4. Conclusions

In this contribution, the following proposals and contributions are made for RRM requirements for eD2D.

(OOC Discovery)

Proposal 1: No additional core requirement required to support OOC discovery. The applicability of existing OOC requirements on timing and synchronization need to be extended for Discovery.
Observation 1: The current requirements for cell identification when OOC are specified with the viewpoint of D2D on FDD bands. For OOC Discovery, this will need to be extended for TDD bands as well and some specification rewording maybe required.

(Multicarrier Discovery)

Proposal 2: The agreements on interruptions due to D2D Discovery should be extended for PCell and activated SCell(s). This is required for support of multicarrier D2D, with D2D on PCC/SCC/non-serving cell.

Proposal 3: The location and length of interruptions should be defined consistent with the RAN2 agreements on Tx/Rx gaps (as granted by network) to accommodate for timing acquisition / RSRP measurements (if required). 

(UE-NW Relay)

Observation 2: Pending final R1 agreement, PSDCH-RSRP accuracy requirements will be required. RAN4 considerations are discussed in our companion contribution R4-154347
Observation 3: Pending R2 agreements, RRM core requirements for relay selection / reselection may be required.

(Multicarrier Communications)

Proposal 4: The agreements on interruptions due to D2D Communication during RRC configuration/deconfiguration should be extended for PCell and activated SCell(s). This is required for support of multicarrier D2D, with D2D on PCC/SCC/non-serving cell.

Proposal 5: For multicarrier discovery and communications, it should be clarified in the specification that OOC requirements are applicable when UE is OOC on D2D carrier (and performing D2D on that carrier), while being in Idle/Connected state on the WAN carrier(s).
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