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1 Introduction
In the email discussion of [78bis-12] Spreadsheet of RRC parameters for D2D after RAN1 #78bis, general pre-configured parameter of TDD Configuration for out of coverage operation per carrier was discussed. The current description of this parameter is as follows:
This parameter is pre-configured and is used by out of coverage UEs to learn the TDD configuration on a TDD carrier. If this parameter is not configured then on a FDD carrier a UE assumes FDD duplex mode. Note that RAN1 is still discussing remaining issues of D2D out of coverage resource allocation on a TDD (FDD) carrier. 
This contribution further discusses the details and application of this parameter. Proposals to complete the description of this parameter and for remaining issue of OOC resource allocation are also given. 
2 Discussion
Whether does a D2D capable UE need any additional configuration to know the duplex mode of the D2D operating carrier?

From ITU regulation, TDD and FDD bands are well allocated. The current bands for public safety are FDD band 14 and TDD band 41, which are not overlapped. Even if there is any overlap, the duplex mode of the carrier should be known in the Region where D2D is applied. EARFCN (supposed to be preconfigured for operation frequency) can distinguish the duplex mode of the carrier. So when a D2D capable UE is out of coverage, it knows the duplex mode of the carrier on which D2D (out of coverage) operates. 
Observation 1: There is no need to standardize any additional configuration for UE to know the duplex mode of the D2D operating carrier for out of coverage case. Pre-configuration of EARFCN is already sufficient (not in the scope of RAN1).
Whether shall a TDD configuration always be preconfigured on a TDD carrier for out of coverage?

The current agreement does not allow DL subframes for D2D operation, and there does not exist a TDD UL/DL configuration with only UL subframes. So when there is a TDD carrier operating D2D, by default, there must be a TDD configuration to provide valid UL subframes. Agreements are referred as follows:
· For FDD, subframeBitmap refers to contiguous set of uplink subframes. 

· For TDD, subframeBitmap refers to contiguous uplink sub-frames of a TDD configuration
· TDD configurations that the UEs are to assume for the neighboring cells are signaled

Observation 2: From the current agreement, by default, there must be a TDD configuration to provide UL subframe(s) for OOC

One may argue that it could be possible to apply FDD D2D OOC operation on a TDD carrier, i.e. the D2D operation follows those defined for FDD-like D2D resource allocation, such as subframeBitmap, T-RPT pattern, restricted set of T-RPT pattern and etc. This view leads to several issues:

1. How does UE understand FDD duplex mode on a TDD carrier? If so, this UE may deem this TDD carrier as:

a) a FDD UL carrier, or
b) as a TDD carrier but D2D operation is extended to DL subframes.

The earlier one needs further regulation acknowledgement which is out of scope of RAN1. The later one undoubtedly increases additional standardization and complexity for TDD. As seen in Fig.1, for the receiving partial coverage UE, it needs to track the valid D2D subframes and corresponding transmission according to subframeBitmap, T-RPT pattern for FDD and TDD respectively. For FDD, subframe bitmap length is 40; however for TDD, the subframe bitmap length varies according to its UL/DL configuration and none of them is 40. There is similar situation to T-RPT pattern. Besides additional signaling to inform the receiving UE which subframeBitmap and T-RPT pattern are applied, the receiving UE may need to operate on both sets correspondingly at the same time. In practice, it is most likely the pre-configured TDD configuration is the same as that of the TDD deployment in coverage to avoid any possible interference to cellular network, considering OOC UE may synchronize to in-coverage by multi-hop timing relay or by GPS. Then the default subframeBitmap length and T-RPT pattern correspond to the pre-configured TDD configuration. The procedure would be simple and clear. 
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Fig.1: Example of allowing both D2D operations on a TDD carrier 

2. Co-existence issue There is a possibility that D2D operation on UL and DL subframes by OOC UE interferes cellular network on all subframes. This is because an out of coverage UE may not know whether there is a cellular network nearby. When this UE moves closer to a TDD cell, its transmission on DL subframes would interfere the legacy transmission. There is no way to well schedule transmission avoiding such interferences by cellular network.  Particularly, if D2D is applied on TDD DL subframes, the cell search performance of other UEs may be impacted by such D2D operation, while the D2D operation on UL carrier or UL subframes does not impact the cell search performance for other UEs.. Also,a timely cell search by out of coverage D2D UE shall be ensured, which may require additional standardization (e.g. measurement gap mechanism) and interruption of D2D operation. 
Observation 3: To minimize standardization effort and avoid any additional complexity for D2D UE, a TDD configuration shall always be preconfigured on a TDD carrier for OOC
Proposal 1: The parameter tddConfigOoc is always pre-configured and is used by out of coverage UEs to learn the TDD configuration on a TDD carrier. This parameter is not applicable for an FDD carrier.
Other remaining issues of D2D out of coverage resource allocation on a TDD carrier
By the current agreement, UE in coverage transmitting D2DSS can transmit PD2DSCH including TDD UL/DL configuration to out of coverage UE. Some of resource pool information, e.g. subframeBitmap and pool information in time domain, shall also be forwarded so that the OOC UE knows the valid D2D subframes for T-RPT mapping and detection. Partial coverage UE, assuming it transmitting D2DSS from D2DSSue_net, shall also use the received TDD UL/DL configuration and the resource pool information for its transmission so that transmission from partial coverage UE does not impact cellular network. Then similarly, TDD UL/DL configuration and the resource pool information shall be included in PD2DSCH for partial coverage UE transmitting D2DSS.  More details can be found in [1].
Proposal 2: TDD UL/DL configuration and necessary resource pool information shall be forwarded in PD2DSCH of UE in-coverage and partial coverage transmitting D2DSS
Proposal 3: Partial coverage UE shall transmit according to TDD UL/DL configuration and the resource pool information carried in PD2DSCH from in-coverage UE
3 Summary 
In this contribution, details and application of parameter of TDD Configuration for out of coverage operation per carrier are further discussed according to discussion focus in the email thread [78bis-12]. The proposals are:
Proposal 1: The parameter tddConfigOoc is always pre-configured and is used by out of coverage UEs to learn the TDD configuration on a TDD carrier. This parameter is not applicable for an FDD carrier.
Proposal 2: TDD UL/DL configuration and necessary resource pool information shall be forwarded in PD2DSCH of UE in-coverage and partial coverage transmitting D2DSS
Proposal 3: Partial coverage UE shall transmit according to TDD UL/DL configuration and the resource pool information carried in PD2DSCH from in-coverage UE
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