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1. Introduction
At the RAN1#74bis meeting, RAN1 agreed to send an LS to RAN2 requesting feedback on which higher layer bits need to be visible in the discovery message transmitted at the physical layer as well as latency requirements and a probability of successful discovery within the latency [1]. In order to provide a reasonable response to RAN1, RAN2 should further discuss the appropriate discovery mechanism(s). In the RAN2#83bis meeting, some direct discovery mechanisms were proposed by several companies and RAN2 was able to reach some agreements. In this contribution, additional requirements for discovery message and direct discovery mechanism are discussed.
2. Requirements for discovery message
For the D2D Direct Discovery, the following agreement was agreed at RAN2#83 meeting [2].
	Agreements
1
According to the RAN plenary prioritization, we will focus on a D2D Discovery mechanism for in-coverage. 




On the other hand, according to the previous agreement, RAN2 should study D2D direct communication for all four scenarios (i.e., Out of Coverage, Partial Coverage, In Coverage-Single-Cell and In Coverage-Multi-Cell). Therefore, direct discovery should not be limited to the in-coverage scenario and should be supported in all four scenarios.
Proposal 1: Direct discovery should be supported in all four scenarios (i.e., Out of Coverage, Partial Coverage, In Coverage-Single-Cell and In Coverage-Multi-Cell).
Then the question is whether the contents of discovery message should be the same or different among the scenarios. In our view, it should be aligned for all four scenarios to reduce standardization effort and complexity. Furthermore, RAN2 should decide whether the UE specific identity needs to be included in the discovery message at the Access Stratum level, since the UE is only be able to obtain its UE specific identity while in Connected mode. RAN2 should also request SA2 to design NAS message for taking into account the RAN2’s assumptions listed under Proposal 4. Therefore, the current assumption is that D2D interested UE should be able to discovery each other only by NAS message (i.e., without AS assistance information).
Proposal 2: The contents of the discovery message should be the same for all four scenarios.
Proposal 3: UE specific identity on Access Stratum level isn’t included in the discovery message.
Proposal 4: RAN2 should inform RAN2’s current assumptions to SA2 and request SA2 to design NAS message for achieving the discovery requirement without any Access Stratum assistance information.  RAN2 should also request SA2’s feedback on the number of bits necessary for transferring the required NAS message.
	RAN2’s assumptions;
1
Transmission of discovery messages should be supported in IDLE mode and in Connected mode. 
2
It is possible for UEs to receive D2D discovery message while being IDLE and CONNECTED.
3
No need to distinguish PUSH and PULL model on Access Stratum. (We assume that a mechanism to trigger transmission of a D2D discovery message upon reception of another D2D discovery message can be realized by higher layers if a need is identified (up to SA2 to discuss))

4
We do not distinguish open and restricted discovery on access stratum level.
5
(If agreed,) UE specific identity on Access Stratum level isn’t included in the discovery message.



Regarding the discovery message length needed in the Access Stratum, we think RAN2 should discuss whether other D2D related information can also be transmitted on the discovery subframe. For example, depending on the scheduling architecture adopted for D2D communication, it may be beneficial for D2D UE or the scheduling entity to be able to obtain such information through the discovery. Therefore, RAN2 should consider the required functions for D2D communication that may be provided over the Access Stratum before sending a feedback to RAN1 on which higher layer bits need to be visible in the discovery message transmitted at the physical layer.
Proposal 5: RAN2 should discuss whether other D2D related information can also be transmitted on the discovery subframe.
3. Additional requirement for direct discovery mechanism
RAN2 reached the following agreement at the last meeting [3]. 
	Agreements
1
Transmission of discovery messages should be supported in IDLE mode and in Connected mode. In both modes the UE needs to be allowed by the NW to transmit these messages. The NW needs to be in control of the resources and transmission mode (CONNECTED and/or IDLE) that the UEs may use to transmit Discovery signals. The details (Type 1 or Type2; SIB or dedicated) are FFS.  




We think this agreement should also be applied to out-of-overage UEs in the partial coverage scenario. In the partial coverage scenario, one or more UEs may be within NW coverage while one or more UEs may be out-of-coverage. If the NW cannot manage the out-of-coverage UE’s discovery transmission, the out-of-coverage UE may transmit a discovery signal during the time when an in-coverage UE attempts to transmit cellular Tx to the eNB. Under this condition, in-coverage D2D UE may not receive the discovery signal from out-of-coverage UE. Moreover, this discovery signal may interfere with other UEs’ D2D communications and/or discovery attempts. Therefore the NW needs to be in control of the discovery resources transmitted by the out-of-overage UEs.
Proposal 6: In the partial coverage scenario, the NW needs to be in control of the discovery resources transmitted by out-of-coverage UEs. The details are FFS.

4. Conclusion

In this contribution, we discuss about additional requirements for discovery message and direct discovery mechanism. We have following proposals.
Proposal 1: Direct discovery should be supported in all four scenarios (i.e., Out of Coverage, Partial Coverage, In Coverage-Single-Cell and In Coverage-Multi-Cell).
Proposal 2: The contents of the discovery message should be the same for all four scenarios.
Proposal 3: UE specific identity on Access Stratum level isn’t included in the discovery message.
Proposal 4: RAN2 should inform RAN2’s current assumptions to SA2 and request SA2 to design NAS message for achieving the discovery requirement without any Access Stratum assistance information.  RAN2 should also request SA2’s feedback on the number of bits necessary for transferring the required NAS message.
	RAN2’s assumptions;
1
Transmission of discovery messages should be supported in IDLE mode and in Connected mode. 
2
It is possible for UEs to receive D2D discovery message while being IDLE and CONNECTED.
3
No need to distinguish PUSH and PULL model on Access Stratum. (We assume that a mechanism to trigger transmission of a D2D discovery message upon reception of another D2D discovery message can be realized by higher layers if a need is identified (up to SA2 to discuss))

4
We do not distinguish open and restricted discovery on access stratum level.
5
(If agreed,) UE specific identity on Access Stratum level isn’t included in the discovery message.



Proposal 5: RAN2 should discuss whether other D2D related information can also be transmitted on the discovery subframe.
Proposal 6: Out of overage UE needs to be allowed by the NW to transmit these messages in partial coverage scenario. The NW needs to be in control of the resources that the Out of overage UEs may use to transmit Discovery signals. The details are FFS.
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