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1
Introduction
In the 3GPP RAN #58 meeting, the “Study on LTE Device to Device Proximity” study Item was approved [1]. It is targeted to study how effectively 3GPP systems can be enhanced to use proximity of UEs to enable new proximity based applications and services. A core component of proximity services is discovery of UEs. 
Quite a few contributions are trying to address the open issues in discovery aspects [2]-[6] etc., and the main agreements from last RAN2 meeting are the following [7]:

· It is possible for UEs to receive D2D discovery message while being IDLE and CONNECTED.

· If the UE cannot interpret (in AS or higher layers) the received D2D discovery message it may or may not establish an RRC Connection in order to verify the content e.g. with an application server. 

· 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))

· We do not distinguish open and restricted discovery on access stratum level. 

· 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.  
In this contribution, we discuss some pending issues in discovery aspects, and express our view on payload content in discovery phase. In particular, we considered possible identifier to be used in the discovery purpose and analyzed their pros and cons, and we considered other useful information to be carried in discovery and/or response payload signal for a more efficient discovery and later device to device communication purpose.
2
Discussion
Assuming the discovery resource is allocated (either Type 1 or 2 [1]), the UE is ready to send discovery signal. The discovery process may involve one or more handshaking process, which is up to RAN1 discussion. Here we try to focus on find and response with payload step, and try to list some open issues in this aspects. 








For the UE who wish to find neighour devices, it can send out discovery signal on assigned radio resource (common or dedicated). Here the synchronization details are not considered since that is up to RAN1 to study. The payload content in discovery phase should at least contain the sender UE’s ID, and the response signal payload should at least contain the receiver’s UE ID. The ID here has option of use UE’s UE ID, or UE’s application ID, or certain shortened length ID temporaraily for discovery purpose only, etc. The three options vary in length and they bring some different tradeoff in discovery procedure, as summarized in Table 1. One uncertainty aspects on application ID to be used directly in the discovery payload is the length. It is also unclear if the application ID given from different application server may also different for same user. The advantage of use temporary discovery ID is quite clear since the network can assign shorter length to use for discovery purpose only. However, Idle UEs need get connected to get such assignment if they have discovery needs, and may lose it if get back to idle mode again. Therefore the UE-Identity seems a good tradeoff in between. Due to its uniqueness with a tracking area, the idle UE can readily use it for discovery without get back to connected mode every time.
	
	UE ID

ue-Identity
	Temp discovery ID
	User application ID

	Length
	TMSI+random (80bit)
	Can be designed to be certain short fix length.
	Vary in length?

	Pros
	A temporary UE identity provided by the EPC which uniquely identifies the UE within the tracking area. 
	The fixed length can be short and can be more efficiently configured by the network and offers more predictable discovery signal detection performance.
	This identifier is unique and can be directly pass to application layer without further processing.

	Cons
	Applicable for both idle and connected UEs
	Network need make assignment on such temp ID, and it is uncertain if such ID will be valid after cell reselection/handover. Also idle UE may not able to get access of it.
	Different application may give user ID different length, which may complicate the detection. Moreover, the discovery signal performance is not guaranteed.


Observation 1: Certain form of UE ID is needed in discovery and response signal. However, different identifier has tradeoff of pros and cons. And the ue-Identity is a good tradeoff.

Proposal 1: RAN2 to discuss and agree the UE ID ue-Identity to be used as UE ID in discovery/response payload signal.

The other content/payload in discovery or response signal should carry still needs further discussion. In our opinion, the possible candidates for payload on discovery/response (other than UE ID) for the UEs who involved in the discovery process are the following:

1. The service/application related parameters:

For the UE who aims to request or broadcast certain service, such as printer, advertisement, the earlier differentiation of service/application available is more efficient for the UE on determine whether or not to go through all the following handshaking processes. For example, it will be unnecessary for a user who needs a printer to go through many steps and find out that the device found is not a printer. This is also true if certain social network application is only looking for real users instead of services. Therefore it seems quite beneficial if such information can be exchanged in discovery phase. Of course we may need further guidance from SA1 and SA2 on applicable scenarios and user cases and we need figure out the exact bit length needed.
2. The cellular network status:
The UE who wish to find neighour devices, current Prose D2D allows different scenarios, such as both are in-coverage, both are out-of-coverage, and one is in coverage while the other is not, etc. Besides, it is agreed that transmission of discovery messages should be supported in both IDLE mode and in Connected mode. Therefore, even for both UEs are within network coverage case, the discovery can happen between UEs in different RRC state. That is, 

· Idle and Idle UEs, 

· Idle and Connected mode UEs, 

· Connected and Connected UEs. 

Ideally for two connected UEs, they can easily get further assistance from the network on following handshaking processes, while they probably cannot get much assistance from the network if both sides are in Idle mode. And it will be very inefficient and power consuming for the UE if everytime the UE need get connected for discovery, also it will bring unnecessary burden for the network. Therefore it seems quite beneficial if such cellular network status information can be exchanged in discovery phase. And likely the number of bits required can be just 1 or 2 bits.
Observation 2: Both service/application related parameters, and cellular network status is beneficial to be included in the discovery/response signal.

Proposal 2: RAN2 to discuss and agree include service/application related parameters and cellular network status in the in the discovery/response signal. The exact format can be FFS.
3
Conclusion
In this contribution we analyzed two aspects of Prose Discovery Signal Content, and we have made the following observations and proposals. 

Observation 1: Certain form of UE ID is needed in discovery and response signal. However, different identifier has tradeoff of pros and cons. And the ue-Identity is a good tradeoff.

Proposal 1: RAN2 to discuss and agree the UE ID ue-Identity to be used as UE ID in discovery/response payload signal.

Observation 2: Both service/application related parameters, and cellular network status is beneficial to be included in the discovery/response signal.

Proposal 2: RAN2 to discuss and agree include service/application related parameters and cellular network status in the in the discovery/response signal. The exact format can be FFS.
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