
3GPP TSG-RAN WG2 #85bis
R2-141732
Valencia, Spain, March 31 - April 4, 2014

Agenda Item:

7.4.3
Source:



ETRI

Title:




Device-to-Device Direct Discovery Message Transmission
Document for:

Discussion and Decision
1. Introduction
In this paper, we try to clarify the characteristic of discovery information and give further analysis of L2 functionality for discovery message transmission.
2. Discussions
For design of L2 discovery transmission, we need to know the characteristic of discovery information.

According to LS reply on discovery message size from SA2 [1], Discovery information for in-coverage direct discovery is consist of ProSe Application Code, ProSe Function ID (FFS), and PLMN ID. 

In TS 23.303, ProSe application Code is described as follows[2]: 
· ProSe application Code is allocated per “announcing UE” and per application and has an associated validity timer that runs both in the ProSe Function and in the UE. 

· When the validity timer expires or the UE changes its registered PLMN the UE needs to request a new ProSe Application Code.
· The UE may start announcing the provided ProSe Application Code in HPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe as defined in RAN specification.
· 
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· Figure 1. Announce request procedure (non-roaming)

For reference, Figure 1 shows the authorization of access to the discovery resources, the allocation of ProSe Application Code and the performance of direct discovery as a announce request procedure[2]. 

0.The UE is configured with the data structure of the ProSe Application IDs corresponding to HPLMN. This step is performed using mechanisms that are out of scope of 3GPP. 

1. If the UE is authorised to announce in HPLMN and is triggered to announce, it shall establish a secure connection with the ProSe Function and it shall send a Discovery Request (ProSe Application ID, UE Identity, announce command, application identity) message for announcing
3. If the Discovery Request is authorised, then the ProSe Function shall respond with a Discovery Response (ProSe Application Code, validity timer) message
Observation 1: A transmitting UE could have one or more discovery information.

Observation 2: Discovery Information is valid for an associated timer managed by upper layer.

Proposal 1. A transmitting UE could have one or more discovery information.

Proposal 2.The validity timer of the discovery information is managed by the upper layer.
For Device-to-Device direct discovery, the discovery information needs to be delivered not one-time but continuous transmission because of mobility of UEs. One of continuous transmission method could be to announce it periodically. 
Observation 3: The repeated transmission needs to be applied for direct discovery.

The each of discovery information periodicity could be different or be the same. Even if the discovery information could be delivered periodically, the latency between discovery messages is not big issue. In RAN2 agreements, the MAC receiver forwards all correctly received discovery messages to upper layers. So, the MAC transmitter does not need to deliver them based on periodic radio resource allocation. 

Proposal 3. Discuss that the each of discovery information periodicity could be different or not.

There could be two approaches. First, the upper layer is responsible for the repeated transmission of discovery information and the MAC layer delivers to the PHY layer transparently. Second, each of discovery information could be identified in the MAC layer. In this case, it does not matter where the repetition of the discovery information is generated. We think that the choosing one of these approaches is impact on direct discovery procedures. 

· Case 1: Transparent Transmission of the discovery information on the MAC layer
The upper layer delivers the discovery information to L2 repeatedly and then the MAC layer schedules the radio resource for the message such as a default bearer. 
Even if the transmission of discovery information would be stopped such as expiration of the validity timer or some any reason, MAC does not need to aware of it. 
However, in-depth analysis would be required if multiple discovery information for a UE are adapted. In addition, the MAC layer does not provide any guarantees that the discovery information is delivered.
Observation 4: If the MAC layer delivers the discovery information transparently, it does not provide any guarantees. 
· Case 2: Non-transparent Transmission of the discovery information on the MAC layer
When the upper layer starts to announcing the discovery information, it delivers the discovery information to the MAC layer. The upper layer requests to stop the discovery information transmission by the expiration of validity timer expires or other reasons.

The beginning or end of the discovery information transmission could be configured by RRC signalling. In addition, it could be applicable to setup the different period per the discovery information. 
Observation 5: The control information on the MAC layer is required in order to satisfy various transmission requirements. 
Proposal 4. RAN2 is urged to decide whether the MAC layer requires the control information for the discovery information transmission or not.
Meanwhile, we need to consider on radio resource management aspect. According to TR36.843, radio resource management for direct discovery could be summarized as follows [3]:
· For Type 1 discovery, radio transmission resource configuration consists of a discovery period, number of sub-frames with a discovery period. Equal sized time-frequency resource blocks within one period of the allocation are called “discovery resource”. A discovery resource has a duration of not less than 1ms and is used for a single transmission of a given discovery MAC PDU by a UE. For each discovery period, a UE can transmit on a randomly selected discovery resource.
· For Type 2B discovery, a transmitting UE may request resources for transmission of discovery information via RRC.

Multiplexing and de-multiplexing are not used for the discovery MAC PDU. Priority handling between the discovery transmission and reception is required if multiple discovery information per UE are assumed.
In Type 2B discovery, SPS-like resource allocation helps to reduce the signalling overhead if multiple discovery information per UE and/or different discovery information periodicity are assumed. 
Proposal 5. Multiplexing and de-multiplexing are not used for the discovery MAC PDU.

3. Conclusion
In this contribution, we discuss device-to-device direct discovery and provide some proposals as follows:

Observation 1: A transmitting UE could have one or more discovery information.

Observation 2: Discovery Information is valid for an associated timer managed by upper layer.

Observation 3: The repeated transmission needs to be applied for direct discovery.

Observation 4: If the MAC layer delivers the discovery information transparently, it does not provide any guarantees. 

Observation 5: The control information on the MAC layer is required in order to satisfy various transmission requirements. 
Proposal 1. A transmitting UE could have one or more discovery information.
Proposal 2.The validity timer of the discovery information is managed by the upper layer.
Proposal 3. Discuss that the each of discovery information periodicity could be different or not.

Proposal 4. RAN2 is urged to decide whether the MAC layer requires the control information for the discovery information transmission or not.
Proposal 5. Multiplexing and de-multiplexing are not used for the discovery MAC PDU.
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