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Discussion and Decision
1. Introduction
At RAN2 #85bis, following agreements were made for device discovery [1] :
	Agreements
0
The eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbour cells. (Details FFS)

For UEs in IDLE…

1a
The eNB may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE. 

1b
The eNB may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.
For UEs in CONNECTED…

2a
A UE authorized to perform D2D discovery transmission indicates to the eNB that it wants to perform D2D discovery transmissions and further information (FFS)

2b
eNB validates whether UE is authorized for D2D discovery transmission using the UE context received from MME (pending RAN3 decision)

2c
the eNB may configure the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signalling (or no resource) .

2d
the resources allocated by the eNB are valid until a) the eNB de-configures them or b) the UE enters IDLE.  (FFS whether resources may remain valid even in IDLE)




In this contribution, we try to clarify the characteristic of discovery information and describe our intention of resource allocation for Type 2 discovery.
2. Discussions
For design of Type 2 discovery resource allocation, we need to know the characteristic of discovery information.

According to LS reply on discovery message size from SA2 [1], there are two types of discovery messages. Furthermore, it could be a difference in size between the non-public safety open discovery uses case and the public safety use case. We assume that the UE perform D2D discovery for both the non-public safety and the public safety at the same time.
Proposal 1 :The UE perform D2D discovery for both the non-public safety and the public safety at the same time.
Discovery information for in-coverage direct discovery consists 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)

Figure 1 shows the announce request procedure from section 5.3.3.2 in TS23.303[2].
A UE authorized to perform D2D discovery transmission should get ProSe Application Code and validity timer through the announce request procedure prior to discovery transmission. The UE will be authorised to announce this ProSe Application Code for the duration of validity timer. A UE could be configured with one or more the ProSe Application IDs.
Observation 1: Discovery Information is valid for an associated timer.
Observation 2: A transmitting UE could announce 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. 

Observation 4. The each of discovery information periodicity may be different.
According to TR36.843 [3], MAC header is not applied for D2D direct discovery message. That means that transmission of the discovery information is transparent on the MAC layer. Multiplexing and de-multiplexing are not applied to discovery information. 
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. 

Proposal 3. The upper layer is responsible for the repeated transmission of discovery information and the MAC layer delivers to the PHY layer transparently. 

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. So, the MAC layer does not provide any guarantees that the discovery information is delivered.
Proposal 4. The MAC layer does not provide any guarantees for D2D discovery message transmission. 

There are similarities in terms of resource allocation between Type 2 discovery and Mode 1 communication. To reuse resource allocation scheme for Mode 1 communication as much as possible for Type 2 discovery can be considered.
Observation 5: For Type 2 discovery, it can be considered to reuse resource allocation scheme for Mode 1 communication as much as possible. 

Based on the discussion above, we propose a resource allocation scheme for Type2 discovery.

A UE authorised to transmit discovery message may request radio resources as Step 4 in Figure 1. 

According to the analysis of discovery information on the RAN2 aspects as described above, the eNB needs to know at least Discovery type for type 2 resource allocation. The eNB validates which types of discovery is authorised for the UE using the UE context or RRC signalling from the UE. 
Proposal 5. The eNB validates which types of discovery is authorised for the UE using the UE context or RRC signalling from the UE.

A UE may request type 2 discovery resources to the eNB using D2D BSR. D2D BSR may contain Logical Channel Group ID and Buffer Size. A Logical Channel Group ID can be allocated for discovery. The eNB could perform more accurate scheduling using the Buffer Size. 

Proposal 6. A Logical Channel Group ID can be allocated for discovery message transmission.

Existing BSR triggers should be reused for D2D BSR as a baseline.

The eNB could calculate how much resources and subframe are allocated using both discovery type and the buffer size. 
The two types of information are sufficient for Type 2 resource allocation and no further information need to be provided. (e.g. the number of discovery information, periodicity and so on.)
D2D discovery grant can be transmitted on PDCCH. Dynamic or Semi-static scheduling is assumed for Type 2 Discovery transmission resource allocation. If the grant is valid for one or more subframe, the valid time can be delivered in PDCCH. The UE is allowed to transmit the discovery message during the valid time. 
Proposal 7. Type 2 discovery transmission resource can be scheduled in semi-static manner. The valid time for the grant can be delivered in PDCCH.
3. Conclusion
In this contribution, we analysis the discovery message on layer 2 aspects and discuss resource allocation for Type 2 discovery. 
We propose as follows:

Observation 1: Discovery Information is valid for an associated timer.

Observation 2: A transmitting UE could announce one or more discovery information.

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

Observation 4. The each of discovery information periodicity may be different.

Observation 5: For Type 2 discovery, it can be considered to reuse resource allocation scheme for Mode 1 communication as much as possible. 

Proposal 1 :The UE perform D2D discovery for both the non-public safety and the public safety at the same time.
Proposal 2.The validity timer of the discovery information is managed by the upper layer.
Proposal 3. The upper layer is responsible for the repeated transmission of discovery information and the MAC layer delivers to the PHY layer transparently. 

Proposal 4. The MAC layer does not provide any guarantees for D2D discovery message transmission. 
Proposal 5. The eNB validates which types of discovery is authorised for the UE using the UE context or RRC signalling from the UE.

Proposal 6. A Logical Channel Group ID can be allocated for discovery message transmission.

Proposal 7. Type 2 discovery transmission resource can be scheduled in semi-static manner. The valid time for the grant can be delivered in PDCCH.
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