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1. Introduction
In the last meeting, RAN2 has discussed the impact of discovery mode and data flow for D2D discovery, but no agreement is reached. This contribution gives our understanding on these issues.
2. Discussion
2.1. RAN impact of discovery mode
There are two discovery modes mentioned in SA2 [1], PUSH mode (Announcing mode) and PULL mode (Soliciting mode):
· For PUSH mode, an user searches to discover a special target population, e.g. “who is there”;
· For PULL mode, the discovered UE uses information for certain applications in the UE that are permitted to use this information, e.g. “find a taxi nearby” and “find me police officer X”.
The signalling sketch maps of the above two modes can be shown in Figure-1:
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Figure-1 Discovery mode
UE’s behaviours for the above two modes are given in Table-1:
Table-1 Different UE behaviours in different discovery mode
	
	PUSH mode
	PULL mode

	Discoveree 
	Transmitting the discovery information by itself.
	Transmitting the discovery response based on the received discovery information which contains its interested information.

	Discoverer
	Monitoring the discovery information.
	Transmitting the discovery information carrying its interest first.

And then monitoring the discovery information.


Whether the above different UE behaviours in Table-1 will affect RAN design will be analyzed below:
1) The difference of discovery information contents

Although the contents of the discovery information for PULL mode, the discovery information send by discoverer and discoveree for PUSH mode may be different, they are only messages transparent for RAN. Hence there is no impact on RAN design.
2) Different triggers for discovery information transmission for discoveree: initiative or passive.

· For PUSH mode, it is initiative and the transmission is triggered by discoveree UE’s application layer.
· For PULL mode, it is passive and the transmission of the discoveree UE is triggered by its application layer based on the “interest match” check; if matched, and the discovery info transmission will be triggered by application layer. 
Whether the trigger is initiative or passive only impact application, there is no impact on RAN. Discoveree only needs to perform sending or monitoring under application control.
3) The difference of discoverer behaviours: only monitoring or monitoring after sending

· For PULL mode, the discoverer only needs to monitor the discovery information;

· For PUSH mode, the discoverer should send discovery information before monitoring the discovery information. 

Similar as the analysis in 2), whether the discoverer needs to perform sending or monitoring is totally under application control.
According to the analysis for 2) and 3), for RAN design, there is no need to distinguish the different behaviours between discoverer and discoveree, RAN only needs to simply the D2D discovery model as below:
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Figure-2 D2D discovery model

Proposal 1: RAN design does not need to distinguish the PULL and PUSH mode.
2.2. Data flow of D2D discovery
1) Additional security/authentication/authorization
On the last RAN2 meeting, it was agreed that open and restricted Prose Discovery should have similar RAN2 mechanism to avoid complexity. Need for additional security/authentication/authorization mechanisms in AS level for restricted discovery may be discussed. 
Since authentication/authorization is CN function, there is no need to introduce it in RAN. For security, we think application layer security is enough. 
Proposal 2: For restricted discovery, additional security/authentication/authorization mechanisms in AS level are not needed.
2) Requirement on the discovery information transmission in RAN
Since the discovery information is more than 100bits long and carries detailed content as indicated in [2], it cannot regard such information only as L1 signalling like preamble and D-SR. Hence the discovery information needs to be modelled as L2 SDU/PDU. In addition, this information should be transmitted completely in one time, and there should be no segment processing on such information in L2.
Proposal 3: D2D discovery information should be delivered to L1 as MAC PDU.

Proposal 4: D2D discovery information should not be segmented in AS layer.
According to the example given in [2], the content in the discovery information includes discovery type (open/restricted), discovery mode, and application ID, etc. All the content in the discovery information is related to application layer. Hence, the content of the discovery information can be provided directly by application layer.
Proposal 5: The content of D2D discovery information should be provided by application layer. 
3) Data flow of the D2D discovery information
There are three types of data flow model in current spec: a) NAS data flow; b) NAS signalling; c) paging/broadcast data flow. 
· In type a),  the different data flow is distinguished in Logical channel level, and L2 header is needed;
· In type b),  based on type a), RRC/PDCP layer provides extra processing to increase the reliability; 

· In type c), the different data flow is distinguished in the traffic channel level (i.e. BCH/PCH), and no extra L2 header is needed.

[image: image3.emf]Application layer

PDCP/RLC/MAC

L1

a) NAS data flow

NAS layer

PDCP/RLC/MAC

L1

b) NAS signaling flow

RRC

RRC layer

MAC

L1

c) Paging/broadcast


Figure-3 Current data flow models
Which model should be applied to the D2D discovery information transmission?

· For type b), since the discovery information is from application layer, it should be regarded as user data, not the NAS signalling, it is inappropriate; 
· For type a) and type c), according to proposal 2 and proposal 4, security function in PDCP and segment function in RLC entity is not needed; in MAC layer, whether MAC header needed is dependent on how to distinguish the discovery information, by logical channel or traffic channel. Since the discovery information transmission in air interface will be on the special physical resources, which is similar as BCH traffic channel, it would be more appropriate to use D2D specific traffic channel to distinguish discovery information transmission, and type c) model should be applicable.
Based on the analysis above, the data flow for discovery information is given in Figure-4. If UE receives more than one discovery information in same TTI, MAC layer will deliver them directly to the application layer, and application layer is in charge of the distinguish them according to the content.
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Figure-4 Data flow model for discovery information delivery
Proposal 6: It is proposed to adopt Figure-4 as the model of discovery information delivery, i.e. no L2 header added.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: RAN design does not need to distinguish the PULL and PUSH mode.

Proposal 2: For restricted discovery, additional security/authentication/authorization mechanisms in AS level are not needed.
Proposal 3: D2D discovery information should be delivered to L1 as MAC PDU.

Proposal 4: D2D discovery information should not be segmented in AS layer.

Proposal 5: The content of D2D discovery information should be provided by application layer. 
Proposal 6: It is proposed to adopt Figure-4 as the model of discovery information delivery, i.e. no L2 header added.
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