Page 1

3GPP TSG-RAN WG2#85bis
                R2-141227
Valencia, Spain, 31 March- 4 April 2014
Agenda Item:
  
7.4.3
Source:
  


Intel Corporation
Title:

  



Protocol aspects for D2D discovery
Document for:  
Discussion and decision

1 Introduction
In the last RAN#63 plenary, D2D work item has been approved for Rel-12 work item in [1]. In this document, we discuss further protocol aspects to support D2D discovery within network coverage based on agreements made during the study item and captured in the RAN1 TR 36.843 [2], and SA2 stage-2 TS 23.303 [3].
2 Discovery protocol
In RAN1 TR 36.843 [2], only MAC and PHY layers are defined for D2D discovery protocol stack and MAC layer is responsible of interface with upper layer. However, it seems to be more aligned with LTE protocol if RRC layer provides interface with ProSe protocol considering the following aspects. 
· ProSe protocol may provide a validity timer as well as ProSe application code in model A [3]. The validity timer would be helpful to manage discovery procedure.
· RRC performs resource management:  in both Type 1 and Type 2B, RAN2 agreed that SIB is used to provide a discovery resource pool. In case of Type 2B, discovery resource request and allocation is also signaled via RRC. 
· Monitoring procedure is enabled without any discovery message information provided by ProSe protocol. 

· According to ProSe stage-2 TS [3], the ProSe protocol is located in the control plane as shown below. 
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Legend:

-
PC5-C: The radio protocols of E-UTRA between UE A and UE B are specified in TS 36.xxx
-
The “ProSe protocol” is used for handling ProSe Direct Discovery and ProSe UE-to-Network Relay discovery and is specified in TS AA.yyy. 

Editor’s Note: ProSe protocol to be defined by RAN and CT1WGs. 

Editor’s Note: Access Stratum stack to be reviewed and finally decided in RAN WGs, 


Figure 1 shows modified protocol architecture for D2D discovery including RRC layer. For the discovery message, it would be necessary to provide discovery message transparently to MAC layer. 

[image: image2.emf]MAC

PHY

D2D UE

D2D UE

MAC

PHY

D2D UE

D2D UE

PC5

NAS(ProSe protocol) NAS(ProSe protocol)

RRC RRC


Figure 1: modified protocol architecture for D2D discovery
Proposal 1: RAN2 to modify the protocol structure for D2D discovery to include RRC layer. 
3 Discovery channels
According to TR36.843 [2], it is assumed that D2D discovery message is transmitted/received on a different transport channel than for D2D communication user data. Furthermore, it is likely that RAN1 defines a new physical channel for D2D discovery although it reuses LTE PUSCH channel.  In order to support this new type of message transmission properly in MAC and PHY it might be suitable to introduce new types of channels:
· A new transport channel referred to as D2D-Discovery channel (D2D-DCH) and characterized by a fixed, pre-defined transport format.

· A new physical channel referred to as D2D-Physical Discovery Channel (D2D-PDCH).
Figure 2 shows the example of new channel mapping for D2D discovery. Since PDCP and RLC are not required, we don’t need to define radio bearer and logical channel for D2D discovery.  
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Figure 2: Example of D2D channel mapping
D2D discovery procedure is supported in both RRC_IDLE and RRC_CONNECTED mode. Therefore, the UE should be able to configure D2D discovery channels without eNB configuration. Similar to common channel like BCCH or PCCH , the UE applies default configuration to establish D2D discovery channels when D2D discovery procedure is enabled by ProSe protocol.   

Proposal 2: RAN2 to define default configuration to establish D2D discovery channels when D2D discovery procedure is enabled. 
4 Conclusion

In this document, we discussed more detailed aspects for D2D discovery. Based on the discussion in Section 2 and 3, we propose the following points. 

Proposal 1: RAN2 to modify the protocol structure for D2D discovery to include RRC layer. 
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Proposal 2: RAN2 to define default configuration to establish D2D discovery channels when D2D discovery procedure is enabled. 
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