Page 1

3GPP TSG-RAN WG2#86
                R2-142051
Seoul, Korea, 19 May- 23 May 2014
Agenda Item:
  
7.4.3.1
Source:
  


Intel Corporation
Title:

  



Protocol aspects for D2D discovery
Document for:  
Discussion and decision

1 Introduction
In this document, we discuss some remaining issues on protocol aspects for D2D discovery. First, looking at the current endorsed stage-2 CR [1] only MAC and PHY layers are defined for D2D discovery protocol architecture and MAC functionalities are summarized as AS layer. However, the RRC layer should be also involved in D2D discovery based on the RAN2 agreements on D2D discovery. Therefore, we discuss the RRC functionalities to support D2D discovery.  Second, we propose to define the transport channel and physical channel for D2D discovery. 

2 RRC functionalities
There are several areas for which RRC should be responsible. 

· Interface with ProSe protocol: MAC layer can deliver directly detected discovery messages to the upper layer and can be provided with discovery message to announce from the upper layer. However, RRC layer may need to provide some information to ProSe protocol. Therefore, RRC layer also need to communicate with ProSe protocol.
· Existence of D2D transmission resource information

· 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 [1]. In order to initiate RRC connection, ProSe protocol should know whether the serving cell provides transmission resource. After RRC layer receives D2D SIB, it can indicate the D2D support and whether transmission resource is configured or not. Based on this information, ProSe protocol will decide whether the UE initiates RRC connection setup. 
· Enabling/disabling monitoring procedure

· Since there is no discovery message provided by the upper layer for monitoring procedure, the upper layer requests to monitor discovery message to RRC layer. And RRC layer should provide discovery channel configuration to MAC layer to receive discovery channel. 

· Time information: although it is not yet fully clear, based on SA3 LS [3], the counter value is UTC time based and UTC is transmitted in SIB 16. Therefore, RRC layer needs to provide UTC time to the upper layer so that it can encrypt D2D discovery messages to be transmitted and to decrypt the detected D2D discovery messages. 
· Discovery radio resource configuration: RRC layer should receive SIB to acquire D2D related information. Especially, the UE should receive D2D discovery reception pool and transmission pool for Type 1. For Type 2B, RRC layer should send discovery resource request RRC message and receive resource allocation via RRC signaling.  

· Configuration of D2D discovery related channels: RRC needs to configure D2D discovery channel in PHY and MAC layer when discovery procedure is enabled or disabled. 

Proposal 1: RAN2 to agree the following RRC functionalities for D2D discovery, 1) interface with ProSe protocol, 2) D2D discovery radio resource management and 3) configuration of D2D discovery channels. 

3 Discovery channels
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. 

[image: image1.emf]D2D-DCH

D2D-PDCH

Transportchannels

Physicalchannels


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 agree the following RRC functionalities for D2D discovery, 1) interface with ProSe protocol, 2) D2D discovery radio resource management and 3) configuration of D2D discovery channels. 
Proposal 2: RAN2 to define default configuration to establish D2D discovery channels when D2D discovery procedure is enabled. 
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