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1 Introduction

The scenarios in which RAN 2 needs to consider are discussed in [1]. It can be classified into:

	Scenarios
	Description
	Example

	A
	D2D UEs are out-of- network coverage and may have UE relay among the D2D UEs
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	B
	Partial network coverage with some D2D UEs in network coverage and some out-of-network coverage with and without UE relay
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	C
	D2D UEs are within network coverage
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In this contribution, the possible RAN 2 impact of D2D communication is discussed.  

2 Discussion

2.1 High level overview of functional requirements
The following are some basic functions are captured in 36.300 for EUTRAN:
· Routing and forwarding of user plane data

· Radio Resource Management

· Mobility management

· Admission Control

· Connection/Bearer establishment
· Security

· Scheduling of radio resources semi-statically or dynamically to UEs

· Header compression

· Paging transmissions (originated from CN)

· SIB transmissions

· Maintaining the RRC states

· NAS signalling transfer

In the following sections, the possible functions that may be applicable in each scenario are identified and provides an initial analysis on the need and the possible approaches to achieve the functions.
2.2 Scenario A: Out of network coverage

In this scenario, the following functions may be applicable to support the D2D discovery and communication in the case of no UE relay: 

	Functions
	Discussion

	Connection/Bearer establishment
	Connection/Bearer establishment can be done either via:

· Connection is first established before any data communication between the D2D UE. Further bearer can be established over the first connection.
· No connection is established and data communication is via “broadcast” mechanism on some predefined resources 
The former enables setup for the bearer and identifies the data path possibly also with QoS handling. It basically set up a dedicated link between the UEs and is mainly for unicast and for service that requires some level of QoS. 
The latter provides a simple way to send data between any 2 devices (unicast) without prior connection establishment (with user identification being provided for example within the packet) and is of course also suitable for broadcast/groupcast. 
Discussion point#1: Discuss which of the above bearer establishment concepts should be considered.

	Security
	Security is probably needed to be supported for D2D communication. The security configuration for the out-of-network coverage will have to be pre-configured or provided by application layer.
Discussion point#2: Can we assume security is pre-configured or provided by application layer? 

	Scheduling of radio resources semi-statically or dynamically to UEs


	If a concept of a master UE exists within a cluster of UEs, it may be used as local synchronisation point by the other UEs within the cluster and arbitration of the radio resources used for D2D discovery and communication within the cluster of UEs to reduce the collision of radio resources and interference among the D2D UEs.
Discussion point#3: Should we assume the concept of a master UE responsible (amongst others) for scheduling?

	Header compression
	VoIP maybe one of the service using the D2D link. 
Discussion point#4: Is Header compression necessary for D2D?

	Reliability delivery of user data
	In the existing Uu protocol, RLC is used for reliable delivery of user data. This may also be needed over the D2D link if there is no Layer 1 HARQ.
Discussion point#5: Do we need reliable delivery for D2D?

	Groupcast service
	To provide groupcast service, the source UE will need a group identifier/address associated with a groupcast so that any target UEs members of the groups will be able to receive the Groupcast. This groupcast ID/address can be either pre-configured or configured by the application when the D2D UE is within network. Other than multicast address embedded within the data packet, it can also be broadcast in the discovery channel or implicitly associated with the discovery signal.

Discussion point#6: How is the groupcast identifiers provided to the D2D UE and how the D2D UE uses it.

	DRX
	UE power consumption is always one of the key design criteria for LTE. In LTE, there is idle mode DRX as well connected mode DRX. Will such UE power consumption reduction method be also applied to D2D interface 
Discussion point#7: Should there be the notion of a DRX state on the D2D UEs?


The following additional functions may be applicable for a UE relay,:
	Functions
	Discussion

	Routing and forwarding of user plane data
	The basic relay function is to route and forward user data from 1 D2D UE to one or many D2D UEs.  Routing/relaying can happen at different layers.  For example, if it is an IP layer, it can be transparent to RAN.  If relaying is done at L2, RAN2 will need to introduce this function.
Discussion point#8: What layer does this routing function happen for relays?


2.3 Scenario B: Partial network coverage

In this scenario, the following functions may be applicable to support the D2D discovery and communication in the case of no UE relay: 

	Functions
	Discussion

	Connection/Bearer establishment
	Again the Connection/Bearer establishment can be done via the 2 approaches between the D2D UE  as listed for Scenario A.

	Security
	It is the same as Scenario A, the out-of-network coverage case.

	Scheduling of radio resources semi-statically or dynamically to UEs


	The eNB may need to provide assistance in allocating radio resources for the D2D discovery and communication (e.g. eNB may avoid assigning the radio resources that are used for the D2D communication for the UE in coverage). 
The UE within network coverage can act as master UE to provide local synchronisation for the cluster of UEs that is out of network coverage and provide arbitration of the radio resources used for D2D discovery and communication within the cluster of UEs to reduce the collision of radio resources and interference among the D2D UEs.
Discussion point#9: Does eNB needs to provide assistance in allocating radio resources for D2D discovery and communication when D2D UE is within network coverage?

	Header compression
	Same as Scenario A

	Reliability delivery of user data
	Same as Scenario A

	Groupcast service
	Same as Scenario A

	DRX
	Same as Scenario A


In the case of within network coverage UE acts as a UE relay, the following additional functions may be applicable:

	Functions
	Discussion

	Routing and forwarding of user plane data
	Other than the relay function as discussed in Scenario A, the UE relay may also act as a relay between the D2D UE and the network, particularly for groupcast and broadcast service.  The same discussion point (as Discussion Point#8) is required for how the routing function works in the relay.


2.4 Scenario C: Within network coverage

In this scenario, the following functions may be applicable to support the D2D discovery and communication: 

	Functions
	Discussion

	Connection/Bearer establishment
	Same as Scenario A and B 

	Security
	It is the same as Scenario A, the out-of-network coverage case.

	Scheduling of radio resources semi-statically or dynamically to UEs
	The eNB can act as master node to provide synchronisation for the D2D UEs and provide arbitration of the radio resources used for D2D discovery and communication within the cluster of UEs to reduce the collision of radio resources and interference among the D2D UEs.

	Header compression
	Same as Scenario A

	Reliability delivery of user data
	Same as Scenario A

	Groupcast service
	Same as Scenario A

	DRX
	Same as Scenario A


3 Conclusions

In this contribution, the possible functions that may be applicable to D2D communication are identified. It is observed that the following discussion points are identified:
· Discussion point#1: Discuss which of the bearer establishment concepts below should be considered:
· Connection is first established before any data communication between the D2D UE. Further bearer can be established over the first connection.

· No connection is established and data communication is via “broadcast” mechanism on some predefined resources 

· Discussion point#2: Can we assume security is pre-configured or provided by application layer?

· Discussion point#3: Should we assume the concept of a master UE responsible (amongst others) for scheduling?

· Discussion point#4: Is Header compression necessary for D2D?

· Discussion point#5: Do we need reliable delivery for D2D?

· Discussion point#6: How is the groupcast identifiers provided to the D2D UE and how the D2D UE uses it.
· Discussion point#7: Should there be the notion of a DRX state on the D2D UEs?

· Discussion point#8: What layer does routing function happen for relays?

· Discussion point#9: Does eNB needs to provide assistance in allocating radio resources for D2D discovery and communication when D2D UE is within network coverage?
4 Reference

[1] R2-132749 Possible Scenarios of D2D discovery and communications Alcatel-Lucent, Alcatel-Lucent Shanghai Bell.
Page 5

_1436961894.vsd

_1436961925.vsd

_1436961987.vsd

_1436961318.vsd

_1436961530.vsd

