3GPP TSG RAN WG1 Meeting #76

R1-140516
Prague, Czech Republic, 10th – 14th February 2014
Agenda Item:
7.2.8.1.3
Source: 
EADS
Title: 
Radio resource sharing between Public Safety groups using D2D
Document for:
Discussion and decision
1 Introduction

For Public Safety communications where reliability is the main requirement, it is important that the presence of one group of users in proximity of another one has no impact on the operations.
Impact on the synchronization scheme was investigated in [1] and the following principles were proposed:

· The synchronization source of a group of users is always a member of the group

· In coverage, the synchronization source of the group shall derive its synchronization signal from the synchronization signal transmitted by the eNodeB that provides coverage at the location

· In out-of-coverage scenario, in case of two groups are in proximity, the synchronization source of one group shall be derived from the synchronization source of the other group.

The main motivation of the last bullet point is to be able to share the radio resources efficiently between groups in proximity.

Radio resources sharing and allocation are presented in this contribution, mainly focusing on out-of-coverage scenario.
2 Discussion
2.1 Radio resource sharing in out-of-coverage scenario
In FDD, the D2D radio resources are:
· For out-of-coverage scenario, the whole uplink band (since there is no coverage, there is no risk to interfere with the network and thus no need to restrict the allowed resources)

· For in-coverage scenario, a subset of RBs (defined by a pattern in time and/or frequency) that is authorized by the eNodeB to be used for D2D communication in the UL band

· The description of the subset is broadcasted by the eNodeB. It is assumed that it is semi-statically defined: the eNodeB may adjust from time to time the D2D subset of resources based – for instance – on the relative load between network-UEs and D2D-UEs

The D2D resources for a given group of public safety users are split into 3 sub-sets:
· Resources used for D2D communications between users of the group (intra-group communication)

· Resources reserved for emergency situations

· Resources reserved for inter-group communication 

	Inter-group resources
	

	
	
	
	
	
	
	
	
	
	
	< Resources for emergency (in orange)

	Pool of intra-group resources
(fully usable for an isolated group)
	


Table 1: Split of the D2D resources for an isolated public safety group
The proximity of two groups is defined by:
Two groups are in proximity if at least one user of one group is able to detect the synchronization signal transmitted by the synchronization source of the other group.

In such situation, there is a risk that the intra-communication of one group interferes with the intra-communication of the other group. As soon this situation is detected, actions shall be taken in order to split the D2D resources amongst the two groups. After this reconfiguration, both groups have dedicated resources 
· For their intra-group D2D communications 
· To handle emergency situations.
	Inter-group resources
	< Common to group 1 and group 2

	
	
	1
	
	2
	
	
	
	
	
	< Emergency Resources for group 1 and group 2 

	Subset of the pool of Intra-group resources

reserved for group 1
	Subset of the pool of Intra-group resources

reserved for group 2
	


Table 2: Split of the D2D resources when several public safety groups are in proximity (not necessarily equally for the intra-group part depending on priority, usage…)
Proposal: The pool of resources for intra-group communications shall be split between groups in proximity to minimize the risk of mutual interferences.

2.1.1 Emergency resources

The "emergency" resources are reserved to handle emergency situations where a user of a group needs to raise the attention of the other members of his group. Its request shall be detectable with a minimum delay whether or not communication between members of the group is active.
It is hence proposed that these resources:

· are always monitored at least by the members of the group

· may also be monitored by other groups

· are always accessible only by the members of the group

· support multiple access, with limited or no risk of collisions in case of concurrent access:
· limited risk: up to p concurrent emergency signals can be detected (p<number of members of the group)
· no risk: Each user has a dedicated sub-set of this resource

Proposal: Each group owns a dedicated subset of D2D radio resources to handle intra-group emergency signaling. The assignment between a groups and its dedicated emergency set is done by pre-configuration.
2.1.2 Inter-group resources
The inter-group resources are used to facilitate communications between two groups in proximity. 
Before the groups in proximity are time synchronized, a UE which detects another synchronization source:

· Inform the members of its group of the presence of the group which has been detected using the intra-group resources. Information may include

· Observed time difference between own and detected synchronization sources

· Subset of information broadcast in the synchronization channel of the detect group (e.g. group identity, priority…)
· Change its timing reference to match the synchronization source of the detected group

· Transmits similar information to the detected synchronization source using the inter-group resources of the detected group
Thanks to this information, the two groups are able to synchronize (using the reported time difference plus, for instance, an implicit rule based on group identity, priority…). Once synchronized, the inter-group resources of the two groups in proximity are aligned. They can be used for
· Partitioning the pool of intra-group resources amongst groups in proximity

· Refresh information about groups in proximity (newly detected or not detected anymore…)

Access to the inter-group resources is not centralized and collision may happen. The UE would repeat its message in case the expected actions (e.g. time synchronization between the groups) have not occurred after a given time.
Proposal: One subset of the D2D resources is dedicated to the inter-group communications with the main objectives to exchange information

· to facilitate the time & frequency synchronization between the groups in proximity (one group shall be used as the reference by the others)

· to split the resources used for intra-group communication amongst groups in proximity so that there is no overlap between groups

2.1.3 Intra-group resources
The intra-group resources are used for the communications between the members of a group. It is used to carry signaling and user plane (voice, messages, video, data…).
It is proposed that the access of these resources is "temporarily centralized": given the typical profile of the public safety communications (few voice messages exchanged during few tenths of seconds), it is proposed that the user initiating the communication manages the resource allocation as long as the communication is active.

The centralized approach has the advantage of reducing the probability of collision and reduces the power consumption of the UEs in the group.
With the simple rule allowing any UE to play the role of the central point on demand, there is no reliability issue as in a fully centralized approach (no need to re-select a new central point in case of failure of the current one).
Proposal: It is proposed that the UE that initiates the communication in a group allocates the resources within the intra-group radio resources while the communication is active.
3 Conclusion
Some principles for the resources sharing and allocation for public safety groups in out-of-coverage scenario are proposed.
It is proposed that the D2D resources partitioning is done following the below principles:

1) Each group owns a dedicated subset of D2D radio resources to handle intra-group emergency signaling. The assignment between a groups and its dedicated emergency set is done by pre-configuration.

2)  One subset of the D2D resources is dedicated to the inter-group communications with the main objectives to exchange information

· to facilitate the time & frequency synchronization between the groups in proximity (one group shall be used as the reference by the others)

· to split the resources used for intra-group communication amongst groups in proximity so that there is no overlap between groups

3) The pool of resources for intra-group communications shall be split between groups in proximity to minimize the risk of mutual interferences.

Regarding the allocation within the subset of the pool of resources reserved for a given group, 
It is proposed that the UE that initiates the communication in a group allocates the resources within the intra-group radio resources while the communication is active.
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