Page 1

3GPP TSG RAN WG1 Meeting #74bis

R1-134230
Guangzhou, P. R. China, 7th – 11th October 2013
Agenda item:
7.2.8.1.3
Source: 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Title: 
Resource Allocation for D2D Communication
Document for:
Discussion and Decision 
Introduction
During RAN#60 and RAN1 #74, the D2D broadcast mode has been agreed as the baseline for D2D communication in Rel-12.   It implies no closed loop physical layer feedback. 
The resource allocation for both the out-of-network and in-network  cases is a key aspect for the D2D communication system design.  The system design and resource allocation procedure for the D2D communication has been discussed in [1]. In this contribution, we discuss further.
Discussion 
Two major scenarios were discussed in D2D communication, which are in-network and out-of-network coverage scenarios. 
For in-network coverage scenario, the D2D communication is authorized and controlled by the LTE network.   The resource allocation for D2D communication can be static, semi-static or dynamic. The radio resource for D2D communication could be configured by higher layer signalling.   

For the out-of-network coverage scenario, contention based multiple access protocol, such as ALOHA or CSMA-CD could be considered as the part of the radio resource allocation procedure.  For out-of-network coverage, there are proposals to use a centralized control structure, e.g. via a cluster head, to allocate resources for UEs in the cluster for D2D communication. Several issues need to be resolved for the cluster head solution. The first open issue is how the cluster head is identified and discovered by all UEs. Especially when UEs are not uniformly distributed, a UE might not find any cluster head or might find more than one cluster heads in the cluster.   When more than one cluster head is in a cluster area, the coordination of resource allocation between cluster heads is essential and challenging. In particular, the number of cluster heads seen by a UE might change in time.   Which cluster head would be selected as the resource controller for resource allocation would need to be resolved.   Thus, centralized resource allocation by cluster head D2D communication in out-of-network coverage scenario does not seem a staightforward solution. 
Observation 1: Centralized resource allocation by cluster head in out-of-network coverage D2D communication is not a straightforward solution.   
Two aspects of the resource allocation for out-of-network D2D communication need to be considered. The first aspect is to minimize the possibility of collision between different D2D pairs or D2D groups. The second aspect is to maximize the resource utilization for D2D communication. 
In order to realize these principles, we propose the following:
· Resource  Partitioning for D2D Communication

For out-of-network coverage D2D communication, the resource block can be used as the minimum unit of resource allocation. Fine granularity of radio resource for D2D communication will provide flexibility in resource allocation and help to achieve a low collision probability for contention-based resource allocation.  
·  Resource Multiplexing

Orthogonal resource partitioning and multiplexing could be achieved by Frequency Domain Multiplexing (FDM) and Code Domain Multiplexing (CDM).  Orthogonal resources could be allocated by pre-defined mapping rules. For example, each D2D UE is provisioned with unique D2D UE identification to be used for mapping to the orthogonal resource. One possible mapping rule is to use the D2D UE ID module as the number of orthogonal resource. The resource allocation could also be provisioned based on UE priority.  UEs with higher priority would be provisioned to use  more resource blocks. The number of D2D RBs dedicated to each level of priority can be provisioned. In order to achieve frequency diversity gain, for one UE’s signature/discovery signaling transmission, resource hopping through a randomization function can also be considered. An example of a hopping function is given in Equation (1)
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 can be defined similar to the hash function used for the PDCCH/EDPCCH search spaces, which is randomized by the time slot number. 
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 is the slot number of the D2D communication. Figure 1 shows an example of an FDM and CDM-FDM resource mapping method for out-of-network coverage D2D communication.
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Figure 1 Example of Resource Allocation for Data Channel

Proposal 1: Orthogonal resources with FDM and FDM plus CDM multiplexing can be considered for D2D resource allocation for the out-of-network coverage scenario. Some optimization function of resource mapping can be provisioned and stored at each device to minimize the collision possibility.
Conclusion
In this contribution, we discussed the resource allocation for D2D communication. We have the following observation and proposal: 
Observation 1: Centralized resource allocation by cluster head in out-of-network coverage D2D communication is not a straightforward solution.   
Proposal 1: Orthogonal resources with FDM and FDM plus CDM multiplexing can be considered for D2D resource allocation for the out-of-network coverage scenario. Some optimization function of resource mapping can be provisioned and stored at each device to minimize the collision possibility.
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