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Efficient Distributed Scheduling for Relay Networks 
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1. Introduction


The support for multi-hop relay, especially two hops has been included in the current 16m draft [1]. Distributed scheduling has been adopted as the scheduling model for relays. While distributed scheduling reduces the prohibitive overhead associated with centralized scheduling, it is however, vulnerable to increased interference on the access hop due to lack of coordination between RS by the BS. This could significantly decrease the throughput and coverage benefits resulting from the deployment of RS. 

Currently, the relay section (16.6) in Draft D8 specifies no level of coordination between ARS (through ABS) for distributed scheduling. This would lead to significant interference across ARS and AMS during distributed scheduling by ARS on access links in the absence of any coordination. This would bring down the efficiency of distributed scheduling and hence system performance considerably. 

2. Proposed Approach


To alleviate the impact of interference on the access hop, some coarse level of coordination between ARS (through ABS) is critical. Such coordination can be made either explicitly through signaling of resource usage constraints by the ABS to the ARS. On the other hand, such coordination can also be enabled implicitly without incurring any signaling overhead. This is accomplished by the ARS using the same resources on which its data was scheduled by the ABS on the relay hop, for its own schedule on the access hop. Hence, the resources used by the ARS on the access hop can be indirectly coordinated by the ABS through its relay hop schedule. 

We propose the following text change to enable such coarse coordination between ARS to alleviate the interference on the access hop and hence prevent the degradation of throughput and coverage benefits from relays.
2.
Proposed text 
Modify the text in 16.6.2.6 to incorporate the following.
----------------- Start of Proposed Text --------------------------------------------
16.6.2.6 Scheduling and QoS
The ABS may use persistent allocations (as described in 16.2.7) and group resource allocations (as described in 16.2.9) on the relay link. ARSs shall support the use of persistent scheduling and group resource alloca​tions on the relay link. 
The ARS shall schedule air link resources on the access link for communications with its associated AMSs. Frame-by-frame scheduling decisions are made by the ARS. However, the ABS shall have the ability to con​strain the resources utilized by the ARS. This can be achieved either through explicit signaling or implicitly by allowing the access hop schedule of the ARS reuse the resources used by the ABS for its data on the relay hop. 
-------------------- End of Proposed Amendment Text -------------------------------------------
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