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Eldad Zeira, Ron Murias, Sana Sfar, Prabhakar Chitrapu
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Introduction 
               
MS association is an essential part of Relay evaluation methodology in that simulation results can be very dependent of the association procedure. We think that it is important to establish a baseline procedure that can be used in most simulations in order to make comparisons easier. 
The association procedure should be flexible enough to allow for different relaying schemes without biasing the results. Specifically, the following schemes should be accommodated:
· Basic 2-hop: this scheme is appropriate for coverage extension in low interference areas (coverage holes) e.g. indoors. The largest benefits will be obtained for low latency low data rate services utilizing distributed scheduling.

· Cooperative relaying: in this scheme a relay cooperates with the BS in downlink and potentially with the MS in uplink in transmission of a previously received packet. This technique requires centralized scheduling and therefore is the most appropriate for services which can tolerate longer latencies. It is also most appropriate for high interference scenarios in areas where the BS-MS link is comparable to the RS-MS link (for downlink) or RS-BS link (for uplink).
· As we have previously shown, multicast cooperative scheme can enhance the performance of cooperative relaying without additional penalty in resources when the links are comparable.
In order to avoid biasing the association procedure against cooperative scheme, it seems reasonable that both RS-MS and BS-MS links need to be taken into account in the selection of the relay. On the other hand one would want to avoid unnecessary complication and excessive simulation run time that would be required if all cells and relays are considered for MS association. In the procedure we propose MS initially selects (based on SINR) a best BS, a best RS that may not belong to the best BS, with final choice based on effective relayed capacity as described below.
To compute the effective relayed capacity, we need to consider the possibility of connection through the relay as well as direct connection to the BS, with the better option selected. All involved links are computed taking into account averaged SINR that is derived taking into account the transmission power, transmission scheme, path loss, noise and interference levels. Any resource reuse or cooperative scheme is taken into account implicitly through the effective SINR. 
Text Proposal
14.6. MS Association

13 MS association is the procedure of selecting the BS or RS each MS within the desired

14 sectors will associate with. A default procedure should be is specified here. The specifics

15 of such a procedure are left for further study. One potential method is to assign MSs

16 according to the following procedure:

17 • Estimate of the received signal strength (SNR) for each MS in the deployment

18 delivered from each access station (BS and RS) of the deployment

19 • Associate the MS with the sector (BS or RS) delivering the maximum received

20 signal strength.

21 • Final association to the BS or RSs may be performed on the base of effective

22 throughput/spectral efficiency metrics, taking into account the relay link overhead

23 for transmission via relay. This final association models the process by which the

24 BS and RSs perform load-balancing within the sector. The definition of effective

25 throughput is for further study.
26

27 Other schemes for MS Association can be used as long as the details of the scheme

28 are described in sufficient detail in order to allow other members to duplicate the

29 simulation in order to verify the results.

The default MS Association procedure uses a two step association process:

Step-1:

1. Estimate SNR between MS and BS of cells of interest. This is the SNR of the direct BS-MS link computed simply from transmission power, path loss, noise and interference (but without considering the impact of the association on the interference level)
a. Mark sector A that provides highest SNR on MS-BS link

2. Estimate SNR between MS and RS of cells of interest (not limited to sector-A above). This is the SNR of the RS-MS link computed as for BS-MS.
a. Mark sector B that provides highest SNR on RS-MS link

Step-2:

1. Effective capacity is calculated between each MS and the BS of both A and B. The effective capacity takes relaying into account as detailed below. 

a. The MS is assigned to the BS/RS with which it has the highest value of effective capacity.

Effective capacity calculations (downlink)

Direct communications:

Direct communication is defined as the BS-to-MS communication without relay and is calculated from the SINR, averaged over whole the applicable system bandwidth:
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Where SINRBS-MS is the effective SINR obtained considering the transmission scheme, transmission power, channel, path loss noise and interference level. The interference ignores the effect of the attachment of the MS. 
Relayed communications: 
Relayed communication is defined as the BS-to-MS communication through a relay, denoted as BS-RS-MS. The communication consists of two phases.
Phase-1:

Phase 1 is defined as the phase where BS is communicating with RS. It may or may not communicate with the MS simultaneously.
During this phase MS receiving capacity is 
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The effective SINRBS-MS for this case depends on the transmission scheme. In the case where same data is transmitted to both RS and MS, it is the same as for direct transmission above. The procedure is however general enough to allow multiplexing different information on same resources (as has been already proposed).
If BS is not communicating with MS (such as for 2-hop protocol) and nor any other node, than 
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The relay capacity in phase-1 is similarly 
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The effective SINR of the BS-RS link is also defined by the coding scheme thus enabling a variety of cooperative protocols. 

Phase 2:
Defined as the phase where the MS is receiving data from RS and possibly also the BS in cooperative scheme. More than one RS can be used as well. 
Receiving capacity at MS: 
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The exact 
[image: image7.wmf])

2

(

MS

C

will be given by the actual cooperation scheme used. For example, if a simple 2 hop, 
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Effective relayed capacity
The effective relayed capacity is defined as the compounded throughput achieved at the MS after phase 1 and phase 2 took place and does take into account the relay overhead. It can be computed as
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Effective capacity
Defined as the maximum effective throughput between direct and relayed communications
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