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1. Introduction
Document [1] presents simulation cases for relay coexistence studies. Simulation case 2, which can be use to evaluate RN backhaul UL ACLR, has three aggressor links, namely RN backhaul UL (RN → eNB), RN access UL (UE → RN) and macro UL (UE → eNB) and one victim link namely macro UL (UE → eNB). Simulation case 4, which can be used to evaluate RN access UL ACS, has one aggressor link namely macro UL (UE → eNB), and three victim links namely RN backhaul UL (RN → eNB), RN access UL (UE → RN) and macro UL (UE → eNB). In this contribution, we describe the methodology used to simulate the aggressor network in case 2 and the victim network in case 4. The victim network in case 2 and the aggressor network in case 4 are simulated according to the methodology defined in [2].
2. Methodology for case 2 
In case 2, the aggressor network has the RN backhaul UL (RN → eNB), the RN access UL (UE → RN) and the macro UL (UE → eNB) as the aggressor links whereas the adjacent victim network has the macro UL (UE → eNB) as the victim link. It should be noted that in the aggressor network the RN backhaul UL and the RN access UL are not active simultaneously. Relay’s backhaul can’t be in subframes 0, 4, 5, 9 (FDD) and which means these are access subframes for ALL relays. If we assume a 50%-50% access-backhaul split, this means all relays mostly have the same access-backhaul split. Also, making an unsynchronized relay access-backhaul split results in self-interference where one relay’s TX interferes with another’s RX. This creates very poor performance results.  Further more, the propagation model between RN Tx and RN Rx has NOT been discussed or defined in RAN4.
Depending on the type of  RN active slots in UL, i.e. RN backhaul link active slot or RN access link active slots, two types of snapshots needs to be considered. The ratio of the snapshots for RN backhaul UL to those for RN access UL is adjustable as required. A typical case would be 50% for each link.
For i=1:# of snapshots

For the aggressor system:

1. Distribute terminals randomly throughout the system. Connect terminals to eNB with 3dB HO margin. For each UE, do cell reselection based on the rule that UEs are connected to the BS if: RSRPBS > RSRPRN + ΔRSPR and to the RN otherwise.
2. Admission control: 

Each eNB is considered separately:

A specific eNB has a defined number of UEs connected to it denoted by NeNB. Such an eNB has in addition a specific number of relays connected to it that are transmitting denoted by K. Each of such RNs has in turn a specific number of UEs connected to it, e.g. relay 1 has NR1 UEs, relay 2 has NR2 UEs … and relay K has NRK UEs. The total “traffic” for the considered eNB is defined as T = NeNB  + NR1 + NR2 … + NRK.

Three slots in the UL are randomly assigned to UEs associated with the eNB and to RNs. The probability that a UE is assigned is 1 / T  and the probability that a RN is assigned is NRi / T.
Assign 3 non-overlapped frequency blocks to the active RNs and active macro UEs randomly. 

3. Perform power control:

a. In the RN backhaul UL active slot:  for those terminals active in the macro link and the RN backhaul uplink, respectively, with different PC parameters.

b. In the RN access UL active slot: for those terminal active in the macro link and the RN access uplink, respectively, with same PC parameters.

4. Calculate the inter system interference to the victim system based on the appropriate ACIR model for the considered link:

a. In the RN backhaul UL active slot: For active RNs, the ACIR(RN → eNB) is 46-A (adjacent) or 46-A’ (non-adjacent) according to [1]. For active UEs the ACIR(UE → eNB) is fixed to 30dB (adjacent) or 43dB (non-adjacent).
b. In the RN access UL active slot: For active UEs the ACIR(UE → eNB) or ACIR(UE → RN) is fixed to 30dB (adjacent) or 43dB (non-adjacent). It should be noted that under a same sector, UEs connected to RN and eNB reuse the same frequency resources, and hence, there will be more than one UE occupying one frequency block.
For the victim system:

5. Run the regular LTE uplink coexistence simulation snapshot without RN node according to [2] while taking into account the inter-system interference calculated in Step 4.
6. Collect statistics
3. Methodology for case 4
In case 4, the aggressor network has the macro UL (UE → eNB) as the victim link, whereas the adjacent victim network has the backhaul UL (RN → eNB), the RN access UL (UE → RN) and the macro UL (UE → eNB)  as the victim links. Since the target is to evaluate RN access link ACS performance, we will consider in this case only the victim link of RN access (UE → RN) and ignore the victim link of macro UL (UE → eNB).
It should be noted that in the victim network the RN backhaul UL and the RN access UL are not active simultaneously. Relay’s backhaul can’t be in subframes 0, 4, 5, 9 (FDD) and which means these are access subframes for ALL relays. If we assume a 50%-50% access-backhaul split, this means all relays mostly have the same access-backhaul split. Also, making an unsynchronized relay access-backhaul split results in self-interference where one relay’s TX interferes with another’s RX. This creates very poor performance results. Further more, the propagation model between RN Tx and RN Rx has NOT been discussed or defined in RAN4.
Depending on the type of  RN active slots in UL, i.e. RN backhaul link active slot or RN access link active slots, two types of snapshots needs to be considered. The ratio of the snapshots for RN backhaul UL to those for RN access UL is adjustable as required. A typical case would be 50% for each link.
 For i=1:# of snapshots

For the aggressor systems

1. Run the regular LTE uplink coexistence simulation snapshot without RN node according to [2].

2. Calculate the inter system interference to the victim system based on the appropriate ACIR model for the considered link: For active UEs, the ACIR(UE → eNB) is fixed to 30dB (adjacent) or 43dB and the ACIR( UE → RN) is 30-B (adjacent) or 43-B’ (non-adjacent).
For the victim system

3. Distribute terminals randomly throughout the system. Connect terminals to eNB with 3dB HO margin. For each UE, do cell reselection based on the rule that UEs are connected to the BS if: RSRPBS > RSRPRN + ΔRSPR and to the RN otherwise.
4. Admission control:
Each eNB is considered separately:

A specific eNB has a defined number of UEs connected to it denoted by NeNB. Such an eNB has in addition a specific number of relays connected to it that are transmitting denoted by K. Each of such RNs has in turn a specific number of UEs connected to it, e.g. relay 1 has NR1 UEs, relay 2 has NR2 UEs … and relay K has NRK UEs. The total “traffic” for the considered eNB is defined as T = NeNB  + NR1 + NR2 … + NRK .

Three slots in the UL are randomly assigned to UEs associated with the eNB and to RNs. The probability that a UE is assigned is 1 / T  and the probability that a RN is assigned is NRi / T.
Assign 3 non-overlapped frequency blocks to the active RNs and active macro UEs randomly. Assign 3 or less (depending on the UE number associated with the RN ) non-overlapped frequency blocks to the active UEs associated with the  active RNs randomly.
5. Calculate RN uplink C/I while taking into account the inter-system interference from Step 2, for RN access UL active slots, where RN is receiving the signal from its served terminals and other active UEs in the victim system and aggressor system.
6. Collect statistics for RN access uplink (e.g. average throughput loss and 5% CDF throughput loss).
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