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1 Introduction
This document provide a summary of the main conclusions regarding the throughput performance evaluation of inband relays presented in details in a companion contribution R1-101117 ‎[2] .  R1-101117 provides expanded and updated throughput performance results with:

· The latest channel models (DS Case 1, DS Case 3 Suburban) and simulation assumptions agreed in the latest 3GPP TR 36.814 ‎[1] with fast fading enabled;
· The technique of dynamic partitioning of backhaul subframes for both backhaul link transmissions and direct link transmissions utilizing relay buffer conditions;

· The comparison of several performance enhancement techniques, including Rate-Based Cell Selection (RBCS) technique, Boosting/deboosting technique, and TDM non-overlapped synchronous muting. 
2 Fixed backhaul subframes assignment and dynamic partitioning 
Each eNB allocates a fixed number of subframes during a radio frame for backhaul transmissions (which is inline with the semi-static nature of the MBSFN subframe assignment).  During the backhaul subframes, UE1 may (or may not) be scheduled for eNB to UE1 transmission.  The partitioning in each backhaul subframe between the backhaul link transmission and direct link (eNB(UE1) transmission is dynamically determined and takes into account of the difference between the relay’s current buffer level (bytes already in relay’s buffer) and desired buffer level (projected bytes to deliver to UE2s in the next consecutive access subframes).  
· The eNB schedules the Relay traffic and UE1 traffic according to a proportionally fair scheduler (in both time and frequency) based on the channel quality of the backhaul link and direct link as well as the dynamic partitioning constraint obtained from the buffer level condition. 

· The dynamic partitioning falls back to fixed partitioning if the number of RBs requrested by RNs exceeds the total RBs in the subframe.  In addition, it should be noted that the need of allowing UE1s to share the backhaul subframe RBs does not occur often since in most scenarios the backhaul link is the bottleneck. 
· Note that more than 6 backhaul subframes per radio frame is not feasible.  
3 Performance enhancement techniques 

· Rate-based cell selection (RBCS) technique (see Section 4.2 of R1-101117 ‎[2] for details): In essence, the RBCS technique assigns a UE to the serving node providing the highest estimated throughput if that node does not lead to a CQI 3 dB worse than other eNB or relay. Note that the loading factors of eNB and relays need to be accounted for when estimating the throughputs.  The 3 dB CQI threshold is to prevent significant control channel / sync channel degradation if the UE is not served by the serving node with the strongest signal.

· Boosting/deboosting technique (see R1-101117 ‎[2] ): 3 dB eNB power reduction together with 3dB relay RS boosting were simulated.  This increases the relay cell serving areas and reduces eNB interference to UE2s.
· TDM non-overlapped synchronous muting technique (see R1-100707 ‎[3] , R1-100142 ‎[4] ) 

4 Conclusions

Inband Relays with dynamic backhaul subframe partitioning provide moderate to high gains in sector and cell-edge throughput. 
· For Case 1, non-ideal inband backhaul,
· With 4 Relays, the best case (RBCS + 3 dB eNB power reduction, 4 backhaul subframes/radio frame) sector throughput and cell edge throughput gains were approximately 13% and 30%, respectively. 
· 4 Relays/cell outperforms 10 Relays/cell. Increasing the number of relays (from 4 to 10) does not necessarily improve performance in interference-limited small-cell networks.
· Synchronous TDM non-overlapped muting is not beneficial unless more than 6 backhaul subframes/radio frame is allowed, which is not feasible.
· Non-synchronous TDM non-overlapped muting was found not beneficial (R1-100142 ‎[4] )
· For Case 3 Suburban, non-ideal inband backhaul,
· With 10 Relays/cell, the best case (RBCS, 4 backhaul subframes/radio frame) sector throughput and cell edge throughput gains were approximately 44% and 126%, respectively. 
· Increasing the number of relays (from 4 to 10) significantly improves performance in noise-limited large-cell networks.   
· The baseline RN results (no enhancement technique used) are only slightly lower than RBCS results. 
· Case 3 with muting is known to be not beneficial (R1-100707 ‎[3] ).
· It is recommended to focus on eNB power reduction + RBCS technique for DS Case 1, and RBCS technique or no enhancement technique for DS Case 3.
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