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Discussion
1
Introduction

During previous RAN2 meetings, the issue of whether certain optimization mechanisms are needed in order to avoid unnecessary data transmission over Un interface, such as flow control and/or smart data forwarding [1]-[5], has been discussed.
In this contribution, we study potential scenarios when redundant data transmission over Un interface might occur, and conclude that RN buffer overflow is not a case of major concern.

2
Discussion
Assume that a UE (denoted as UE0) connects to DeNB through RN.  In previous meetings, the following scenarios were identified as potential reasons of redundant data transmission over Un interface:

Scenario 1: Overflow of RN buffer due to data destined for UE0: packets are dropped because of buffer overflow, and retransmission of those packets will waste valuable resources over Un link (DL);
Scenario 2: Handover of UE0 from RN to other RN or eNB: the remaining UE0-destined data packets in the RN buffer need to be forwarded over Un ink (UL) to target RN/eNB in order to complete the handover.
Of the above two scenarios, Scenario 1 might not be of a real concern as explained below.
Scenario 1 occurs if: 1) DeNB transfers UE0-destined data to RN at a much higher rate than the rate that RN can deliver data to UE0; and 2) The discrepancy of forwarding rates as described in 1) sustains for a while, so that RN buffer is built up.  When 1) is true, UE0 is scheduled by RN to receive downlink data from RN at a very low, if not zero, rate.  Note that the scheduling decision of RN is made according to channel condition as well as QoS handling among different UEs attached to the same RN.
If UE0 is not scheduled for a while because of bad channel condition over Un interface between RN and UE0, more than likely a handover request is expected to be submitted by RN on behalf of UE0.  With a reasonable system configuration/implementation, the handover request shall take place before RN buffer overflows occurs.
If UE0 is not scheduled because data towards other UEs have higher priority than data towards UE0, the same priority handling is expected to be preserved over Un interface as well.  Thus UE0-destined data is not dominating the DL data transfer between DeNB and RN, therefore RN buffer overflow will not happen because of UE0 data.

It can be seen from the above that Scenario 1 will be a valid concern only if:

a) UE0 dominates the data transfer over Un interface; and

b) The Uu link quality between UE0 and RN is bad; and 
c) UE0 cannot detect or handover to any other RN or eNBs of better connections.  
One case when a), b) and c) can all be met is when UE0 is the dominant active UE of that RN, and UE0 has no access to other RNs or eNBs although the connection between UE0 and the current RN is bad. This case seems to be a rare case: our simulation results show that less than 3% of all UEs are at locations where b) and c) are true, thus the percentage of UEs for which a), b) and c) are all met should be even lower.  Here the “bad” Uu link quality is interpreted as “the average SINR at UE is smaller than 0dB” in the simulation statistics. Furthermore, if Scenario 1 does happen, higher layer traffic control mechanisms over the entire Internet path are expected to kick-in and slow down further data transmission into the RN.  For TCP traffic in particular, end-to-end congestion control algorithm may adjust data rate.  For those non-TCP traffic, the QoS requirements for loss ratio are not as critical anyway.
Conclusion 1: For the study of reducing redundant data transmission over Un interface, the impact of the RN DL buffer overflow due to data destined for a particular UE over Un interface is negligible.

Scenario 2 is the scenario for which optimization mechanisms to reduce redundant data transmission over Un interface are worth further investigating, because the possibility of UE0 leaving RN is not negligible and the X2 interface from RN will always involves the Un link.
Conclusion 2: For the study of reducing redundant data transmission over Un interface, the impact of a particular UE leaving the RN (i.e., handover) shall be further studied.
3
Conclusion
In this document, we discuss potential scenarios when redundant data transmission over Un interface might occur, and conclude that:

Conclusion 1: For the study of reducing redundant data transmission over Un interface, the impact of the RN DL buffer overflow due to data destined for a particular UE over Un interface is negligible.

Conclusion 2: For the study of reducing redundant data transmission over Un interface, the impact of a particular UE leaving the RN (i.e., handover) shall be further studied.
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