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1.
Introduction
In LTE, no special flow control mechanism is defined in radio protocols. For uplink, the eNB controls the amount of UL data by adjusting UL grant, and, for downlink, the eNB controls the amount of DL data considering the UE’s buffer size and RLC status report.

In LTE-Advanced, a Relay Node is placed between two radio interfaces, i.e. Uu and Un. Since the two interfaces are independent, i.e. DeNB does not know the Uu situation, and UE does not know the Un situation, a flow control mechanism might be needed for Relay Node.

This document discusses whether and where a flow control mechanism is needed.
2.
Location of flow control

There are four potential interfaces that a flow control mechanism might be needed.
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[Fig.1] Location of Flow Control

2.1. Flow Control for DL-Uu interface
In Uu interface, the RN acts as an eNB to the UEs. Therefore, the RN can know the UE’s buffer status based on the buffer size information and RLC status report, similar to the LTE eNB. The RN can control the amount of DL data considering the UE’s buffer status. Thus, No flow control mechanism is needed in DL-Uu interface. Moreover, if a flow control mechanism is defined in Uu interface, Rel-8 UE may not be connected to the RN.

2.2. Flow Control for UL-Uu interface

Similar reason as DL-Uu interface, no flow control mechanism is needed in UL-Uu interface. The RN can control the amount of UL data by adjusting the UL grant. If the RN feels that a buffer is about to overflow, it can avoid buffer overflow by not assigning any UL grant to UEs.
2.3. Flow Control for DL-Un interface
In Un interface, the RN acts as an UE to the DeNB. Therefore, the DeNB can know the Un side buffer status of RN based on the buffer size information and the RLC status report. However, the DeNB cannot know the UE side buffer status of RN. If the DeNB keeps transmitting DL data to the RN while the RN’s Uu interface is congested, the DL buffer in RN might overflow, which results in loss of packets. Thus, we think that a flow control mechanism is needed for DL-Un interface to avoid any packet losses.

2.4. Flow Control for UL-Un interface
Similar to LTE UE, the RN can send BSR to DeNB, and the DeNB can control the amount of UL data from RN by adjusting the UL grant. Thus, a flow control mechanism is not needed for UL-Un interface. However, considering that multiple Uu RBs could be multiplexed into a single Un RB, some changes might be needed in L2 functions, e.g. BSR transmission, to guarantee the required QoS of each RB.
3.
Proposal
In this document, we discuss the need for flow control in each interface, and conclude as follows.
Proposal) Flow control mechanism is needed in DL-Un interface (only).
Once the proposal is agreed, it is further proposed to discuss;

- 
Granularity of a flow control (On/Off, Gradual).

-
Protocol layer performing a flow control (PDCP, RLC, MAC, PHY).



























1
1

_1306913205.vsd
Donor eNB



