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1
Introduction
DL flow control over Uu interface had been discussed in Rel-9 time frame and in RAN2#67bis meeting, it was agreed not to specify flow control as many network vendors were not convinced of its benefit. However as relaying system is associated with two radio links, the necessity of the DL flow control over Un interface needs to be further investigated. The DL flow control over Un interface is also discussed in [3].
In this paper, we identify the problems that impact the performance in relaying system and then discuss why DL flow control over Un interface is needed for relaying system.  
2
Identified problem in relaying scenario
The general relaying scenario, as specified in 36.912 [1], is shown in Figure 1. The relay node (RN) is wirelessly connected to a donor eNB (DeNB) via the Un interface, and UEs connect to the RN via the Uu interface. Comparing this with a system without RNs, the traffic need go through two radio links, over Un and Uu, before successfully arriving at the destination.
Since the radio links are vulnerable to shadowing, fading, mobility etc, the quality of each link may vary independently. Especially, if the RN is located statically the Un interface may be considered rather stable. However as UE may move around, Uu interface quality may be sometimes good and sometimes bad. Thus in case that the link quality of Uu interface degrades suddenly, the transmission is interrupted and the traffic would be accumulated at the intermediate RN. Considering the DL transmission, since the eNB is not awared of the link variation over Uu, the eNB will keep sending the data to RN as long as the Un link is qualified, which may have the following consequences:

· Accumulated traffic keeps being buffered at the RN and results in data dropping due to buffer overflow.
· The RN has to drop some received packets after retrying the maximum number of transmission over the Uu.
· For the dropped packets at RN, the radio resource over Un interface to convey them from eNB to RN was wasted. Otherwise this resource could have conveyed more traffic for other UEs connected to the RN, or could have been released for the UEs’ access links which are directly connected to the eNB
This problem raised above comes from the effective capacity (available resources as well as the link quality) mistatch between the Uu and Un links, i.e. the capacity or transmission rate over the Uu link is much lower than the capacity over the Un link for a certain UE and then resulting in the buffer overflow or packet dropping at the RN. In order to solve this problem, it is expected that eNB should be aware of the link status over Uu interface per UE or per UE bearer, so that it can control the data sending rate over the Un to a proper level and use the resources to schedule packets to UEs who have better link quality in stead. Therefore, the DL flow control over Un interface is very useful to optimize the overall system performance. 
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Figure 1 Identified problem in relay scenario
3
DL Flow control over Uu interface vs. over Un interface 
The motivation of DL flow control over Uu interaface and Un interface is summarized as below:

DL Flow control over Uu: 

DL flow control is applied between UE and eNB (in relay systems between UE and RN). As proposed in [2], the problem is brought up when a UE is not dimensioned to handle the peak resource requirements and tends to run low in resources in some difficult scenarios. However, such problems may be not so severe and could be addressed in other ways.
DL Flow control over Un:

DL flow control is applied between the RN and donor eNB. As discussed in section 2, the capacity mismatch problem is unavoidable due to the independence of the Uu and Un radio link variation. It cannot be addressed unless the donor eNB could decrease the data sending rate to prevent wasting Un resources. This requires the eNB to have awareness of the link status of Uu . 

Given the different initiatives above, we believe that DL flow control over the Un interface is an different issue from the DL flow control over the Uu.
Even though the Un interface is mostly reusing the Uu interface, there are Un specific functionalities identified, which is not required for the Uu interface at all, and in some point in time RAN2 should discuss how this should be specified in RAN2 specifications (maybe during stage-3 work). For instance, Un specific HARQ procedure, header compression in case of Alt1, 2, 3 and radio bearer management over the Un interface are those functionalities. Thus DL flow control over Un could be added in this list easily.

Proposal: It is suggested to support DL flow control over the Un interface for relaying scenario.

4
Conclusion
This paper identifies the capacity mismatching and Un resource wasting problem in relaying system. This paper also compares initiatives for DL flow control over Uu interface and over Un interface and concluded that their motiviations are completely different. Therefore, it is proposed to agree on the following proposal.
Proposal: It is suggested to support DL flow control over Un interface for relaying scenario.    
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