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1   Introduction
This contribution attends to clarify the QoS control over Un for the different architecture alternatives. A bearer is the basic level of QoS control granularity in R8 EPS, that is, all data traffic on the same bearer are granted identical QoS guarantee and various types of QoS guarantee are provided for different bearers. While the Relay node introduced, whether the current QoS control mechanism can fulfill the original requirement of end-to-end QoS in such relay scenario is an important issue. The following document will discuss all QoS control mechanism needed in Un interface compare to the different architecture types e.g QoS requirement on Un, bearer management and whether the AMBR control mechanism is needed on Un interface.

2   Discussion 
2.1   QoS Requirement on Un 
1. Additional Delay Introduction

The air interface is split into Uu and Un interface in relay scenario, the additional hop(s) and added processing would introduce additional delay, especially for type 1 Relay. Besides, additional delay could be introduce as well by MBSFN subframes being agreed to used for DL-Un link transmission, which in fact is to create “gaps” in the relay-to-UE transmission by time multiplexing on Un link. Thus, it is important to choose a feasible scheme to satisfy the new delay requirement.
2. Un link shall be regard as semi-static or dynamic link, rather than traditional wire backhaul link

For all RN architecture alternatives, may an Un backhaul link between DeNB and RN be completely regarded as a segment of traditional backhaul (like wired backhaul)? This means the packet delay budget between DeNB and P-GW(RN) should be regard as stable for all kinds of UE service data? Resulting in packet error loss rate (PELR) between DeNB and P-GW(RN), is it negligible?
The radio quality of a wireless link is based on a dynamic or even semi-static scheduling mechanism. This means that Un backhaul link shall not be compare to a traditional wire backhaul link, but a semi-static or dynamic link. Hence current QoS mechanism needs to be enhanced to satisfy the end-to-end QoS requirement. 
We think that Un backhaul link shall be regard as semi-static or dynamic link, rather than traditional wire backhaul link.

Enhanced QoS control mechanism is needed due to additional delay and semi-static or dynamic backhaul link on Un interface. 
Considering the QoS control mechanism, another problem arise, which user plane bearer mapping method on Un interface would better to realize the control functionality. The following paragraph will discuss this issue.
2.2   User Plane Bearer Mapping on Un interface

For Alt4, each UE EPS bearer is 1-to-1 mapped to a separate Un eRB for relay transmission (and multiplexed within L2). Specifically, since in Alt 4, the DeNB which can obtain all the EPS bearer relevant signallings from UE P-GW, such as CQI, ARP etc. , and each UE E-RAB is 1-to-1 mapped to a corresponding Un RB, it’s applicable that the management procedures of these Un DRB can be triggered by UE’s EPS bearer relevant signaling sent from UE P-GW. Thus, the semi-static or dynamic QoS control for Un could be done based on DeNB being aware of UEs under RN. Additionally, similar QoS control for Un could be done in Alt2 as well. 
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Figure 1: User Plane Bearer Mapping for S1 terminated in RN and DeNB alternative
For Alt1&3, the multiple UEs’ EPS Bearer are mapped to a selected RN EPS Bearer at RN P-GW, some optimized method, such as indicating the RN bearer type which some UEs’ IP packet selected by Diffserv code points in the DS field of the IP header in GTP tunneled packets [1] maybe introduced. Subsequently, the DeNB would map aggregate multiple UEs’ EPS Bearer into a RN radio bearer. Besides, any SDF, which is of the UE connected to the RN, created, removed or modification would trigger the RN radio bearer(s) updated. So, it is would be problem on how to do semi-static or dynamic QoS control for Un for Alt1 and Alt3.
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Figure 2: User Plane Bearer Mapping for S1 terminated in RN alternative
We kindly ask RAN3 to consider this QoS control issue for Un while discussing and choosing relay architecture.

2.3   UE AMBR Control after introducing Relay node

As we know, the UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non GBR bearers of a UE (e.g. excess traffic may get discarded by a rate shaping function). In Rel 8 LTE system, the eNB enforces the UE-AMBR both in uplink and downlink in order to avoid excess traffic being transported at radio interface.. While Relay is introduced to the LTE-A, there exist two radio interfaces: Uu and Un interfaces. For a user UE accessing via RN, the UE’s traffic should be carried both on Uu Radio bearers and Un Radio bearers. In order to avoid excess traffic a crossing the two Radio interface, for downlink data, the UE-AMBR limit for the user UE should be performed at DeNB which manages the radio resource allocation of Un interface. After the shaping at DeNB, the downlink traffic of the user UE will not be excessive at Un and then Uu interface respectively. For uplink data, the UE-AMBR limit for the user UE should be performed at RN which manages the radio resource allocation of Uu interface. This ensures the uplink traffic of the user UE will not be excessive at Uu and then Un interface respectively.
For all of the proposed relay architectures, RN is aware of the UE bearer tunnels and can perform UE-AMBR limit for the uplink traffic.

However, for downlink UE AMBR enforcement, it is depended on the awareness of per UE traffic in DeNB. For Alt2 and Alt4, DeNB is aware of the UE bearer tunnels, thus DeNB is able to perform the UE-AMBR control of the downlink traffic for the user UE accessing via RN. While for Alt1 and Alt3, DeNB can’t distinguish the per-UE traffic and can’t perform the downlink UE-AMBR control. It means in Alt1 and Alt3, RN performs the UE-AMBR control both in uplink and downlink. When the downlink excess traffic arrives, DeNB doesn't perform the AMBR shaping, but the excess traffic shall get discarded at RN. The radio resource allocated at Un interface for the discarded traffic is wasted.
We propose that UE AMBR control mechanism is needed on Un interface.
3   Conclusion
We think that Un backhaul link shall be regard as semi-static or dynamic link, rather than traditional wire backhaul link.
We propose that Un backhaul link shall be regard as semi-static or dynamic link, rather than traditional wire backhaul link.

Enhanced QoS control mechanism is needed due to additional delay and semi-static or dynamic backhaul link on Un interface. 
We kindly ask RAN3 to consider this QoS control issue for Un while discussing and choosing relay architecture.

We propose that UE AMBR control mechanism is needed on Un interface.
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