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1 Introduction

The issues related to Un bearer handling was discussed in [1][2] submitted to the last meeting. This contribution is addressing these issues and is proposing a way forward. 
2 Background 
The following high level agreements regarding bearer mapping for relays have been captured in the E‑UTRAN stage-2:

“The RN and DeNB also perform mapping of signalling and data packets onto EPS bearers that are setup for the RN. The mapping is based on existing QoS mechanisms defined for the UE and the P-GW.”
“The S1 and X2 user plane packets are mapped to radio bearers over the Un interface. The mapping can be based on the QCI associated with the UE EPS bearer. UE EPS bearer with similar QoS can be mapped to the same Un radio bearer.”

From a technical point of view the RN can be seen as an eNB which is connected to the DeNB via a wireless backhaul. The wireless backhaul can in this case be seen as a part of the transport network. On this transport network there is a need to provide different QoS treatment of the user and control plane packets transmitted to and from the RN. 

For normal eNBs, this functionality is provided by traffic separation based on class-based QoS marking (e.g., IP-based DiffServ Code Points, Ethernet-based pBits, MPLS EXP bits) where the eNB (and the S-GW) uses different QoS markings for different user and control plane flows. This semi-static mapping between the different flows and QoS markings can be preconfigured by the operator. For the mapping it is assumed that flows with the same QCI are mapped on the same transport QoS marking, but is not required that flows associated with different QCIs are always mapped on different transport QoS markings (it is up to the configuration of the transport network); hence there can be a many-to-one mapping.

For RNs there is a difference compared to normal eNBs in that the available QoS bearers on the wireless Un interfaces are controlled by the DeNB compared to QoS based marking which are always available to use. Even so, it is possible to adopt similar principles for managing the transport QoS, allowing the operator to configure the QoS mapping on the backhaul interface.

3 Mapping of UE EPS bearer on Un bearers 

3.1 Allowing for different UE QCIs to share same Un bearer
As can be seen from the agreements in the E-UTRAN stage-2, it is not forbidden to map different flows with similar QoS (meaning not necessarily the same QoS) on the same Un radio bearer. Allowing this possibility to map flows which have different QCIs on the same Un radio bearer is important and can be motivated by the following reasons:

· It makes it possible to maintain the clear separation between the transport QoS and the UE EPS bearer level QoS which exists today for normal eNBs. Which Un radio bearer a certain packet is delivered on can be completely independent from the UE EPS bearer, making it possible to change the mapping at any time. This leads to more future-proof solutions since new QCIs can be introduced on each layer separately. 

· Even though only 9 QCIs are defined in the standard today, the operator is allowed to define more QCIs for internal use (up to 256 QCI values are available). Having a fixed one-to-one mapping would not be possible in those cases since the number of Un bearers would always be limited to some fixed value significantly smaller than 256. Also in the future, there might be more QCIs defined in the standard and it would be beneficial to allow this without increasing the number of Un bearers which would have a large standard impact.

· It is technically very simple to allow the mapping of multiple EPS bearers with different QCIs on the same Un bearer. Even today the operator can configure that different QCIs are mapped on the same transport QoS marking. Mapping transport QoS markings to Un bearers is also possible by using existing mechanisms (e.g. using TFTs which support DSCP or other mapping rules). See more detailed discussion below.

· Given that the QoS situation on the Un interface could be different from the QoS situation on the Uu interface, supporting many-to-one mapping would give some flexibility in the realization of QoS on the Un interface. E.g. there might not be any point of setting up Un bearers for exotic QCIs which can easily without any performance impacts be realized on the same Un bearers as some other QCI.

Proposal 1: It is proposed to keep the possibility to map different UE EPS bearers (from the same UE or different UEs) associated with different QCIs on the same Un radio bearer.

Proposal 2: It is proposed to have a clear separation of the QoS realization on the Un interface compared to the Uu interface, meaning there should not be a fixed (hard coded) mapping between the different QCIs on the two interfaces.

3.2. Static or Dynamic mapping rules

There needs to be some basic functionality supported in order to allow mapping of EPS bearers on to Un bearers. Given that the RN and DeNB are network nodes it is assumed that the operator can in principle configure the mapping in each node. This would be similar to how the mapping between QCIs and transport QoS markings is done in the eNBs, S-GWs etc. today. 

For the case of downlink mapping the solution could be quite simple, since the DeNB is responsible for setting up the Un bearers, it can also be responsible for mapping the UE EPS bearers on the Un bearers. This mapping can be configured by the operator. For the RN however there needs to be a way to know the mapping rules between UE EPS bearers (associated with QCIs) and Un bearers setup by the DeNB. Below are some possible solutions.
Static mapping rules:
The operator pre-configures static mapping rules between the UE EPS bearers’ QCIs and some parameter provided with the Un bearer setup. Possible parameters for the latter could be the Un bearers’ EPS bearer identity or QCI which are both sent on NAS ESM layer to the RN. The mapping rules can support many to one mapping. It is also possible without any significant complexity to define mapping rules which allow different mapping depending on which Un bearers are activated.
Dynamic mapping rules:

In this solution the operator pre-configures mapping rules between the UE EPS bearers’ QCIs and some intermediate parameter (e.g. DSCP / Type of Service). The DeNB can then dynamically change which Un bearer these UE EPS bearer QCIs should be mapped to by using NAS ESM signaling. This type of solution is in principle already supported today, since the TFTs which are sent on NAS ESM level contains the DSCP / Type of Service as a possible filtering.
Discussion:
Given that pre-configured static mapping rules provide great flexibility it is assumed that any performance targets can be fulfilled. For this reasons it is proposed to only support the static mapping rule solution in Rel-10 and leave dynamic mapping rules for further enhancements in later releases. 

Proposal 3: It is proposed to use static pre-configured mapping rules between UE EPS bearer QCIs and Un bearer QCIs. The mapping rules can be linked to some parameter provided on NAS ESM level to the RN (e.g. Un bearer QCI or EPS bearer Id). The mapping rules can be flexible enough to allow different mapping between UE EPS bearer QCIs and Un bearer QCIs depending on which Un bearers are setup.

4 Conclusion
The following proposals are made regarding the Un bearer mapping:
Proposal 1: It is proposed to keep the possibility to map different UE EPS bearers (from the same UE or different UEs) associated with different QCIs on the same Un radio bearer.

Proposal 2: It is proposed to have a clear separation of the QoS realization on the Un interface compared to the Uu interface, meaning there should not be a fixed (hard coded) mapping between the different QCIs on the two interfaces.

Proposal 3: It is proposed to use static pre-configured mapping rules between UE EPS bearer QCIs and Un bearer QCIs. The mapping rules can be linked to some parameter provided on NAS ESM level to the RN (e.g. Un bearer QCI or EPS bearer Id). The mapping rules can be flexible enough to allow different mapping between UE EPS bearer QCIs and Un bearer QCIs depending on which Un bearers are setup.
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