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1 Introduction

At the previous meeting, the topic Uu to Un bearer mapping was discussed. This contribution addresses this issue and proposes a way forward for Rel-10 based on supporting semistatic operator-configured mapping rules. The solution is flexible as well as future proof since it does not prevent future enhancements using dynamic DeNB mapping rules.
The topic on the number of DRBs for Un was also discussed at the previous meeting. It was concluded that either 8 or 11 DRBs would be supported over Un. This contribution proposes that it is enough to support 8 DRBs in Rel-10.
2 Mapping of UE EPS bearer on Un bearers
On a high level, the following options for mapping UE EPS bearers on Un bears exist:

1. Fixed hard-coded one-to-one mapping (e.g. always map Uu QCI x to Un QCI y)
2. Static or semistatic operator-configurable many-to-one mapping (e.g. operator-configurable mapping rules between Uu QCIs and Un QCIs)
3. Dynamic DeNB-controlled many-to-one mapping (e.g. DeNB signals the mapping rules)
These options can be analysed based on one-to-one mapping vs. many-to-one mapping, and if static or dynamic mapping rules should be used.
2.1 One-to-one mapping vs. many-to-one mapping

Regardless if 8 or 11 DRBs are supported over Un, it is beneficial to allow operator-configured many-to-one mapping between Uu and Un bearers. As discussed in [1] it is technically very simple to support (the complexity difference between option 1 and 2 is small). It also makes the solution more future proof since it separates the Uu QoS from the Un QoS allowing future enhancements to be introduced separately on each interface. It also does not introduce any unnecessary restrictions regarding the maximum number of Uu QCIs etc.

Proposal 1: 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.

2.2 Static or Dynamic mapping rules

Two options are foreseen for supporting flexible mapping between Uu and Un bearers.

Static mapping rules
The operator preconfigures static mapping rules in the RN and DeNB between the Uu bearers’ QCIs and some parameter provided related to the Un bearer. Possible parameters for the latter could be the Un bearers’ EPS bearer identity or QCI which are both sent on the NAS ESM layer to the RN. The solution has minimum standard impacts. 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 or how many Un bearers are activated allowing further flexibility in the mapping (e.g. if there are 5 Un bearers use the following mapping … , if Un bearer with QCI 5 is activated use the following mapping …).

Dynamic mapping rules

In this solution, preconfigured or hard-coded mapping rules are defined between the Uu bearers’ QCIs and some intermediate parameter (e.g. DSCP / Type of Service). The DeNB can then dynamically change which Un bearer these Uu bearer QCIs should be mapped to by using NAS ESM signaling (which contains the mapping between intermediate parameter and the Un bearer). This solution of mapping between DSCP and Un bearers is in principle already supported today in the standard, since the TFTs which are sent on NAS ESM level contains the DSCP / Type of Service as a possible filtering. 
Discussion

Given that preconfigured, static mapping rules provide great flexibility, it is assumed that any performance targets can be fulfilled with preconfigured, static mapping rules. For this reason and for sake of simplicity, it is proposed to only support the static mapping rule solution in Rel 10 and leave dynamic mapping rules for further enhancement in later releases. 

Proposal 2: Use static, preconfigured 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 allow different mapping between UE EPS bearer QCIs and Un bearer QCIs depending on which Un bearers are set up.

3 Number of DRBs on Un

At the previous meeting, it was concluded that the number of DRBs on Un should not exceed 11 since that would lead to significant backwards compatibility issues in the EPC. Supporting 11 bearers will still however introduce some impacts on the EPC/E-UTRAN products and E-UTRAN specifications since only 8 bearers need to be supported today. Overall we do not see the need for introducing these impacts; as discussed in a previous contribution [1] and [2], the performance benefits with increasing the QoS differentiation granularity beyond 8 is small. It still needs to be shown that 11 bearers are significant better than 8 bearers in order to motivate these impacts.

Proposal 3: Support only 8 DRBs over Un in Rel-10.

4 Conclusion
Proposal 1: 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: 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.

Proposal 3: Support only 8 DRBs over Un in Rel-10.
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