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1 Introduction

At the previous meeting, it was agreed to support many-to-one mapping of Uu DRBs to Un DRBs. Additionally it was assumed that the OAM would configure the mapping from Uu QCI to the Un DRB, with the remaining questions if this mapping should be:

· configured directly in the RN (Solution A1), or 
· based on TFTs which are signaled from the DeNB with every bearer setup (Solution A2).

This contribution compares these two solutions and concludes that solution A1 is preferred. 

2 Scenario

Currently the mapping between Uu bearers QCIs and S1 transport QoS in an eNB is assumed to be rather static, meaning it is not adjusted depending on the traffic load etc. It is assumed that a similar approach would be feasible also for RNs, i.e. that the operator configures on which Un bearers the Uu bearers (with corresponding QCIs) and the S1/X2 signaling and OAM should be mapped. The DeNB does not really need to know about the mapping used by the RN, it only needs to know what policies, priorities etc. it should have for providing QoS to the RN bearers, reusing existing principles for QCIs without changes to the Rel 8/9 QoS concept. Both solutions A1 and A2 support static mapping between Uu and Un bearers.

If support for dynamic remapping of Uu bearers to Un bearers would be needed, both solutions also support remapping (see discussion in Annex A). E.g. both solutions support splitting some Uu bearers or signaling on separate Un bearers, and at the same time some other Uu bearers or signaling can be merged on the same Un bearer. This makes it is possible to, e.g., sometimes map Uu QCI 8-9 on Un 8 and sometimes separate them on Un 8 and 9.

However, the only motivation for a remapping would be to mitigate the effects (if any) of having a limited number of Un bearers, i.e. when the network operates using all available Un bearers. It could be questioned if there is any significant gain which such remapping. Therefore it is proposed to focus on static RN mapping and leave more dynamic mapping for further study.
Conclusion 1: RN mapping will be rather static. The need/gain for dynamic remapping is FFS. 

3 Complexity of the solutions
3.1 Configuration of the RN mapping

In both solutions, operator configures the mapping of the bearers in the RN. The only difference is that in solution A2, this mapping is signaled from the DeNB during every bearer setup. From an OAM point of view this means that in solution A1 the mapping in the RN is configured by the RN OAM while in solution A2 it is configured in the DeNB OAM. 

In both solutions the operator would need to configure some mapping directly in the RN. 

In A1:

· The operator needs to configure the mapping from Uu QCI, OAM and S1/X2 signaling to Un bearers

In A2:

· The operator needs to configure the mapping from Uu QCI, OAM and S1/X2 signaling to DSCP

· In this scenario the mapping between DSCP to Un bearers is configured in the DeNB

Conclusion 2: The RN mapping is configured by the operator regardless of solutions.
Note: At the previous meeting it was assumed that the mapping in A1 is performed towards the QCI of the Un bearer. This works fine in most cases, but does not work in case the operator wants to configure multiple Un bearers with the same QCI for the same PDN connection. It is proposed to accept this limitation since it is assumed that having two Un bearers of the same QCI for the same PDN connection is an unlikely scenario and could be solved in other ways e.g. by defining a new QCI with similar (or the same) QoS as an existing QCI, or by activating another PDN connection.
3.2 Standardization impact

Both solutions can be supported with existing signaling procedures/messages. In principle it just needs to be clarified in the E-UTRAN Stage-2 specification which solution is applied for RNs.

Conclusion 3: No difference between the solutions.
3.3 Complexity

Since solution A2 relies on internode signaling (with information passed via the MME and DeNB inside GTP-C and NAS signaling) it is assumed that this solution would be more complex and require more IOT testing compared to solution A1 where the RN mapping is configured directly in the RN.

Conclusion 4: Solution A2 is more complex.
4 Conclusion

It is concluded that both solutions A1 and A2 can support flexible operator configured mapping with only Stage-2-level standard impacts, of equivalent extent for both solutions. Solution A1 is less complex than A2, and for this reason it is proposed to adopt solution A1.
Proposal:  Solution A1 should be adopted for Un bearer mapping.
Annex A: Possibilities for remapping
Although it is assumed that the use of re-mapping is rare, it is still technically possible to support it with both solutions based on operator preference. 

In solution A1, this can be supported by defining more conditions for the mapping of Uu bearers and signaling depending on the availability of Un bearers. Some example rules:

· Uu QCI 9 should be mapped on Un QCI 9 if a Un bearer with QCI 9 is available, otherwise it should be mapped on Un QCI 8

· OAM signaling should be mapped Un QCI 6 if available, otherwise it should be mapped on Un QCI 5
It is possible to consider more advanced rules, but it is assumed that it is possible to get quite far with just a default mapping plus an exception mapping in case the default Un bearer is not available. Even with such a simple rule, it is possible to adjust the bearer mapping depending on which bearers the DeNB has setup, and possible to adjust the load on Un bearers. Example:

· The DeNB wants to split up the Uu QCI 8-9 traffic currently mapped on Un QCI 8. This can be achieved by triggering the setup of an Un bearer with QCI 9.
In solution A2 this types of functionality is provided using NAS signaling where the TFTs are modified with the new mapping. From a theoretical point of view this type of solution is even more flexible since the TFTs could allow any re-mapping but it can be questioned if this extra flexibility is really required given that solution A1 is already quite flexible.
Due to the proxy functionality the DeNB will also be fully aware of all the traffic going towards the UE, e.g. it would know how much signaling is going on, and how much user data there is for different QCIs. This makes it possible for the DeNB to make any resource decisions, etc. that would be needed to optimize the QoS handling of the RN. The DeNB does not need to get this information from the Un DRB since the information about the traffic is anyway transferred inband (e.g. it can be seen by looking at outer IP headers (next header filed) if it is signaling or user data, and the GTP headers to determine which UE the data belongs to). 
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