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1. Introduction
In RAN2 #70 meeting, many-to-one mapping of Uu bearers to Un bearers were briefly discussed. In this paper we present our views on the topic and our preferred solution to enable many-to-one mapping of the Uu to Un UL bearers at the RN. 
2 Discussion
As discussed in [R2-103783], there may be a requirement for mapping of multiple Uu bearers with different QCIs to one Un bearer due to the limitation of the number of Un bearers. Bearers belong to different UEs will be multiplexed on the same Un bearer. In downlink, the mapping of data belongs to different UEs/QCI is conducted at the RN’s S/P-GW. As the UE traffic is visible at the RN’s S/P-GW, there is no problem seen in bearer mapping in the downlink direction. However, in the uplink, the bearer mapping between the Uu bearers and Un bearer is administrated at the RN. A bearer mapping mechanism is required at the RN in order to guarantee an predictable bearer mapping behaviour at the RN. Two different solutions for the problem are presented in [R2-103783].
Solution 1: MME based bearer management. In this solution, the MME is responsible for authorising Un DRB where the UEs EPS bearer is mapped onto over the Un interface. The solution requires modification to NAS signalling to specify that multiple QCIs to be assigned to a particular Un DRB. 


Solution 2: RRC based bearer management. The solution configures multiple QCIs which are mapped to a particular Un DRB via RRC signalling. The solution requires modification to the RRC signalling to indicate the additional QCI mapping information.
Both solutions 1 and 2 have specification impacts either at NAS or AS level. In this contribution, we discuss a third solution which does not have any specification impacts but provide predictable many-to-one bearer mapping at the RN.
In Rel-8/9, the one-to-one mapping of QCI to SA bearer is guarantee for the use of traffic policing and charging. End-to-end traffic for the UE will be policed and charged at the UEs P-GW considering the UE EPS bearer characteristic. Even though the traffic is bundled over the Un interface, the charging will be performed for the individual UE EPS bearer as before. From traffic policing and charging perspectives, Un interface is purely a intermediate interface.
QCI are allocated to the bearer just to inform the scheduling treatment over the radio interface. The scheduling treatment corresponding to a given QCI is pre-configured at the eNB based on the operator policy in Rel-8/9 network. The same definition applies for communication which involves RN. Even though, many-to-one mapping of the QCIs is required over the Un interface, the QCI of the Un bearer is used to inform the scheduling treatment of the data over the Un interface. If multiple Uu bearers with different QCIs are mapped onto the same Un bearer, the data belong to corresponding Uu bearers will receive the same scheduling treatment over the Un interface. We assumed that RN will also be operated by the same operator as the DeNB. Hence the pre-configured scheduling/traffic treatment can be extended to the RN. For each individual QCI, it could pre-configure its scheduling treatment over the Un interface. In other words, QCI of the corresponding Un DRB is pre-configured at the RN for each QCI of the Uu bearer (EPS bearer). This is shown in Figure 1.
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Figure 1: Uu-Un bearer mapping (GTP-based S5/S8)

In practice to guarantee the end-to-end delay/packet loss requirements of the application, the delay/packet loss over the Un interface should be minimised. So, one way to achieve this is to map the Uu bearers to Un bearer with higher QCI (priority/lower delay/ lower packet loss rate) than the QCI of the Uu bearer. The pre-configuration could also guarantee such a bearer mapping.
Further, the partitioning of the packet delay across the Un and Uu interface is left to implementation and the bearer mapping is also dependent on this split. 

Based on the discussion above, the following proposals are made:

Proposal 1: Many-to-one mapping of QCIs to Un DRB should be supported.

Proposal 2: Scheduling treatment over Un interface for the corresponding UE EPS bearer should be pre-configured at the RN. i.e. many-to-one mapping of QCIs for UL bearers are pre-configured at the RN by the operator.

3 Conclusion and proposals
This contribution discussed the requirement for many-to-one mapping of QCIs on Un DRBs and possible solutions to guarantee predictable bearer mapping at the RN for uplink traffic. Out of the three solutions discussed, the pre-configuration of many-to-one mapping of QCI at the RN results in no modification to the specification and yet provides a simple and guarantee mapping between the Uu and Un bearers.
Proposal 1: Many-to-one mapping of QCIs to Un DRB should be supported.

Proposal 2: Scheduling treatment over Un interface for the corresponding UE EPS bearer should be pre-configured at the RN. i.e. many-to-one mapping of QCIs for UL bearers are pre-configured at the RN by the operator.
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