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1. Introduction

In an LTE network with relays, a relay may serve multiple UEs. The Uu bearers used for UE flows between the relay and its served UEs need to be carried by the Un data radio bearers (DRBs) used for relay flows between the relay and its DeNB. Although the maximum number of Uu bearers allowed for each UE is very limited (currently set to 8), the total number of Uu bearers carried by the Un DRBs could be very large. An example of the bearer mapping between the Uu interface and the Un interface is illustrated in Figure 1. 
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Figure 1: Mapping between Uu Bearers and Un Bearers

A one-to-one mapping between Uu bearers and Un DRBs would result in a high level of bearer handling complexity and MAC header changes. Hence, it is desirable to aggregate Uu bearers into Un DRBs with many to one mapping. Our internal study shows that mapping Uu bearers that have the same Quality of Service (QoS) requirement to a single Un DRB would be sufficient to maintain the QoS treatment for individual Uu bearers.

In this paper, we propose a specific expansion of the number of Un bearers per relay.

2. Discussion
The QoS of a Uu bearer is defined by 4 parameters: QCI, ARP, GBR, and MBR. Based on our finding that mapping Uu bearers that have the same Quality of Service (QoS) requirement to a single Un DRB would be sufficient to maintain the fidelity of the QoS treatment for individual Uu bearers, we propose to differentiate Un bearers solely based on QCI. 

The ARP for Un DRB differentiation is not needed because, the DeNB can look into the ARP values of individual Uu bearers to decide whether a Uu bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations. ARP is an admission control metric (not a scheduling metric), and hence once bearers are admitted, it is okay to pool Uu bearers with different ARP into one Un bearer. 
The LTE network has defined 9 QCIs [1]. A relay hence should support at least 9 Un DRBs between itself and its DeNB.
A relay also handles S1/X2-AP messages over its Un interface. The nature of S1/X2-AP transactions requires different packet forward handling than that of Uu bearers (e.g. S1/X2 signalling messages can have higher priority than UE traffic). S1-AP and X2-AP interfaces together require at least one additional Un DRBs. To allow flexibility of implementation for service differentiation between S1-AP and X2-AP, Un DRBs for S1-AP and X2-AP can also be separate. (We note that  X2-U traffic can be mapped to one of the Un DRBs based on the QCI value.)
It is also important to have one distinct Un DRB for OAM operations, such as software update and others.  
Hence, a relay should support at least 11 Un DL DRBs and 11 UL DRBs between itself and its DeNB. This requires additional 11 – 8 = 3 data radio bearers compared to the Uu DRB specification. The three additional LCIDs on the downlink take 3 out of 17 reserved DL LCIDs in the reserved LCID space (01011-11011) [2]. The three additional LCIDs on the downlink take 3 out of 15 reserved UL LCIDs in the reserved LCID space (01011-11001) [2].Hence, our proposal does not require any over the air message format change. 

3. Proposed LCID space for the Un Interface
Values of LCID for DL-SCH for the Un Interface
	Index
	LCID values

	00000
	CCCH

	00001-10000
	Identity of the logical channel

	10001-11011
	Reserved

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


Values of LCID for UL-SCH for the Un Interface
	Index
	LCID values

	00000
	CCCH

	00001-10000
	Identity of the logical channel

	10001-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


3. Conclusion
In this contribution, some proposals are given as follows:
Proposal 1: A relay shall support 11 DL Un DRBs and 11 UL DRBs on its Un interface.
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