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1.
Introduction
At RAN2#65bis meeting, definitions of nodes and interfaces were agreed for further “Relay” study.

	- Nodes: 
UE, Relay-Node, Donor-eNB

- Interface:
Uu: between UE and Relay-Node


Un: between Relay-Node and Donor-eNB


In addition, the following agreements were made for “Type-1 Relay”.

	1) On Uu interface, all AS control plane protocols are terminated in the Relay-Node

2) On Uu interface, all AS user plane protocols are terminated in the Relay-Node

3) Un should be standardised i.e. open interface

4) Un user plane will have MAC, RLC and PDCP


Based on the agreements, it is expected that there will be Radio Bearers used in Un interface (let’s call it UnRB), and these UnRBs are by any means associated with Radio Bearers in Uu interface. This document discusses possible ways of mapping between UuRBs and RBs. Since control plane of Un interface is not decided yet, only user plane RB is considered.
2.
User Plane Bearer Mapping in Relay Node
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In this section, the followings are assumed.
-
UE1: two RBs

- 
RB1: DRB using RLC UM, e.g. VoIP
-
RB2: DRB using RLC UM, e.g. Streaming
-
UE2: two RBs

- 
RB1: DRB using RLC UM, e.g. VoIP
-
RB2: DRB using RLC AM, e.g. Web browsing

-
UE3: three RBs

- 
RB1: DRB using RLC UM, e.g. VoIP
-
RB2: DRB using RLC AM, e.g. Web browsing

-
RB3: DRB using RLC UM, e.g. Streaming
2.1 One-to-one mapping

The most straightforward way is to have one-to-one mapping between RB and UnRB. When a RB is established from a certain UE, the corresponding UnRB is also established in Un interface. Consequently, the number of established UnRBs is equal to the number of established RBs. Since there is a one-to-one correspondence, the RN just relays a data block between RB and UnRB. There is no need to multiplex RBs, and no need to identify the data block in Un interface.
An example of one-to-one mapping is shown in Fig.1.
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[Fig.1] One-to-one mapping between RB and UnRB
2.2 All-to-one mapping

Another straightforward way is to map all RBs to a single UnRB. A big fat-pipe is established in Un interface, and it serves all RBs established in Uu interface. Since only one UnRB is established, each data block transmitted in UnRB should be identified, to which UE and to which RB it belongs.
An example of all-to-one mapping is shown in Fig.2.
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[Fig.2] All-to-one mapping between RB and UnRB

2.3 Per UE Mapping
The RN can establish a UnRB for each UE it manages. Consequently, the number of established UnRBs is equal to the number of connected UEs. For one UE, the RN multiplexes all RBs into a single UnRB. Since the UnRB is established per UE, there is no need to identify the UE to which the data block belongs, but the RB of the UE should be identified.
An example of per UE mapping is shown in Fig.3.
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[Fig.3] Per UE mapping between RB and UnRB

2.4 Per QoS Mapping
It is also possible to establish UnRBs based on the QoS. Regardless of UEs, the RN can multiplex RBs with similar QoS characteristics into a single UnRB. For example, UnRB1 is setup for VoIP traffics, and UnRB2 is for Streaming traffics, etc. The number of established UnRBs could be equal to the number of QoS the RN serves, but it could also be flexibly controlled, e.g. by establishing two UnRBs for a QoS or by establishing one UnRB for multiple QoS. Since the UnRB is established per QoS, each data block transmitted in UnRB should be identified, to which UE and to which RB it belongs

An example of per QoS mapping is shown in Fig.4.
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[Fig.4] Per QoS mapping between RB and UnRB

3.
Comparison of the bearer mapping methods
	
	One-to-one
	All-to-one
	Per UE
	Per QoS

	# of UnRBs
	# of RBs
	1
	# of UEs
	# of QoS types

	RB multiplexing in RN
	No
	Yes
	Yes
	Yes

	Inband identification in Un interface
	None
	UEID, RBID
	RBID
	UEID, RBID

	Required mapping information for RN
	RB-to-UnRB mapping info
	None
	UE-to-UnRB mapping info
	RB-to-UnRB mapping info

	QoS guarantee for RB
	Yes
	No
	No
	Yes


4.
Conclusions
In this paper, we have analyzed four possible bearer mapping methods for Relay Node. Among them, we think all-to-one mapping and per UE mapping are not preferable, because it cannot guarantee the QoS of RBs. Moreover, they require multiplexing of AM and UM bearers into a single UnRB, which is difficult to achieve.  Thus, it is proposed not to consider those two methods in LTE-Advanced study. 
Between one-to-one mapping and per QoS mapping, it’s difficult to say which one is better. If the number of UEs attached to the RN is small then one-to-one mapping is better, otherwise per QoS mapping is better. Since the number of UEs attached to the RN is depending on the deployment scenario of Relay Node, selection between one-to-one mapping and per QoS mapping is left for RAN2 decision.
Proposal) RAN2 is asked to decide on one of the options below for the bearer mapping methods in Relay Node

(Option1) Radio Bearers in Uu interface and Un interface have one-to-one correspondence
(Option2) Radio Bearers in Uu interface are mapped to a Radio Bearer in Un interface based on QoS characteristics.
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