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1   Introduction
In RAN3 Beijing Ad hoc 2010, ‎[1] is agreed as a baseline document for the future discussion. Yet some problems are still kept open, such as:
It is FFS whether alarm messages and commands shall be mapped over a dedicated bearer or if they shall be mapped over the same bearer that carries S1 and X2 messages between the RN and the DeNB.

It is FFS whether OAM software downloads shall be mapped to a dedicated, non-GBR bearer, or whether they should be transported together with the user plane traffic. 
If a dedicated bearer is used, it is FFS whether it shall be present at all times, or its setup should be event-triggered (software upgrades are triggered by the operator).

In this contribution, the QoS requirement of RN bearers and the bearer mapping in Un interface are discussed to address the open issues abovementioned.
2   Discussion
2.1  RN bearers
RN would establish its own E-RAB for the sake of OAM, backhauling etc. The RN bearers for backhauling have been heavily discussion in the Relay stage-2 discussion ‎[2]. 
In the control plane, the S1-AP messages for UE encapsulated by SCTP/IP are transferred over an EPS data bearer of the RN. While in the user plane, the EPS bearers of different UEs connected to the RN with similar QoS are mapped in one radio bearer of RN over the Un interface. For transmission of both the S1AP signalling and S1-U PDU of the UE, the PGW functionality for the RN’s EPS bearers above mentioned is incorporated into the DeNB ‎[3].
In addition, This RN OAM connection between each RN and its OAM is also transported over the Un interface. The reference architecture can be found in ‎[1]. Because the PDN connections for OAM and backhauling are usually connect to different network, thus two PDN connections of RN are needed to be established, which could be provided through the use of separate PDN GWs or single PDN GW ‎[4]. The PGW for RN’s OAM, which connects the OAM network, could be different from the one serving the RN’s S1 and X2 interface ‎[5]. Whether the PGW for OAM is inside or outside the DeNB is implementation issue.
The different RN bearers are depicted in Figure 1, where the PGW for OAM is outside the DeNB.
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Figure 1: RN bearers

There are three kinds of RN bearers spanning over the Un interface:
· OAM bearer(s): used for the transportation of RN OAM related traffic
· UE traffic bearer(s): used for the transportation of UE S1/X2 user plane traffic
· SCTP bearer(s): used for the transportation of S1AP and X2AP signallings
2.2 OAM bearer(s)
All the OAM related traffics, such as configuration management, alarm management, performance management etc. are transmitted in OAM bearer(s). In Figure 1, the Radio Bearer for OAM spans over the Un interface, the S1 Bearer for OAM is between eNB and S-GW functionalities inside the DeNB, and the S5/S8 Bearer is established between DeNB (SGW functionality) and the separated PGW for OAM.
In the bearer service architecture of Rel-8 ‎[2]:
· A Serving GW stores a one-to-one mapping between an S1 Bearer and an S5/S8 bearer to create the mapping between an S1 bearer and an S5/S8 bearer in both the uplink and downlink.
· An eNodeB stores a one-to-one mapping between a radio bearer and an S1 Bearer to create the mapping between a radio bearer and an S1 bearer in both the uplink and downlink;
In case of separated PDN connection for OAM, the S5/S8 bearer for OAM is different from that for backhauling. Thus the corresponding S1 bearer and radio bearer are different. The OAM bearer(s) can’t be multiplexed with SCTP bearer and UE traffic bearer.
Proposal 1:
In case of different PDN connection for OAM from backhauling, the alarm messages shall be mapped over a dedicated bearer, instead of being mapped over the same bearer that carries S1 and X2 messages between the RN and the DeNB.
Proposal 2: 
In case of different PDN connection for OAM from backhauling, the OAM software downloads shall be mapped over a dedicated bearer, instead of being transported together with the user plane traffic.
According to requirement of fault management in‎ [6], in normal operation state, alarm reports are forwarded in real-time to OAM server via appropriate filtering located in the network element. The network element will report/clear the alarm event when the pre-defined criteria are fulfilled.
The software download is transported via the FTP/SFTP protocol ‎[7], which is triggered as the result of software management procedure ‎[8]. Typically QCI value of 6 or 9 is allocated to this kind of service ‎ [9].
Proposal 3: 
The setup of the dedicated bearer(s) for OAM should be event-triggered, instead of being present at all times.
As shown in the baseline document of RN OAM ‎[1], the RN OAM traffic is transparently transported between RN and its OAM server, the DeNB doesn’t know when the pre-defined criteria are fulfilled and corresponding RN OAM bearer should be setup/modified.
Proposal 4: 
The RN-requested bearer resource setup/modification procedure should be remained.
2.3  SCTP bearer(s)
All the S1AP and X2AP signalling are transmitted in SCTP bearer(s). In Figure 1, the Radio Bearer for SCTP spans over the Un interface, and the corresponding S1 and S5/S8 Bearer are established among the eNB/S-GW/P-GW functionalities inside the DeNB.

As analysed in ‎[10], two associations are needed. S1 AP requires a single SCTP association and X2 AP requires a single SCTP association. Considering the same QoS requirement of S1AP/X2AP signalling, it’s suggested to map the SCTP association(s) for S1AP and X2AP into one Un bearer, which is supported by current specifications.
After the S1/X2 interface is established between RN and DeNB, this SCTP bearer is present all the time.
2.4  UE traffic bearer(s)
All the S1 and X2 user plane packets for UE EPS bearers are mapped to the UE traffic bearer(s) of RN. UE EPS bearer with similar QoS can be mapped to the same UE traffic bearer of RN. How many bearers needed for UE traffic depends on the QCI of UE bearers under RN and the mapping rule between UE bearer and RN bearer.
3   Conclusion
In this contribution, the QoS requirement of RN bearers and the bearer mapping in Un interface are discussed. As the conclusion, we propose the following:

Proposal 1:
In case of different PDN connection for OAM from backhauling, the alarm messages shall be mapped over a dedicated bearer, instead of being mapped over the same bearer that carries S1 and X2 messages between the RN and the DeNB.
Proposal 2: 
In case of different PDN connection for OAM from backhauling, the OAM software downloads shall be mapped over a dedicated bearer, instead of being transported together with the user plane traffic.

Proposal 3: 
The setup of the dedicated bearer(s) for OAM should be event-triggered, instead of being present at all times.
Proposal 4: 
The RN-requested bearer resource setup/modification procedure should be remained.

In addition, the text proposal in section ‎5 is suggested to be endorsed in the baseline document.
4   Reference

[1] R3-101969, “RN OAM Requirements”, Ericsson

[2] TS 36.300, E-UTRA and E-UTRAN; Overall description; Stage 2 (Release 10)
[3] TR 36.806, Relay architectures for E-UTRA (LTE-Advanced)
[4] TS 23.401, GPRS enhancements for E-UTRAN access
[5] R3-101605, “Relay IP Architecture”, Qualcomm Incorporated
[6] TS 32.111-1, Telecommunication management; Fault Management; Part 1: 3G fault management requirements
[7] TS 32.341 Telecommunication management; File Transfer (FT) Integration Reference Point (IRP); Requirements
[8] TS 32.531 Telecommunication management; Software management (SwM); Concepts and Integration Reference Point (IRP) Requirements
[9] TS 23.203, Policy and charging control architecture
[10] R3-102050, “Relay Node Un Signalling Transport Support”, Huawei
5   Text proposal
Start of modified section
4.7.x.2

OAM Traffic QoS Requirements

Alarms in the RN generate bursts of high-priority traffic, to be transported in real time. Traffic counters generate bursts of traffic, but their transport need not be real-time. Configuration messages from OAM to the RN will also generate small bursts of traffic, possibly with lower priority than alarms but still delay-sensitive: when a configuration is committed on the OAM, the time interval between the commitment and the effect on the equipment shall be small.

Alarm messages and commands should be transported on a high-priority bearer, while counters may be transported on a lower priority bearer. There is no need to specify a new QCI value other than those already standardized.

The alarm messages and commands shall be mapped over a dedicated real-time bearer.

OAM software download to the RN may generate larger amounts of data, but both the required data rate and the priority of this kind of traffic are much lower than in the case of alarms, commands and counters. The OAM software downloads shall be mapped to a dedicated, non-GBR bearer. 
The setup of the dedicated bearer(s) for OAM should be event-triggered, instead of being present at all times. The RN could request the setup/modification procedure for OAM bearer.
End of modified section
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