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1   Introduction
In the previous RAN2 meeting, the number of DRBs over Un is heavily discussed ‎[1]. In this contribution all kinds of the RN bearers are analyzed case by case. At last it is proposed to keep 8 DRBs on Un for Rel-10.
2   Discussion

2.1  RN bearers
RN would establish its own EPS Bearers for the sake of backhauling and OAM. 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 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, The RN OAM connection between each RN and its OAM is also transported over the Un interface. The reference architecture can be found in ‎[4]. The PGW for RN’s OAM sever, 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

Until now, we find that there are three kinds of RN bearers spanning over the Un interface:
· OAM bearer(s): used for the transportation of RN OAM related traffic

· SCTP bearer(s): used for the transportation of S1AP and X2AP signaling
· UE traffic bearer(s): used for the transportation of UE S1/X2 user plane traffic

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.
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].

Observation 1:
The OAM alarm reports and software downloads can not be mapped into one bearer because of different QoS requirement.
In the bearer service architecture of Rel-8 ‎[2]:
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Figure 2: EPS Bearer Service Architecture in LTE Rel-8/9

· 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.
Observation 2:
According to the 1-to-1 mapping among S5/S8 bearer, S1 bearer and radio bearer, the DRB(s) on Un for OAM can not be multiplexed with the DRBs for SCTP and UE traffic bearer, in case of separated PDN connection for OAM.

Because the bearers for alarm reports and software downloads are all event-triggered, instead of being present at all the times. It is found that:
Observation 3:
At least zero and at most 2 DRBs on Un exist for OAM usage.

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 analyzed 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 the RN and DeNB, this SCTP bearer is present all the time.

Observation 4:
One dedicated DRB for SCTP exists on Un interface.

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.
Based on LTE Rel-8, 8 DRBs are supported in Un interface currently. Considering that the DRBs needed in the Un interface are the sum of number of SCTP bearer, OAM bearer(s) and UE traffic bearer(s). It is found that:
Observation 5:
5~7 DRBs are left for the UE traffic transportation over the Un interface.
3   Conclusion
The key problem to the extension of Un DRBs is whether 5~7 DRBs are enough for UE traffic transportation.
In general:
· There are 5~7 DRBs of RN that could be used for UE bearers mapping 

· Not all the QCIs are used in the current network, which depends on the PCRF policy of the Operator.
· The UE bearers with similar QoS can be mapped in one DRB of RN over the Un interface.
Furthermore, considering the supporting of other service in RN in Rel-11, e.g. MBMS, the extension of DRB number on Un could be left for further release.
Therefore, we kindly asks RAN2 to debate the QCI usage for UE bearers and have a preference to keep 8 DRBs on Un interface in Rel-10.
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