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Discussion and Decision
1. Introduction
During the last RAN3#66 meeting, some discussion is progressing, which conducts the baseline paper on LTE-A Relaying functionality described in [1]. Meanwhile, in the last RAN2#66bis meeting, the comparison of RN architecture among four alternative options is further discussed in RAN2. The RN start-up procedure of alternative 1 (Full L3 relay), alternative 2 (Proxy S1/X2 over SCTP/IP), alternative 3 (RN bearers terminate in DeNB) and alternative 4(b) (Proxy S1/X2 over RRC in the C-plane, GTP over PDCP in the U-plane) of Type 1 Relay are described in [2], [3] and [4]. RN requires to download the node configuration information from the OAM system during the attach procedures of the RN. RN also performs the OAM control when RN serves UEs. This contribution discusses how the OAM management is provided among these alternative options during the RN start-up procedure. 
2. Discussion
The RN has to download the subscriber configuration and may be authenticated the eNB part (function of RN) from the OAM system after RN attaches to the DeNB as a legacy UE. The RN creates a radio bearer (DRB) to provide the basic IP connection over the radio interface (Un). The alternative 1, 2 and 3 utilize its DRB for both to deliver the c-plane message of UEs and to download the subscriber configuration from the OAM system. The alternative 4(b) also utilizes the DRB exclusively to download the subscriber configuration from the OAM system without being used to transport the c-plane message of UEs. 
OAM of alternative  1
T he two-hop RN starting up procedure of the alternative 1 is depicted in the Figure 2.1-1. 
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Fig. 2.1-1 RN starting up procedure of the alternative 1 (Full L3 relay)
The alternative 1 creates a DRB over the Un interface during the RN setup procedure. The DRB provides IP connection over the Un interface. The alternative 1 creates both the RN radio bearer and the RN GTP tunnel for its IP connectivity. The IP traffic of OAM configuration information is transferred through the S-GW/P-GW of RN first and redirected to the OAM system depicted in the Figure 2.1-2. 
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Fig. 2.1-2 Packet forwarding at OAM configuration download of the alternative 1 (Full L3 relay)
There are one DRB for C-plane message of UEs and OAM control of RN. Thus there are 7 DRBs left for U-plane data flow of UE.  
OAM of alternative  2
The two-hop RN starting up procedure of the alternative 2 is depicted in the Figure 2.2-1. 
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Fig. 2.2-1 RN starting up procedure of the alternative 2 (Proxy S1/X2 over SCTP/IP)
The alternative 2 creates a DRB over the Un interface during the RN setup procedure. The DRB provides IP connection over the Un interface. The IP traffic of OAM configuration information is transferred directly to the OAM system depicted in the Figure 2.2-2. 

[image: image4.emf]DeNB RN

HSS

OAM

RN radio bearer


Fig. 2.2-2 Packet forwarding at OAM configuration download of the alternative 2 (Proxy S1/X2 over SCTP/IP)
There are one DRB for C-plane message of UEs and OAM control of RN. Thus there are 7 DRBs left for U-plane data flow of UE.  
OAM of alternative 3
T he two-hop RN starting up procedure of the alternative 3 is depicted in the Figure 2.3-1.  
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Fig. 2.3-1 RN starting up procedure of the alternative 3 (RN bearers terminate in DeNB)
The alternative 3 creates a DRB over the Un interface during the RN setup procedure. The DRB provides IP connection over the Un interface. The IP traffic of OAM configuration information is transferred directly to the OAM system depicted in the Figure 2.3-2. 
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Fig. 2.3-2 Packet forwarding at OAM configuration download of the alternative 3 (RN bearers terminate in DeNB)
There are one DRB for C-plane message of UEs and OAM control of RN. Thus there are 7 DRBs left for U-plane data flow of UE.
OAM of alternative 4(b)
The alternative 4(b) creates a SRB over the Un interface during the RN setup procedure. The SRB is used only for C-plane transport. Hence, the alternative 4(b) also needs to create a dedicated DRB which provides IP connection over the Un interface during the RN setup procedure. There are one DRB for OAM control of RN. Thus there are 7 DRBs left for U-plane data flow of UE.  
The two-hop RN starting up procedure of the alternative 4(b) with separated S-GW/P-GW (function of RN) is depicted in the Figure 2.4-1. 
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Fig. 2.4-1 RN starting up procedure of the alternative 4(b) (Proxy S1/X2 over RRC, separated S-GW/P-GW of RN)
The alternative 4(b) with separated S-GW/P-GW (function of RN) functionality creates both the RN radio bearer and the GTP tunnel for its IP connectivity. The IP traffic of OAM configuration information is transferred through the S-GW/P-GW of RN first and redirected to the OAM system depicted in the Figure 2.4-2. .
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Fig. 2.4-2 Packet forwarding at OAM configuration download of the alternative 4(b) (Proxy S1/X2 over RRC, separated S-GW/P-GW of RN)
T he two-hop RN starting up procedure of the alternative 4(b) with LBO-like functionality is depicted in the Figure 2.4-3. 
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Fig. 2.4-3 RN starting up procedure of the alternative 4(b) (Proxy S1/X2 over RRC with LBO)
The IP traffic of OAM configuration information is transferred directly to the OAM system depicted in the Figure 2.4-4.
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Fig. 2.4-4 Packet forwarding at OAM configuration download of the alternative 4(b) (Proxy S1/X2 over RRC with LBO)
3. Conclusion

We have analysed the radio bearer utilization in case of the four architecture options for downloading configuration from the OAM system. We can conclude the following

1. LBO-like functionality or embedded S-GW/P-GW (function of RN) improves the efficiency in case of packet forwarding at downloading configuration from OAM system for alternative 2, 3 and 4(b).
2. All architecture options require at least one data radio bearer for RN to perform OAM management. There are seven data radio bearers left for delivering the UE data flow over the Un interface, which may not be enough for one-to-one mapping of nine classes of QCI levels and 3 RLC modes
Proposal: Adopt OAM operations and RBs management in the internal TR for type-1 relay architectures.
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