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Discussion and Decision

1
Introduction
Four relay architecture alternatives have been heavily discussed and at RAN2 #66bis meeting, some companies wanted to narrow down the relay architecture choice. Also it seems that RAN3 has a working assumption in favour of Alternative 1. In this contribution, we raise an important point which should be considered before making any decision on relay architecture alternative.
2
Discussion
To support relay funtionalities in the LTE-A, four architecture alternatives have been proposed and they were documented in RAN2 internal TR, xxxx. Those four alternatives are as below.
Alternative 1:  Full-L3 relay, transparent for DeNB
Alternative 2:  Proxy S1/X2 (RN looks like cell under DeNB to MME)
Alternative 3:  RN bearers terminate in DeNB

Alternative 4:  S1 termination in DeNB
To clarify the details of each architecture, multiple email discussions have been conducted and the results and the preliminary analysis are also documented in TR, xxxx.
In this analysis, impact to MME and S/P-GW had been marked as “none” for all four architecture. However, considering the details discussed at the RAN2 #66bis meeting, it is not very clear whether there will not really be any impact to core network.
In [2], the packet routing for Alt1 and Alt3 had been explained very well and the following figure illustrates it very well.
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Figure 1: Packet routing in “Full L3 relay” (Alt1) and 
“RN bearers terminated in DeNB” (Alt3) architecture alternatives

Also [1] explains the role of each network node as followings.
· A packet destined to the UE is classified into UE EPS bearer at the PGW serving the UE according to the corresponding packet filtering rules and encapsulated into the respective GTP tunnel (spanned between SGW /PGW of the UE and the RN).

· The PGW, which serves the UE, also needs to decide on the UE bearer to RN bearer mapping. We assume that the RN bearer type is indicated as a Diffserv codepoint in the DS field of the IP header of the GTP IP packet sent by the PGW.

· The PGW of the RN receives the GTP tunneled packet addressed to the DeNB and classifies the packet into RN bearer according to packet filtering rules (based on the DS field of the packet) and encapsulates the packet into a second GTP tunnel, corresponding to the RN bearer.

· The donor eNB maps the RN GTP tunnel to corresponding RN radio bearer and sends the packet to the RN over the radio interface.

· The RN maps the received packet to UE radio bearer corresponding to the UE GTP tunnel and sends the packet to the UE.

The red texts above give some doubt whether SGW/PGW (UE) and SGW/PGW (RN) will not have any impact. For instance if SGW/PGW (UE) has to take into account RN bearer type when it marks Diffserv codepoint, SGW/PGW (UE) should be aware of the existence of relay node and this may have impacts to SGW/PGW (UE). Otherwise SGW/PGW (RN) should use the DS code when it maps incoming DL IP packets to GTP tunnel instead of using destination IP address and TEID.  Also it is worth to check if MME has any impact due to the different usage of EPS bearers.

Also figure 2 [1] shows the alt1 architecure very well. 
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 Figure 2: Alt1 Relay Architecure

According to EPS architecture which had been agreed in SA2, when a GW is connected to the other GW, one is supposed to be PGW and the other is supposed be SGW and these are connected via S5 interface. In case SGW and PGW are combined in one node, no interface to other SGW/PGW is required. Thus it would be also worth to check, if the architecture above is compliant to the current EPS architecture or if SA2 needs to define a new architecture to support the relay functionality.
Currently many companies have the assumption that relay architecture should not have any impact to core network node and that’s why only RAN groups have been discussed. (i.e, without SA2 involvement)

As some companies want to narrow down the candidate architecture alternatives as a conclusion of study item phase, it is necessary to understand the exact implication to the existing network nodes before making any decision. As RAN2 is not the correct group to estimate the impacts to SGW/PGW and/or to MME, RAN2 should ask SA2/CT1 to analyze the impact on core network nodes from Alt1/3.
Additionally some relay architecture alternatives require a local break out functionality in the DeNB. As SA2 is currently working a solution for the local break out, we believe it would be useful to ask the current situation in SA2 and let them know RAN2 also discusses this issue for their information.
3
Conclusion and Proposal
It is proposed that RAN2 sends an LS to SA2 and CT1 so that they can analyze the impact on core network nodes from Alt1/3. Draft LS is available in R2-094487.
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