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1   Introduction
In the RAN2#66 meeting the architecture that terminating the S1 interface at the Donor-eNB (DeNB) was identified as one of the four relay architecture candidates, and in the RAN2#66bis meeting, email discussions [66b#15] was assigned to further investigate and come to one clear definition of alt4. 

The updated Alt4 architecture (including control plane and user plane protocol stacks) is shown in figure 1 and figure 2. In alt4, DeNB acts as the termination for S1 connections towards EPC, and Relay-Node (RN) can be simply seen as a cell managed by the DeNB from EPC point of view.
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Figure 1: C-plane architecture alternative 4
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Figure 2: U-plane architecture alternative 4

In this contribution we address the details of packet routing, packet handling at handover and S1/X2 control plane handling in case of the architecture alt4. 

2   Packet routing
The packet routing is shown in figure 3. Each UE EPS/S1 bearer is 1-to-1 mapped to a separate Un RB for relay transmission, so it is proposed that also over Un the UE bearers would be carried over an individual RB. A Un RB is used for UE data transport over Un and is just a Radio Bearer in support of a UE EPS bearer (similar to the Uu RB). 
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Figure 3: Packet routing
· The downlink UE packet is mapped to the corresponding UE EPS bearer at the UE PGW and the packet is sent in that bearer to the DeNB.

· The donor eNB classifies the incoming packets into UE Un RB based on the QCI of the UE bearer, which is performed by filtering on GTP TEID, and the packet is sent in that bearer to the RN.

· The RN maps the received packet based on the specific UE indication, e.g. UE ID in logic channel ID, to the corresponding UE Uu RB.

In the uplink, UE ID stored in the RN determine UE Uu bearer to UE Un bearer mapping. 
3   Packet handling at handover

The packet forwarding during the procedure of RN outbound handover, where a UE under an RN makes a handover to an eNB which is different from the DeNB is shown in the figure 4. We note that similar procedure would apply in case of RN inband handover that the UE makes handover from DeNB to another RN (connecting via a different DeNB).
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Figure 4: Packet forwarding
Two options would be possible for packet handling at handover: 
· In case of option a, DeNB could be aware of HO preparation and start buffering data at Handover preparation, then during HO execution RN sends the forwarded packets to DeNB over Un interface, where the forwarded packets are sent on per UE Un bearer. 
· In case of option b, because the DeNB can identify the UE bearers, so that further optimization possibilities can be achieved. DeNB shall keep copies of data transferred to RN until UE Ack, therefore during HO there can be no back and forth forwarding over the Un interface.
4   S1/X2 control plane handling

There is only one non UE-associated S1 signaling connection between the RN and the DeNB and between the DeNB and the MME (serving the UE), as shown in Figure 3.There is also a non UE-associated S1 signaling connection between the DeNB and the MME for RN as a UE.
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Figure 5: Non UE-associated S1 signaling connections
The UE-associated S1 signaling connection is from RN to UE’s MME. DeNB is aware of the UE-associated S1 signaling connection and is able to process the S1AP messages (indicated by the circle in the figure), as shown in Figure 6. There is also a UE-associated S1 signaling connection between the DeNB and the MME for RN as a UE.
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Figure 6: UE-associated S1 signaling connections
5   Conclusion

In this contribution, we share our views on the details of packet delivery and signalling during regular operation and at handovers in case of the architecture alt4. 
6   Reference
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