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1. Introduction
During last RAN3 meetings, various candidate architectures for mobile relay were present. A proposal to reuse Alt. 2 RN architecture, with dual mobile relays was proposed in [1], and the associated mobility procedures were further elaborated in [2]. This contribution outlines a text proposal on how Alt2 relay works with dual mobile relay architecture, and proposes to capture it into the mobile relay TR36.836, as a basis for future discussion.
2. Text proposal on Alt. 2 dual mobile relay architecture
--------------------------------------------------Text proposals------------------------------------------------------------
2.1.1 eAlt.2-1: Alt.2 with dual mobile relays for HO
2.1.1.1 Overview
One Rel-10 Relay cannot support mobility, but in case there are two Rel-10 Relay entities in a mobile relay device, as shown in Figure 2.3.1.1-1. Each relay node entity comprises a logical UE, and a logical cell. From the networks perspective, each logical RN cell is identified by a seperate ECGI. Whereas from the perpective of UEs served by the mobile relay node, there is a single RN_Cell identified by a single PCI. The two RNentities act as two relays that attach to two nighboring DeNBs, and can provide the similar function as RN handover.

Alt 2 relay node with dual mobile relays supports HO as follows:

-
When RN_UE1 connects to DeNB Cell1, all the UEs in the train are served by logical RN Cell1. 
-
When the train moves into the coverage of DeNB2 Cell2, RN_UE2 attaches to DeNB2 Cell2, and activates logical RN_Cell2. 
-
The bearers for all UEs under logical RN_Cell1 are transferred to logical RN_Cell2, using a modified S1 or X2 HO procedure.

-
After all the UE bearers  are transferred to logical RN_Cell2,logical RN_UE1 detaches from DeNB1 Cell1, and releases S1/X2 connections. 
-
If the train keeps moving and reaches DeNB3 Cell3 coverage, RN_UE1 attaches to DeNB3 Cell3and the process repeats
Alt 2 relay node with dual mobile relays is shown in Figure 2.3.1.1-1 below with the following properties:

· There are two logical RN UEs that work alternatively to support the high speed train scenario.
· There is one RN cell with a single PCI from the perspective the of the UEs served by the RN.
· From the perspective of the network, there are two RN cells, each identified by a different ECGI.
· Rel-10 RN Startup procedure can be reused

· The bearer mapping solution of Rel-10 Relay can be reused

· As an optimization, Group Mobility to reduce the latency and signaling load, detailed solution is FFS
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Figure 2.3.1.1-1. Alt.2 with dual mobile relays for HO
Further optimization to speed up the RN start up procedure may be needed, e.g.

· OAM informs RN ECGI under each DeNB cell to the RN in Phase I

· DeNB maintains the S1/X2 configuration to MMEs/neighbor eNBs for the RN 

2.1.1.2 Mobility procedure

The handoff of RN traffic from DeNB1 to DeNB2 involves three steps:

1. Attach RN_UE2, and setup corresponding bearers to the SGW/PGW function in DeNB2. Configure the ECGI for RN_Cell2 to correspond to DeNB2, and establish S1 and possibly X2 interfaces for the RN_Cell2.

2. Transfer bearer path and context of UEs served by the Mobile Relay, from DeNB1/RN_UE1 to DeNB2/RN_UE2. This may correspond to a HO of UE from RN_Cell1 to RN_Cell2, or may only involve a path switch.

3. Detach of RN_UE1 from the SGW/PGW function in DeNB21, and release its bearers. Release S1/X2 interfaces for RN_Cell1. 

Step1: Attach to DeNB2
The attach procedure for a Rel. 10 RN is reused. It is assumed that phase I has already been completed, and so only phase II of the attach is repeated for each new DeNB [3]. In the Rel. 10 RN attach, the DeNB provides the IP address of its embedded S-GW/P-GW function to the RN’s MME, this procedure can only proceed once RN_UE2 can establish a RRC connection with DeNB2. Therefore, in this approach, the attach is triggered once the Mobile Relay enters into suitable radio coverage of DeNB2. 
Note that during the attach procedure, the connection of RN_UE1 to DeNB1 is maintained. Thus RN_UE2 attach, plus the transfer of UE traffic from RN-UE1 to RN_UE2 should occur while the Mobile Relay is within the region of coverage overlap between the two donor eNBs. Figure  2.1.1.2-1 below illustrates the message flow for this method. 
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Figure 2.1.1.2-1.: Message flow, direct attach of RN_UE2 to DeNB2 
Step 2: Transfer of UE bearers 
During the RN configuration, RN_Cell2 is assigned a different ECGI that RN_Cell1. Thus from the network’s perspective, RN_Cell1 and RN_Cell2 are different cells. However, from the UE’s perspective, there is single RN cell identified by its PCI. the UE’s bearers are transferred from RN_Cell1 to RN_Cell2 only from the perspective of the CN by using a path switch mechanism. This process is transparent to the UE, and no HO is experienced by the UE itself.
Figure 2.1.1.2-2.:  illustrates the message flow, reusing the X2 HO message flow. Note that as both RN cells are in the same device, data packets delivered to RN_UE1 over the Un interface, but not yet delivered to the UE over the Uu interface can be logically transferred to RN_Cell2. Likewise the SN status is logically transferred from RN_Cell1 to RN_Cell2.

However, there is still a need to transfer the UEs context to DeNB2. Therefore, we assume the HO request/HO response is still exchanged, in order to transfer the UE context. It is FFS if a more optimized solution can be used to transfer the UE context.
As the connection from DeNB1 to the RN_UE1 is maintained, undelivered packets at DeNB1 can still be delivered to the RN via RN_UE1. It is FFS to decide if the delivery of these packets can be optimized via an X2 connection from RN_Cell2 to DeNB1 (proxied by DeNB2). It is also FFS to determine if UE measurements are useful to aid in these handoffs.
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Figure 2.1.1.2-2.: Message flow, UE connection with UE Transparent RN HO

Step 3: Detach of RN_UE1 from DeNB1
After all UE traffic flows have been transferred from RN_UE1 to RN_UE2, RN_UE1 can be detached from DeNB1. This follows the RN detach procedure for Rel. 10 UEs as defined in TS 36.300 [3]. This procedure is illustrated in Figure 2.1.1.2-3 for completeness.
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Figure 2.1.1.2-3: Detach of RN_UE1 from DeNB1
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