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1
Introduction and Background
In last RAN2#65bis, the Type1 Relay functionality was discussed in [1][2]. Some basic agreements have been reached. In this contribution, we further discuss two options for the S1 termination for this Type1 Relay configured NW . 
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Discussion

In last RAN2#65bis meeting, the functionalities of Type1 Relay was discussed and RAN2 agreed that, 
1) On Uu interface, all AS control plane protocols are terminated in the Relay-Node

2) On Uu interface, all AS user plane protocols are terminated in the Relay-Node

* 1) and 2) are conditional on that SA3 can agree to this.
In this contriution the terminology of the interfaces as the following are used: S1 interface, Uu interface and Un interface. The Un interface is the interface of the backhaul link between the donor eNB and the Relay Node.

If SA3 can agree that Relay node can terminate security function, it is assumed that the Relay node will have the  PDCP layer and higher layer.
In the following, we first discuss a Un specific control function and the two options for S1 termination.
2.1
Un specific control function

The Un specific control function which we are mentioning here are those control functions between the Relay node and the donor eNB, for example, the following functions are assumed: 


- Relay node cell information (e.g. PCI, system information etc.) which should be transferred by the donor eNB 


- Relay node connection setup/release/modification


- Relay node authentification


- Dynamic/Semi-static resource allocation for Un interface (e.g. RB size, transmission timing etc for the Un interface)

-etc.

These functions would be needed for the reason e.g. autonomous configuration, dynamic resource management, security handling etc. 

2.2
S1 termination options

Option1: S1 termination in the donor eNB
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Fig1: Example of C-Plane w/o Un specific control              Fig2: Example of U-Plane 
In this option 1, both S1 C-plane and S1 U-Plane are terminated in the donor eNB. Fig1 and Fig2 show the examples of protocol stack. For the purpose of the simplication, these protocol stacks do not have the Un specific control function. 
Since the Fig 1 and Fig 2 do not have the Un specific control function, it is assume that the configuration (e.g. RB size, transmission timing etc for the Un interface) of the Relay node is predefined.

If both the Relay node and the donor eNB support such the Un specific control function, then a Link Management protocol function would be needed for the C-Plane protocol of both the Relay and the donor eNB.
Fig3 shows examples of protocol stack with the Link Management protocol function.
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Fig3: Example of C-Plane w/ Un specific control

The reusing of the current RRC function for the realization of the Link Management protocol function is a possibility. If this is the case, this option 1 based Relay could be recognized as a kind of UEs by the donor eNB.

Option2: S1 termination in Relay node
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Fig4: Example of C-Plane w/o Un specific control                 Fig5: Example of U-Plane 
In this option 2, both S1 C-plane and U-Plane are terminated in Relay node. Fig4 and Fig5 show examples of protocol stack. In this option 2, the IP packets (GTP/UDP/IP) are only forwarded by the donor eNB to the Ralay node without looking in the detail of the tunnelling protocol (i.e. GTP).

Similarly, for the purpose of the simplication, these protocol stacks do not have the Un specific control function. In this figures 4 and 5 case, it is assumed that the configuration (e.g. RB size, transmission timing, etc for the Un) of the Relay node is predefined.
If both the Relay node and the donor eNB have to support the Un specific control function same as option 1, then a Link Management protocol function would be needed for the C-Plane protocol of both the Relay and the donor eNB  similarly. In this option 2 case, the Relay node would need to have another C-Plane protocol stack for this Link Management protocol function in addition to S1 C-Plane protocol stack. 
Fig6 shows examples of protocol stack of having the Link Management protocol function..
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Fig6: Example of C-Plane w/ Un specific control

· Analysis of Pros and Cons
We analyzed pros and cons for the both options.
Option1: S1 termination in the donor eNB

<Pros>

· Complexity of the Relay node would be smaller than the other option (S1 termination in Relay Node) since no need to support another C-plane protocol for the Link Management protocol function.
· If the Link Management protocol function for Un interface is based on the current RRC function, modification of the exsiting eNB would be smaller than the other option (S1 termination in Relay node) since current Uu handling procedure could be reused.
<Cons>

· Largger processing in the donor eNB would be needed compare with the option 2 because the donor eNB has to interpret the S1 protocol and then distribute to the appropriate Relay Node.
Option2: S1 termination in Relay node
<Pros>

· Small processing in the donor eNB since the donor eNB only forward IP packet data to the Relay Node based on IP header.
<Cons> 
· Complexity of the Relay node would be largger than the other option (S1 termination in eNB) since the Relay Node has to have another C-Plane protocol stack for the Link Management protocol function.
· Modification of the exsiting eNB would be largger than the other option (S1 termination in eNB) since Un interfance has to be defined in addition to current Uu interface.
As the result of the comparison, the Option1 (S1 termination in eNB) would be better than the Option2 (S1 termination in Relay) for the reason of small modification impact on the existing eNB. 
Proposal1: S1 C-Plane and U-Plane are terminated in the donor eNB similar to the current Rel8 scheme
In addition, to support Link management function for the Un specific control function would have more benefits than predefined configuration from efficient radio resource allocation point of view.
Proposal2: Link management function is supported for the Un specific control function
3
Proposal

We propose that; 
Proposal1: S1 C-Plane and U-Plane are terminated in the donor eNB similar to the current Rel8 scheme
Proposal2: Link management function is supported for the Un specific control function
The detail of fanctionalities in the donor eNB and the Relay is for further discussion.
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