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1. Introduction

During RAN WG3#68 meeting, the issue with NNSF was discussed based on R3-101411[1]. One of the main points of discussion was about the information which is needed to be known by the DeNB in order to select MME during the initial attachment of RN-UE to the network and what kind of information should be sent between DeNB and RN-UE to support it.
2.  Points for Consideration
The agreement of RAN2#69 is that MME will be able to inform DeNB that the UE attaching is in reality a RN. "The CN will be able to verify that the RN is really an RN and will inform the DeNB about this e.g. with the SPID ".  To be able to do so, the MME will need to be upgraded (e.g. new HSS profiles related to the RNs will need to be supported by MME). As a consequence not all deployed MMEs within a network will be able to support Relay Nodes at the same time or from day one. Even if the MME upgrade can be avoided it might be an operator strategy to use only a particular MME for all RNs and therefore the DeNB needs to have a possibility to select a “correct” MME during the very first attachment of RN-UE.
Point 1: The DeNB needs to have a possibility to choose RN supporting MME during the very first attachment of RN-UE.

From an operator point of view, it is important to avoid as much as possible the need to configure any Network Node information in the RNs for nodes such as MME and DeNB since Relay Nodes might be re-located within the operator network. 
Point 2: The amount of RN configuration with Network Node information should be kept as minimum as possible.
3. Possible Solutions 
Solution 1: During the Initial Attach of RN UE, the RN might be hardcoded (Hardcoded means in this case, available on RN before RN-UE is going to perform the very first attachment to the NW) with GUMMEI which will be sent in RRC Connection Setup complete message towards DeNB. The DeNB selects an MME based on the received GUMMEI. The DeNB would forward this Initial UE message towards the appropriate ‘RN supporting’ MME. 
Pros: No big Impact on DeNB although the DeNB will need to be able to compare the GUMMEI received from the RN with the GUMMEIs already available in the DeNB. 
Cons 1: Not possible to ensure that RN-UE attaches to the “correct” MME during initial attach if GUMMEIs are not hardcoded into RN, because the O&M connection to the RN will be established after RN-UE attach procedure is completed. If the RN-UE attached to the “wrong” MME, the RN- O&M will need to trigger RN-UE re-attachment. 
 Cons 2: Impact on RN as GUMMEI needs to be hardcoded

Cons 3: Not possible to move RN from one DeNB to another if GUMMEIs are hardcoded. 
Cons 4: The GUMMEIs in the DeNBs and the Hardcoded GUMMEIs in the RN shall be aligned to avoid the RN indicating a GUMMEI which is not in the DeNB’s MME pool.
Cons 5: when the MME suggested by RN is unavailable, it is not possible for DeNB to select an other “correct” MME. 

Cons 6: Load-balancing between MMEs. Current load balancing between MMEs is based on the weight factor. But this cannot be used for Solution 1. The load balancing in Solution 1 has to rely on equally assigning the MME(s) to RNs during O&M configuration, which would result in more O&M effort.
Cons 7: When an MME is added or removed, O&M procedure is needed to update the GUMMEI stored in the RN which would result in more O&M effort (e.g. additional interfaces between CN configuration tool and RN-O&M System)

Solution 2:The RN-UE provides Random Number as usual during very first Initial UE attachment. In addition the RN-UE includes an indication that it is a RN. Based on this indication and MME’s capability, the DeNB would choose the MME which supports RN and route Initial UE message towards this MME.
Pros 1: No need to hardcode or configure GUMMEI by the RN.

Pros 2: Flexibility in moving the RNs from one DeNB to another if needed.
Pros 3: No alignment of the GUMMEIs between RN and DeNBs is needed.

Pros 4: Enables the CN to verify the UE capabilities (for Relay) against the UE subscription 
Pros 5: easy to add/remove MME without O&M effort to configure RN.

Pros 6: reuse existing load balancing between MMEs

Cons: RN-UE will need to provide information (RN-Bit) together with the Random Id within RRC to inform the DeNB that this is a RN. 
3. Conclusions
Based on the discussion above the co-signing companies would like to propose specifying Solution 2.

As the main changes are considered to be within RRC specification, it is proposed to write an LS to RAN WG2 to specify an indication in RRC that device accessing the DeNB is a RN. It is also proposed to highlight to RAN2 the possibility to use the IE for indicating that device is a RN for other types of devices e.g. M2M devices at Initial Attach.  Hence, the specification of the indication that the device is a RN could be more generic. 
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