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1
Introduction

In previous RAN3 meeting, the issue on RN phase differentiation at the MME was identified and discussed, but with no conclusions. There was an agreement that the MME needs to have some indication to differentiate between phase I and phase II [1]. However, it is still an open issue on the potential method used for the differentiation.  
Agreement: It is understood that MME needs to differentiate between step1 and step2.

Open Issue: what method to use to differentiate?
In this document, we investigate the potential solutions to the open issue and show our preference on the potential solutions after analysis.
2
Discussion
As agreed in previous RAN3 meeting, two phases attach procedure is use for relay node [2]. During phase I, the relay node attaches to the E-UTRAN/EPC as UE at power-up and retrieves initial configuration parameters. The existing P-GW selection method specified for Rel.8/9 UE is used for RN without any special handling. During Phase II, the relay node attaches to networks as a RN (i.e. a special UE), and the validity of the RN identity needs to be verified by the network, and the specific P-GW/S-GW (i.e. the P-GW/S-GW collocated with the DeNB selected by the RN) is selected for the RN. Considering the difference between Phase I and Phase II, it is necessary to find a method that allows the MME to differentiate between Phase I and phase II attach.      
3  RN attach phase differentiation
Given that the two phases attach is only applicable for RN, several different methods can be considered by the RN and/or DeNB to inform the MME that the attaching UE is a RN instead of normal UE during phase II.
3.1 Option1: APN based method
As mentioned above, the two phases attach method is used for RN. During the phase II, the specific P-GW/S-GW collocated with DeNB needs to be selected, and one or more PDN connections through the P-GW is setup for RN OAM, and S1AP/X2AP traffic. The specific PDN connection(s) is usually established during the RN attach process, and the specific APN is required to setup the specific PDN connection(s) for RN specific traffic. Therefore, it is natural for the RN to indicate its identity to the MME using a RN specific APN during phase II, the RN specific APN used in the second II should be different with that used in phase I so that the MME can differentiate between phase I and phase II.             
3.2 Option2: USIM based method

As discussed in SA3 on RN security related issues [3], it is possible to have two USIM on one UICC (but only one USIM can be active at a time according to the current 3GPP specifications). Therefore, a potential solution is to equip a RN with two different USIM, which can be used for the differentiation. For convenience it is noted as USIM-INI, and USIM-RN. During phase I attach, the RN uses USIM-INI to inform the MME that it is attaching as a normal UE. Then the RN is authenticated based on USIM-INI related subscription. During Phase II attach, the RN uses USIM-RN to inform the MME that it is attaching as a RN. Then the MME can authenticate or verify the RN identity based on USIM-RN related subscription info. Therefore, the MME can differentiate between phase I and II on the basis of the specific USIM used by the RN, and verify the RN accordingly. In this way, it is no necessary for DeNB to indicate RN identity in AS level, and the RN can be verified in the similar way of Rel.8/9 UE authentication process.
3.2 Option3: Implicit indication on S1 interface
In the previous meeting, different P-GW selection methods for the RN during phase II attach have been discussed, and the approach 2 was selected as the method for P-GW selection of the RN. According to the approach 2, the DeNB of the RN includes its IP address in the S1 message to MME for the specific P-GW selection. Currently, the LIPA like P-GW selection method is only used for normal UE in Femto scenario. For the UE served by relay nodes or eNB/DeNB, LIPA is not applied. Therefore, the explicit IP address included in the S1 message from the DeNB to the MME can be reused as an implicit indication that it is a RN and therefore it is phase II. Therefore, the MME can identify the phase II based on the explicitly indicated IP address. 
3.3 Option4: Explicit indication by S1 interface
Besides the implicit indication method mentioned above, another alternative method consists of indicating the RN identity to the MME explicitly by a new IE or reuse an existing IE with certain extension. As mentioned in last RAN3 meeting, a potential method is reuse to RRC establishment cause IE of the INITIAL UE MESSAGE from DeNB to MME. A new cause value is defined for the IE to inform the RN identity to MME. During the phase II attach, the DeNB knows the RN identity based on “I am RN” info included in the RRCConfigurationSetupComplete message from the RN. Then, the DeNB informs RN identity to MME using the new defined cause value.
3.4 Comparison 
The identified potential options are compared in the following table.

	
	    Option1
	Option2
	     Option3
	    Option4

	Advantages
	1. No additional specification work is needed 

2. No impact to DeNB


	1. No additional specification work is needed 

2. No impact to DeNB

3. In line with existing UE authentication mechanism
	1. No new additional specification work is needed

2. No impact to DeNB
	1. More clean solution

	Disadvantages
	1. a RN specific APN is required 
	1. a RN is required to have two different USIM.
	1. Cannot be used in case the LIPA is introduced in relay system in future.  
	1. Additional specification work is required

2. Impact both DeNB and MME


Considering the advantages and disadvantages of above options, it can be found that option2 is the simplest one for Rel10. Note that option 3 can be applied in particular if in SA3 a RN security solution based on USIM is agreed. 
Proposal 1: The IP address of the P-GW can be used as implicit indication to the MME to differentiate Phase I and Phase II in Rel10. 
Proposal 2: RAN3 to consider USIM based eventually as alternative method to the use of IP address of the P-GW.
4 Conclusions
Proposal 1: The IP address of the P-GW can be used as implicit indication to the MME to differentiate Phase I and Phase II in Rel10. 
Proposal 2: RAN3 to consider USIM based eventually as alternative method to the use of IP address of the P-GW.
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