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4.7.6
Signaling procedures

4.7.6.1
RN attach procedure

Figure 4.7.6.1-1 shows a simplified version of the attach procedure for the RN. The procedure is the same as the normal UE attach procedure [17] with the exception that the S-GW/P-GW functionality (step 3) is performed by the DeNB and that during the RRC Connection Setup the relay signals a RN Indicator to the DeNB. Based on that, the DeNB selects an MME supporting relay functionality, as the MME advertised its support of relay functionality to the DeNB during S1 Setup. During the attach procedure, the EPC will authenticate the RN as an RN and will inform the DeNB about this. The RN is preconfigured with information about which cells (DeNBs) it is allowed to access.


[image: image1.emf]RN DeNB MME HSS

1. RRC connection setup

2a. NAS Attach, Authentication, Security, ... 2b. Authentication, Security, ...

3. GTP-C Create Session

4b. S1 Context Setup 

(NAS Attach Accept)

4a. RRC connection re-config.


Figure 4.7.6.1-1: RN attach procedure

Editor’s note:
This signalling flow can be removed if captured in [17].

4.7.6.2

E-RAB activation/modification

Figure 4.7.6.2-1 shows a simplified version of the DeNB-initiated bearer activation/modification procedure. This procedure can be used by the DeNB to change the EPS bearer allocation for the RN. The procedure is the same as the normal network-initiated bearer activation/modification procedure [17] with the exception that the S-GW/P‑GW functionality (steps 1 and 6) is performed by the DeNB. 
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Figure 4.7.6.2-1: DeNB-initiated bearer activation/modification procedure

Editor’s note:
This signalling flow can be removed if captured in [17].

4.7.6.3
RN startup procedure

Figure 4.7.6.3-1 shows a simplified version of the startup procedure for the RN. The procedure is based on the normal UE attach procedure [17] and it consists of the following two phases:
I.
Phase I: Attach for RN preconfiguration.
The relay node attaches to the E-UTRAN/EPC as UE at power-up and retrieves initial configuration parameters, e.g. list of DeNB cells, from RN OAM. After this operation is complete, the relay node detaches from the network as a UE and triggers Phase II.
II.
Phase II: Attach for RN operation.
The relay node connects to a DeNB selected from the list acquired during Phase I to start relay operations. For this purpose, the normal RN attach procedure described in section 4.7.6.1 is applied. The MME indicates to the DeNB that the RN is authorized to attach as a relay. After the DeNB initiates setup of bearer for S1/X2, the RN initiates the setup of S1 and X2 associations with the DeNB (see section 4.7.4).

Editor’s Note 1:
It is FFS how the MME selects the DeNB as the S/P-GW of the relay during attach for RN operation.
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Figure 4.7.6.3-1: RN Startup procedure

4.7.6.4

RN detach procedure

Figure 4.7.6.4-1 shows a simplified version of the detach procedure for the RN operation in case no UE is connected to the RN cells. 

1.
The detach procedure is the same as the normal UE detach procedure [17]. 

2.
The DeNB may perform the X2 eNB Configuration Update procedure to update the cell information. 

NOTE:
It is FFS whether the DeNB performs the S1 eNB Configuration Update procedure (step 3).
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Figure 4.7.6.4-1: RN detach procedure
4.7.6.X

RN ANR procedure
This section describes aspects of ANR operation involving a RN, the associated procedures and the management of the RN NRT.
The RN needs not be informed of all DeNB’s neighbours but Denb will only provide information to its RN as far as this RN needs i.e. only the information concerning the RN’s neighbours. Moreover, the RN needs not be provided with the GuGroupIDs of these RN’neighbour but DeNB makes the pool checks on behalf of the RN and provides the resulting “Handover Type (HO Type)” to the RN. 
The RN stores this HO Type in its NRT as a new parameter concerning the Neighbour Relation between the RN and the RN’s Neighbour. This HO Type can take two values: X2 HO or S1 HO indicating if the RN shall subsequently trigger X2 or S1 handover towards this neighbour. The HO Type therefore indicates the type of handover that the RN shall apply towards a neighbour eNB for any UE that it serves. This is consequently no need to calculate an HO Type for each UE that the RN serves leading to minimal signalling.   
The DeNB determines this HO Type by comparing the pools supported by the target eNB and the pools it supports. If the pools supported by the target eNB equal or include the pools supported by the DeNB the HO Type will be set to X2 HO, otherwise it wil be set to S1 HO.

The DeNB also provides the RN with the final value of the “No X2” attribute that the RN shall store for the Neighbour Relation towards an RN’s neighbour after the RN has sent to its DeNB any pre-configured “no X2” value. 
The following call flow illustrates as an example the procedures involved when the RN discovers a new neighbour eNB and the attributes exchanged. In this example the RN’s neighbour is an eNB called target eNB (TeNB) for which the DeNB had not yet setup an X2.
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Figure 4.7.6.X-1: Example of ANR for RN (RN’s neighbour unkown to DeNB)
The following call flow illustrates the case where the TeNB already has an X2 association set up with the DeNB at the time the RN discovers it (most frequent case):
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Figure 4.7.6.X-2: Example of ANR for RN (RN’s neighbour kown to DeNB)
This above example illustrates the fact that most of the time, the signalling is minimal to indicate the type of handover to apply.
The following call flow illustrates the case where the DeNB is not allowed to setup an X2 with the TeNB by its “no X2” flag:
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Figure 4.7.6.X-3: Example of ANR for RN (DeNB not allowed to setup X2 with RN’s neighbour)
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