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1 Introduction 

The purpose of this contribution is to discuss interactions betweens DeNB and RN with regards to the setting of X2 connection between DeNB and another eNB upon detection of a cell by RN.
2 Discussion
2.1 Background
This section describes the current way of working of ANR functionality:
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· eNB, based on its own internal algorithm, may instruct a UE or group of UEs to detect neighbouring cells

· after the UE detects a new cell, eNB may ask to the UE to report some additional information for routing purpose e.g. ECGI

· eNB will check with O&M whether the new detected cell may be added to it neighbouring cell list
· eNB check if X2 connection exist with the eNB the new neighbouring cell belongs to. If not, it triggers the S1AP eNB Configuration Transfer procedure to transfer the SON Information Request   in order to get procedure to get the IP address of the target node and thus establish the  SCTP connection

2.2 ANR impacts for Relay
Currently, as a result of ANR functionality, an eNB may trigger a S1AP eNB Configuration Transfer procedure to transfer the SON Information Request   in order to get the needed information to setup the X2 connection towards the eNB whose cell has just been detected. This section considers how the X2 setup connection is impacted in the following two scenarios:

· RN Detects a new neighbouring cell

· RN is detected as a new potential cell from a neighbouring eNB
2.2.1 RN Detect a new neighbouring cell

Currently whenever a node detects a new cell, it checks whether an X2 interface exists and if not it will get the needed information in order to be able to setup the SCTP and thus the X2 interface.

However, for the case of RN, RN is not supposed to have an X2 interface with eNB other than DeNB and thus it may not need the SON information Response given by the target eNB in the S1AP MME Configuration Transfer procedure. 

Instead, DeNB should trigger the  S1AP eNB Configuration Transfer procedure to transfer  the SON Information Request as a consequence of the output of ANR functionality in RN e.g. in case the RN decide to add in its neighbouring list a new cell whose eNB does not have an X2 connection with the DeNB.

One possibility is that RN should inform the DeNB about newly detected cells via neighbouring cell list IE in X2AP ENB Configuration Update message. The DeNB will check whether there is any new RN neighbouring cell and whether an X2 connection is needed upon the configuration update message. If so, it will trigger the S1AP eNB Configuration Transfer procedure to transfer the SON Information Request requesting IP address information from the affected eNB.

2.2.2  RN is Detected as a new neighbouring cell from a neighbouring eNB
Whenever a neighbouring eNB (say eNB1) detects a new neighbour cell which belongs to the RN, eNB1 should if possible try to setup an X2 connection with the DeNB serving the detected RN.
The solution will depends on the setting/structure of the eNB id in the RN.

The eNB id of the RN has the same structure of the macro eNB and the RN eNB id will be different from the    DeNB
· eNB1, once detects a RN,  will send S1AP eNB Configuration Transfer procedure to transfer  the SON Information Request to the MME
· MME will route the message in S1AP eNB Configuration Transfer procedure based on the target eNB id (i.e. RN eNB id in this case). However the eNB id of the RN is hidden to the MME. Following solutions may be adopted:

· Routing is based on the TAI as in the HeNB case. This may not be an ideal solution since it requires lots of coordination for TA planning
· S1AP S1 Setup message is extended so that MME may maintain a mapping table which associate a RN to a certain DeNB id. This mapping may then be used for routing purpose of the SON Transfer messages
· DeNB will have to process the S1AP MME Configuration Transfer procedure to but shall not forward the message to the RN. Instead it should reply to eNB1 providing its own IP address

The eNB id of the RN has the same structure of the macro eNB and the RN eNB id will be same as DeNB
· eNB1 will trigger the S1AP eNB Configuration Transfer procedure to transfer  the SON Information Request to the MME

· MME will route the message in S1AP eNB Configuration Transfer procedure based on the target eNB id (i.e. eNB id of the DeNB). 

· DeNB will have to process the S1AP MME Configuration Transfer procedure and shall not forward the message to the RN. Instead it should reply to eNB1 providing its own IP address

2.3 Proposals
Regarding the interactions between RN, DeNB and neighbouring eNB for the setting of X2 interface upon:

· Detection of a new cell  from the RN ANR, and
· Detection of RN

Proposal 1

· When the RN detects a new cell, RN should trigger the DeNB to start the S1AP eNB Configuration Transfer procedure to transfer the SON Information Request (needed to setup the X2 connection). The trigger for the DeNB to start the  S1AP eNB Configuration Transfer procedure should be the reception of eNB configuration update procedure from the RN informing the DeNB about new detected cells
Proposal 2:

· When the RN is detected as a new neighbouring cell, the source eNB if needed should setup an X2 connection with the DeNB serving the RN. In order to that:

· RN should share same eNB id of the DeNB id so that the  S1AP eNB Configuration Transfer procedure may be routed without any impacts to the current specification especially on MME.
· The DeNB should be the node processing the S1AP MME Configuration Transfer procedure even if the Target ID IE in the S1AP eNB Configuration Transfer procedure is set to the eNB id of the RN. This is because the source eNB needs the IP address of the DeNB and not RN one to setup the X2 connection with the DeNB.
3 Conclusion

This paper has highlighted interactions between RN, DeNB and neighbouring eNB for the setting of X2 interface upon:

· Detection of a new cell  from the RN ANR

· Detection of RN
 It is proposed to discuss the paper and agree on the proposals listed in section 2.3. It is also proposed to capture the text in the section 2.3 in the appropriate technical report.
