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1   Introduction
The DeNB and MME selection issues have been discussed heavily in RAN2 and RAN3. In this contribution, the whole procedures of different solutions are analyzed including the pros and cons.
2   Discussion

The focus of relaying in Release 10 is coverage improvement with stationary, single-hop RNs [1]. Considering the network evolution steps, the legacy eNB and MME couldn’t support the RN at the initial stage. It’s necessary to consider the legacy aspect into the selection of the proper DeNB and MME for the RN.

Note:  Some configuration parameters for the RN i.e. PCI and ECGI are considered coming from the OAM Server of RN. There is no RAN3 decision on this aspect yet. This is not shown in the following solutions.
2.1   Solution #1: Network based mode
The main steps of this solution can be found in [2]. The preferred DeNB and MME information are configured from OAM server to RN before RN attaches to the preferred DeNB.
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Figure 1: DeNB and MME selection procedure – solution #1
Step 1: 
The RN attaches to an eNB as a UE. The RN contacts OAM. RN downloads the preferred DeNB and MME configuration with the usual configuration from OAM server. The detailed download procedure can be referred to in Phase I: Attach for RN pre-configuration of [3].
Step 2: 
RN select the configured DeNB to attach;

Step 3: 
During the RN Connection Setup procedure, the RN provides the preferred MME in the RegisteredMME IE of RRCConnectionSetupComplete message;
Step 4:
DeNB select the MME based on the RN suggestion;
Step 5~8:
S1 connection setup and RRC connection reconfiguration procedure.
Step 9:
Un/S1/X2 interface establishment/setup, RN is operational
Pros:

· No RRC signalling impacts according to RAN2 decision[2]
· RN could connect to its OAM server via any legacy eNB as UE.

· Facilitation of inter-vendor interoperability[2]
· The operator can control which DeNB the RN should attach.

Cons:


· O&M effort to configure RN with the DeNB and MME information.

· When the MME suggested by RN is unavailable, extra signaling is required to select a compliant MME [2].
2.2   Solution #2 Broadcast based mode
The main idea of this solution can be found in [4]. In this method, DeNB and MME configuration is not needed in RN. RN could listen to the broadcast information to find the RN-supported cell(s) and select the preferred DeNB by itself. DeNB could select the MME based on RN role indication and MME capability.
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Figure 2: DeNB and MME selection procedure – solution #2
Step 1: 
MME notifies its RN-supported capability to the DeNB during S1 procedure, e.g. S1 setup;

Step 2: 
DeNB broadcast its RN-supported capability in the system information [5];
Step 3: 
RN selects the DeNB which could support RN. How could RN select the DeNB is an implementation issue. Maybe the OAM server would be involved.
Step 4: 
During the RN Connection Setup procedure, the RN includes an indication that it is a RN, e.g. a special value in the EstablishmentCause IE of RRCConnectionRequest message.
Step 5:
DeNB select a MME for the RN which could support RN;
Step 6~9:
S1 connection setup and RRC connection reconfiguration procedure.
Step10:
the RN contacts OAM. It may need reconnection (go to Step 1) after Un establishment if there is multiple DeNB and the selected is not the good one compare to the engineering.
Step 11:
RN downloads the usual configuration from OAM server.
Step 12:
Un/S1/X2 interface establishment/setup, RN is operational 
Pros:


· No need to configure the DeNB and MME information. BUT other parameters for RN operation is still needed to be configured from OAM serve, e.g. PCI, ECG etc …
· Flexibility while support the mobile and nomadic RN, RN may attach everywhere … Everywhere means not necessarily where engineering and planning want … 
· Easy to add/remove MME without DeNB and MME configuration OAM effort but still need configuration anyway like all Nodes …
Cons:


· Signalling change in S1AP and RRC.

· One bit broadcast in the system information and a special EstablishmentCause value seem a little wasteful considering the frequency of RN attachment.
· The DeNB selection is decided by RN. The operator can’t exact control which DeNB the RN should attach without OAM check.
· Considering the network evolution, if all the eNB and MME could support the RN functionality, the standard effort to support RN in Step 1, 2 and 3 will be obsolete.

· More latency will be introduced to the RN star-up and RLF recovery procedure, because the RN should determine whether the target eNB could support RN.
2.3   Solution #3:  Hybrid mode
In this solution, the DeNB information is configured on RN from OAM servers. And the DeNB knows the MME capability via the S1 procedure. When the RN attaches to the preferred DeNB, RN will indicate its role in RRC message and the DeNB could select the MME for RN accordingly.
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Figure 3: DeNB and MME selection procedure – solution #3
Step 1: 
MME notifies its RN-supported capability to the DeNB during S1 procedure, e.g. S1 setup;

Step 2: 
The RN attaches to an eNB as a UE. The RN contacts OAM. RN downloads the preferred DeNB and MME configuration with the usual configuration from OAM server. The detailed download procedure can be referred to in Phase I: Attach for RN pre-configuration of [3]
Step 3: 
During the RN Connection Setup procedure only in the DeNB, the RN includes an indication that it is a RN, e.g. a newly defined optional flag.
Step 4:
DeNB select a MME for the RN which could support RN.

Step 5~9:
S1 connection setup and RRC connection reconfiguration procedure.
Step 10: Un/S1/X2 interface establishment/setup, RN is operational
Pros:


· Less signalling changes

· The operator can control which DeNB the RN should attach.

· RN could connect to its OAM server even via R8 eNB and MME.

· No need to configure the MME information on RN.

· Easy to add/remove MME without O&M effort to configure RN

Cons:


· Less signalling change in S1 and Uu interface.

· O&M effort to configure RN with the DeNB information, which could be supported by current information.
· Considering the network evolution, if all the eNB and MME could support the RN functionality, the standard effort to support RN in Step 1 and 4 will be obsolete.

3   Conclusion
Based on the analyses above, the benefits of all the solutions can be found in the following comparison table.
	
	Solution #1

Network based mode
	Solution #2

Broadcast based mode
	Solution #3

Hybrid mode

	Impact on the S1
	No signalling change
( 
	RN-supported capability information exchange
	RN-supported capability information exchange

	Impact on the RRC
	No signalling change
	RN-capability indication in system information

And

RN-indication at RRC Connection Setup
(
	RN-indication at RRC Connection Setup

	Attachment to engineered target DeNB
	Supported
	Need Rejection procedure from DeNB or Disconnection after Un establishment
(
	Supported

	First OAM connection and  download RN configuration
	UE via legacy network.
	 Via Un Bearer
(
	UE via legacy network.

	RN OAM Configuration Required 
	DeNB and MME needs to be configured
(
	Need Rejection procedure from DeNB or Disconnection after Un establishment if wrong DeNB decided
	DeNB needs to be configured

	Flexible MME selection
	Need extra signaling
(
	Supported
	Supported

	Future Proof
	High
(
	Low
	Medium


In general
· RN always need to go to OAM before RN operation, the main difference between the solutions, is: Does RN go via Un Bearer to OAM or not? 
· If we want to be compliant with cell planning engineering we cannot avoid DeNB checking and DeNB reselection even in case of (multiple) Broadcast information.

· The solution 1 exceeds the other, without impact on RRC and S1AP. It is future proof except the flexible MME selection. Yet considering the reliability of core network element, e.g. in-device backup, it seems not a big problem.
Huawei kindly asks RAN3 to debate the different solution and Huawei has a slight preference to endorse the solution #1 as the DeNB and MME selection method.
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