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1. Introduction
In the previous RAN3 meetings, eNB initiated S1 setup procedure has been agreed to be used to exchange application data to make S1 interface operational. It is known that only the eNB initiated S1 setup procedure can not cope with the case when a new MME is introduced to a pool.
This paper tries to analyse the different alternative solutions to enable the introduction of a new MME in the network. A preferred one is proposed to be captured into the relevant TS.
2. Discussion
Although it will be much more frequent to add an eNB to the network than a MME, the introduction of a MME is really required to be supported in the network. The following is a summary introduction to the possible solutions.
Alter 1: O&M triggers eNB to initiate S1-MME self -configuration.

This alternative solution means that O&M will trigger all the eNBs in the pool area to initiate S1-MME self-configuration process to the new incoming MME. The current S1-MME self-configuration process captured in section 22.3.1 of [1] is also applicable. Manual operation is needed to configure the configuration data of the new MME into O&M. New interaction procedure between O&M and eNBs is required to provide the configuration data of the new MME to eNBs. The main pro is that it can reuse the existing S1 setup procedure.
Alter 2: The new established SCTP association triggers eNB to initiate S1-MME self -configuration.
This solution requires that MME should initiate the TNL initialization towards all the eNBs when it is introduced to the network. Then, the eNBs can initiate the S1 setup procedure towards the new MME when a new established SCTP association towards the new MME is detected. That requires the eNB should have the function of new SCTP association detection which is implementation specific. The main pro is that it can also reuse the existing S1 setup procedure.
Alter 3: Introducing a MME-initiated S1 setup procedure.
In this solution, the new incoming MME will initiate the S1-MME self-configuration process automatically whenever it is powered on.  To achieve this, all the IP address of eNBs in the pool area are provided to the new MME previously. And the new MME will initiate the SCTP and the application layer initialization towards the eNBs. A new MME-initiated S1 setup procedure is required to be added to S1 interface. The MME-initiated S1-MME self-configuration steps are depicted in figure 1.
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Figure 1: MME-initiated S1-MME self-configuration steps
Alter 4: The new MME triggers eNB to initiate S1 setup procedure.
The pre-condition and SCTP initialization of this solution are the same as alter 2. The difference with alter 2 is the application layer initialization part. In this solution, the new MME triggers eNBs to initiate the S1 setup procedure after SCTP initialization. Hence, the eNB-initiated S1 setup procedure can be reused. The detailed self-configuration steps in this case are depicted in figure 2.
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Figure 2: MME-triggered S1-MME self-configuration steps
Comparisons among three possible solutions are depicted in table 1:
Table 1: comparisons among possible solutions
	
	Alter 1
	Alter 2
	Alter 3
	Alter 4

	Impact on O&M
	New process and procedure are needed to provide the new introduced MME IPs to eNBs.
	New process and procedure are needed to provide the eNB IPs to the new MME entity.
	New process and procedure are needed to provide the eNB IPs to the new MME entity.
	New process and procedure are needed to provide the eNB IPs to the new MME entity.

	Additional signalling introduced besides S1 setup signalling between eNBs and the new MME
	Much.

Too many signalling between O&M and eNBs are introduced.

It depends on with how many eNBs the new MME need to establish S1 connection.
	Few.

Only two or several signalling between O&M and the new MME are introduced.
	Few.

Only two or several signalling between O&M and the new MME are introduced. 
	Few.

Only two or several signalling between O&M and the new MME are introduced.

	Manual operation between operators in network sharing
	Need.

Manual operation is needed to provide the configuration data of the new MME to E-UTRAN O&M which belongs to other operators.
	Not Need.

The configuration data update in E-UTRAN O&M if needed can be performed automatically by eNBs reporting automatically.
	Not Need.

The configuration data update in E-UTRAN O&M if needed can be performed automatically by eNBs reporting automatically.
	Not Need.

The configuration data update in E-UTRAN O&M if needed can be performed automatically by eNBs reporting automatically.

	Impact on S1-MME self-configuration process
	None.
	MME initiated TNL initialization should be supported.
	MME initiated TNL initialization should be supported.
	MME initiated TNL initialization should be supported.

	New S1-AP procedure needed
	None.
	None.
	MME-initiated S1 SEUTP procedures need to be introduced.
	A MME-initiated message to trigger eNB to initiate S1 SETUP procedure is needed.

	Interaction issue on S1-MME interface 
	None.
	None
	Interaction between MME-initiated and eNB-initiated S1 setup procedure need to be considered.

It is most likely that eNB and MME initiate S1 setup procedure simultaneous towards to each other. 
The handling of crossing S1 setup message issue is FFS.
	None.

	Additional process in eNB
	None.
	eNBs should support the function  of  new established SCTP association detection.
	None.
	None.


Based on the comparisons in table 1, to introduce a MME to the network, it is foreseen that alter 1 will lead to a lot of signalling between O&M and eNB. Alter 3 and 4 will introduce new procedure on S1 interface. And, complex interaction process are needed to handle the crossing S1 setup message if alter 2 is adopted.
3. Proposal
It is proposed to discuss this issue and choose one as the preferred solution from these four alternatives. If agreed, HUAWEI is willing to provide the relevant CR.
4. References
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③ MME initiates the application layer initialization after step2.
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