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1. Introduction

The current 36.413 has specified the S1 Setup procedure, which is for the eNode B and MME to exchange the node information each other, e.g. the TA, Node ID etc.  This procedure is useful for the automation as the operators do not need to set the same configuration parameter in both MME and eNode B and this can further reduce operators work for doing some testing and verification if the setting of the configuration data is correct or not.

Some topics have been discussed in RAN3#59bis meeting and some assumption have been reached.
This contribution discuss the function and relevant principles of S1 Setup and give some proposals in order to have a good to work specification.
2. discussion

2.1 The need of Update function
It has been in principle agreed in RAN3#59bis to have update function. 
2.2 Procedures for Setup and Update:
It has been in principle agreed in RAN3#59bis to have both Setup and Update as separate procedures. 
2.3 Whether the acknowledge of the Setup/Update procedure (class 1 procedure) is needed or not
It has no doubt that S1 interface will have a reliable transport layer meaning that the probability of the loss of the signalling message will be relative low. However, the discussion here for the need of the acknowledge will be independent from reliability of the transport layer. This is because the acknowledge for the Setup and Update will have a meaning to let the peer node know that the preparation of the configuration have been complete so can start providing the normal services.  Without the acknowledge, the sending node will need to have a timer (which is of course unspecified) to wait some moment to start providing the normal services.  The value of timer will be very fuzzy and ambiguous and this will give operators more work to adjust the timer values.

One example is an MME triggered “S1 Update”. The MME will have make sure that the change is well implemented in all the network i.e. by all the eNBs before starting to use the new configuration. 

Conversely, in case there is a change of configuration by some eNBs (i.e. change of TAI configuration), this change will take some time to be implemented in the MME (e.g. maybe MME will want to make some consistency checks of the received new partial configuration). In that case, it is better that the eNB waits for the acknowledgement of the MME before starting to operate in the new configuration.

In fact, there have been quite well discussed in stage 2 and resulting the following wording in 36.300 (chapter 22.3.1.3)

-
When the application layer initialization is successfully concluded, and has been mutually acknowledged by the two peer nodes, the dynamic configuration procedure is completed, and the S1-MME interface is operational.

It is proposed to have the acknowledge for the Setup/Update procedure (Class 1 procedure) so the sending node can start providing normal services soon after the reception of the acknowledge message.
2.4 Whether the failure response of the Setup/Update procedure is needed or not
This is corresponding to the issue whether during S1 Setup, MME and eNB has to accept information received from the respective partner node.
The S1 Setup procedure current in S1AP has the failure response. Below discuss further why failure response is needed.

The node who receive the Setup/Update messages normally will do some verification, this is one of the purposes of having such Setup/Update procedure in the specification so can reduce operators work. Since it will have some verification, certainly it needs to have failure response if something is erroneous. For example, the setting of TAI, Served PLMN IDs could be error. This is because the original setting is still to be the operators work and as far as the work is done by human being, 100% correctness for all the time can not be expected.  Having a failure response is beneficial so the detection can be informed to the O&M unit that something has been wrong setting. 

In addition to above, the failure response of course can be used to detect the protocol error. 

It is proposed to keep current failure response for the Setup/Update procedure so the node can detect the errors (conflict value setting between eNB and MME or protocol error).
2.5 S1 Setup/Update initiated by MME
The current S1 setup procedure in S1AP has only the initiation from eNB. However since we want to acknowledge these procedures, it is better to have an MME S1 Setup separate from the eNB S1 Setup and have them acknowledged separately and independently.

If we would leave the situation as today, the configuration data sent by the MME in the S1 Setup Response message is not acknowledged.

It is proposed that for the Setup, it is always the eNB to initiate the S1 Setup procedure after the SCTP become operational. Then the MME will follow by its S1 Setup.
It is proposed that for the Update, it can be initiated both by eNB and MME.
2.6 Crossing of S1 Update initiated by both eNB and MME
This chapter discuss only for Update case we think that the Setup can only be initiated from the eNB.

This issue may not exist if the stage 3 procedure is defined independently for both direction i.e. the procedure from eNB to MME and the procedure from MME to eNB. 

This issue exist if the stage 3 procedure is defined as for both direction i.e. both the MME and eNB use the same procedure. In any case, similar way as has been specified in UMTS Reset procedure can be reused. The wording in the specification would be such as below:

When an entity that has sent a S1 UPDATE REQUEST message and is waiting for a S1 UPDATE RESPONSE message, instead receives a S1 UPDATE REQUEST message from the peer entity, it shall handle the information elements in the correspondent messages and if it has been normally progressed send a S1 UPDATE RESPONSE message to the peer entity.
It is proposed that when crossing of the S1 Setup/Update messages, both eNB and MME shall handle the information elements in the correspondent messages and send a response message to the peer entity. 

3. conclusion and proposal 
Based on the discussion in chapter 2 above, it is proposed the following: 
-It is proposed to have the acknowledge for the Setup/Update procedure (Class 1 procedure) so the sending node can start providing normal services soon after the reception of the acknowledge message.

-It is proposed to keep current failure response for the Setup/Update procedure so the node can detect the errors (conflict value setting between eNB and MME or protocol error).

-It is proposed to keep current failure response for the Setup/Update procedure so the node can detect the errors (conflict value setting between eNB and MME or protocol error).

-It is proposed that for the Setup, it is always the eNB to initiate the S1 Setup procedure after the SCTP become operational. Then the MME will follow by its S1 Setup.
-It is proposed that for the Update, it can be initiated both by eNB and MME.
-It is proposed that when crossing of the S1 Setup/Update messages, both eNB and MME shall handle the information elements in the correspondent messages and send a response message to the peer entity. 

The corresponding CRs are in R3-081394 for S1 Setup and R3-081395 for S1 Update.
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