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1. Introduction

This paper continues the discussion on update procedure for S1 and specifically addresses issues raised in RAN3 #59bis on the necessity of acknowledge in S1 update procedure and modification of eNB id.  

2. Discussion

In RAN3 #59bis we reached some agreements on S1 Update:

· S1 Setup and S1 Update are separate procedures

· During S1 Setup the receiving node (MME and eNB) has to accept the configuration data from partner node

· There is no interaction between S1 update and Reset

There were also questions raised with regards to the necessity of an Acknowledge message for S1 Update or not. The acknowledge message is further discussed in section 2.1.

2.1 Acknowledge of Update

The necessity of acknowledgement of configuration data differs from the S1 setup scenario since prior to S1 setup the application layer has no configuration settings that need to be handled. Since the nodes have legacy settings to handle update of configuration data may need to be acknowledged before used. S1 setup either succeeds to setup S1 application part or not. An unsuccessful S1 setup procedure is reinitiated until success or S1 is terminated and SCTP association deleted, either way MME and eNB will know the status. 

During S1 update MME and eNB have configurations that are used by ongoing traffic and therefore acknowledge is necessary before new settings are activated. 

E.g. change of TAC in eNB will result in UE Tracking Area Update (unless it is changed to a TA already in the UE TA-list). If the TAC is broadcasted by eNB prior to acknowledge of TAC update in MME the MME might very well receive a TAU including a TA that is not within the MME list of covered Tracking Areas. This would result in an error case since the MME would not know how to address this TA, e.g. for incoming Paging, i.e. no routing information exists, or even if it should accept a TAU from a TA not covered by MME. 

This would be avoided if the TAC update triggers an eNB update procedure to MME and MME responds with acknowledgement prior to eNB activating and broadcasting the new TAC.

Therefore it is proposed that S1 Update is defined as a Class 1 elementary procedure with acknowledge message. 

2.2 eNB id Update

In previous contributions [1], [2], Class 1, S1 update procedures are proposed. One difference between [1] and [2] is the support for changing the eNB id. In this section some of the concerns with updating the eNB id are addressed. Although the reason to update the eNB id is not argued it is probably not possible to exclude a modification of eNB id, the questions that remains to be analyzed is how often eNB id will be updated what is the consequence of updating with active UE contexts in eNB.

Assuming that eNB is used for addressing and/or routing a change of eNB id should be performed very seldom. Update of eNB id will cause duplicate routing identifications in network during update and especially in loaded situations and small cell scenarios with frequent handovers that might coincide with the update this should be avoided. Duplicate identifications will cause frequent handover failure since source eNB may initiate handover based on old target eNB id making the target MME unable to route the handover. 

This could be solved by keeping the old eNB id in MME for some given time. The timing might however be difficult since the target eNB would need to inform all current eNB neighbors and potential DNS lookup database prior to a release the old eNB id in MME. Hence this solution would be rather cumbersome and should be avoided.

The alternative to avoid routing failure would be to perform the update of eNB id when the eNB has no active UE contexts. This would be equal to using the S1 Setup procedure to update eNB id and it is therefore proposed to support the change/modification of eNB id via S1 setup instead of update. 

3. Conclusion

In this contribution further detail of the S1 update procedure has been analyzed. It is proposed that S1 Update is defined as a Class 1 elementary procedure with acknowledge message and that the update of eNB id is supported by the S1 Setup procedure. The proposal is captured in CR [3].
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