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1
Introduction
The Reroute NAS Request procedure agreed in release 13 includes an optional MME UE S1AP ID.

There is however missing procedural text for the inclusion of this optional IE.

Moreover when absent the S1 signaling connection is not established during the rerouting, when present the signaling connection is established during the rerouting; which raises interoperability questions addressed in this paper.

2
Description of the issues
The Reroute NAS Request message allows an MME1 to redirect the UE towards an MME2 which belongs to the suitable dedicated core network (as per included MMEGI). It currently includes an optional MME UE S1AP ID as follows:

Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	MME UE S1AP ID
	O
	
	9.2.3.3
	
	YES
	ignore

	S1 Message
	M
	
	OCTET STRING
	Contains the INITIAL UE MESSAGE
	YES
	reject

	MME Group ID
	M
	
	9.2.3.44
	
	YES
	reject

	Additional GUTI
	O
	
	9.2.3.45
	
	YES
	ignore


No procedural text is associated in section 8.6.2.5 of TS36.413.

There are two possibilities for MME1 to include this IE:

· Mandatory reasons: the MME UE S1AP ID is mandatory when the S1 signalling connection has been setup before. This is the case for example of GUTI-based Attach, if MME1 cannot retrieve the IMSI from old MME, it can trigger an Identity Request towards the UE which is carried over the DL NAS Transport which will setup the S1 signaling before the rerouting takes place. 

· Optional reasons: since no procedural text is present nothing prevents currently an MME1 to include the IE and “ambiguously” close the S1 signalling connection when sending Reroute NAS Request message in a similar way as otherwise stated in section 8.6.1: 

If no UE-associated logical S1-connection exists, the establishment of the UE-associated logical S1-connection is initiated (and may be established) as part of the procedure
In any of the two cases above, given that there is no text, the handling of the signalling connection between eNB and MME1 is undefined, or, by default, is assumed to be handled like any other S1 signalling connection which raises the following issues: 

Issue of return to MME1 and Initial UE Message
If the connection with MME2 fails eNB will typically send back the Initial UE Message towards MME1 to serve as MME by default. MME1 is assumed to keep the UE context for some time as was agreed in the way forward in [1]. At RAN3#89bis the “implicit release” was agreed i.e. MME will delete the context after some reasonable time allowing this “return“ case.

In this “return” scenario, eNB sends the Initial UE Message back again to MME1, in which message no MME UE S1AP ID has been foreseen. However, given the S1 signalling connection is already setup the MME1 is expected to retrieve the UE context using the previously allocated MME UE S1AP ID.

Observation 1: in the return scenario, there is no MME UE S1AP ID in the Initial UE Message message enabling the MME1 to retrieve the UE context that has been kept.

The following options can be envisioned to solve the above issue:

· Add an MME UE S1AP ID in the Initial UE Message: however release 13 is already frozen…

· Make an exception to section 10 of TS36.413 by which a message which is not the “first message” only includes the eNB UE S1AP ID. This means specify in TS36.413 an exception case for the rerouting that MME needs to exceptionally identify its context by the pair (eNB ID, eNB UE S1AP ID).

Proposal 1: agree an exception for context identification in the MME upon receiving the Initial UE Message with MME Group ID IE included (rerouting case) along the CRs in [2] and [3].

Issue of maintaining/releasing the old S1

A second issue due to the presence of the S1 signalling connection between MME1 and eNB, and therefore associated RRC connection between eNB and UE, is the eNB behaviour if some messages are received from MME1 during the rerouting. For example if a DL NAS Transport from MME1 is received the eNB is currently assumed to treat it and send the NAS PDU over to the UE.  

What about if a UE Context Release Command is received from MME1 to clear its context? Upon receiving UE Context Release Command eNB is supposed to release both S1 and RRC.

The following options can be envisioned to solve the problem:

· Come back to the agreement reached at RAN3#89bis and remove immediately context in the MME1: however this is very damaging for the “return” scenario because MME1 has lost all context…

· Make an exception and specify that the old S1 is “suspended” after receiving a Reroute NAS Request message.   

Proposal 2: agree an exception for the S1 connection between MME1 and eNB that any S1AP message shall be discarded by the eNB unless the eNB resumes this connection, as presented in the CRs in [2] and [4].

3
Conclusion
This paper has shown the current conflict between the NAS Rerouting process of DÉCOR and the legacy principles of establishing and maintaining S1AP signalling connections.

It is proposed to agree the CRs in [2], [3], [4] to solve this conflict.
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