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1   Introduction 
This contribution analyzes the abnormal condition handling for SIPTO@LN when the L-GW is collocated in the (H)eNB. 
2   Detailed analysis 
The abnormal condition happens when the MME incorrectly includes both LIPA Correlation ID, and SIPTO@LN Correlation ID for same EPS bearer in Initial Context Setup Request message, and E-RAB Setup Request message. It is unclear whether the eNB shall fail the whole procedure, or just the related E-RAB.
The SIPTO@LN PDN connection is setup either as the 1st PDN connection, or as an additional PDN connection if the UE already has one PDN connection. 
· Case 1: SIPTO@LN is the UE’s 1st PDN connection

In this case, MME initiates the Initial Context Setup procedure. The Initial Context Setup Req msg includes the SIPTO@LN Correlation ID if the MME has received the IP adr of SIPTO@LN L-GW. As current SIPTO@LN only supports default EPS bearer, the Initial Context Setup Req msg only includes one E-RAB for the default bearer. If the eNB cannot setup the bearer for SIPTO@LN, the eNB can only send INITIAL CONTEXT SETUP FAILURE message, since the INITIAL CONTEXT SETUP RESPONSE message shall contain at least one E-RAB that has successfully established. 
9.1.4.3
INITIAL CONTEXT SETUP RESPONSE

…
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	E-RAB Setup List
	
	1
	
	
	YES
	ignore

	>E-RAB Setup Item Ies
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	
	-
	

	E-RAB Failed to Setup List
	O
	
	E-RAB List 
9.2.1.36
	A value for E-RAB ID shall only be present once in E-RAB Setup List IE + E-RAB Failed to Setup List IE.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


On the other hand, current S1 defines the eNB shall fail the procedure if the eNB cannot even establish one non GBR bearer.

8.3.1.3 Unsuccessful Operation

If the eNB is not able to establish an S1 UE context, or cannot even establish one non GBR bearer it shall consider the procedure as failed and reply with the INITIAL CONTEXT SETUP FAILURE message.

So if the Stage-3 is developed to let eNB fail the related E-RAB, the final result is the eNB fail the whole procedure and send the INITIAL CONTEXT SETUP FAILURE message. 
· Case 2: SIPTO@LN is the UE’s additional PDN connection

In this case, MME initiates the E-RAB Setup procedure. There is no failure message for E-RAB Setup procedure. Current E-RAB Setup Response message is allowed to indicate the failure when no E-RAB can be setup. The E-RAB Setup Req msg includes the SIPTO@LN Correlation ID if the MME has received the IP ad of SIPTO@LN L-GW. As current SIPTO@LN only supports default EPS bearer, the E-RAB Setup Req msg only includes one E-RAB for the default bearer. If the MME made a mistake by including both LIPA Correlation ID and SIPTO@LN Correlation ID, the eNB can fail the related E-RAB and use the E-RAB Setup Response message to indicate the failure via E-RAB Failed to Setup List IE. 
9.1.3.2
E-RAB SETUP RESPONSE

…
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	E-RAB Setup List
	
	0..1
	
	
	YES
	ignore

	>E-RAB Setup Item Ies
	
	1 .. <maxnoof E-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	
	
	-
	

	>>Transport Layer Address 
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	eNB TEID.
	-
	

	E-RAB Failed to Setup List 
	O
	
	E-RAB List 

9.2.1.36
	A value for E-RAB ID shall only be present once in E-RAB Setup List IE +  in E-RAB Failed to Setup List IE.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


In a summary, 
· if adopt “Fail the related E-RAB”, the eNB can use same behavior for both procedures. 
· For Initial Context Setup procedure, fail the related E-RAB actually causes the eNB fail the whole procedure. 

· Adopting “fail the related E-RAB” is also future-proof. In case the future release supports dedicated bearer for SIPTO@LN, the change to S1 spec is avoided. 
Proposal 1: It is preferred to fail the related E-RAB when the eNB cannot setup the E-RAB for SIPTO@LN. 

Cause value

The Cause IE is mandatory in the INITIAL CONTEXT SETUP FAILURE message, and E-RAB Failed to Setup List IE. In order for MME to distinguish the failure cause, the INITIAL CONTEXT SETUP FAILURE message and E-RAB Failed to Setup List IE shall contain appropriate cause value. One possibility is to use “Abstract Syntax Error (Falsely Constructed Message)” as proposed in ([2]). However, current TS36.413 defines this cause value is used “If a message with IEs or IE groups in wrong order or with too many occurrences is received or if IEs or IE groups with a conditional presence are present when the condition is not met (i.e., erroneously present)”. The LIPA Correlation ID IE is currently defined as Optional, so it is not appropriate to use this cause value. It is better to define a new cause value, “incorrect correlation ID is presented”. This new cause value can also be used in other abnormal scenarios, for example, 
· The eNB only supports LIPA, but receives SIPTO Correlation ID. 
· The eNB only SIPTO@LN, but receives LIPA Correlation ID. 
Proposal 2: It is preferred to define a new cause value, e.g. “incorrect correlation ID is presented” 
3   Conclusion and Proposals
This contribution analyzed the abnormal condition handling for SIPTO@LN when L-GW is collocated with (H)eNB. Our proposals are:
Proposal 1: It is preferred to fail the related E-RAB when the eNB cannot setup the E-RAB for SIPTO@LN. 

Proposal 2: It is preferred to define a new cause value, e.g. “incorrect correlation ID is presented” 
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