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1. Introduction 
According to the LS[1], CT4 has discussed restoration procedures for  MeNB and SeNB handling of GTP error indication and CT4 requests RAN3 to describe such an error handling between MeNB and SeNB to which CT4 restoration specification can refer.

This contribution investigates and proposes how the error handling between MeNB and SeNB in the cases of GTP error indication returned by SGW or SeNB.
2.  GTP error indication returned by the SGW
2.1 Discussion
	21.6
eNodeB

GTP error indication message shall be handled as follows:

· If the eNodeB receives a GTP error indication from the SGW over an S1-U tunnel not doing indirect forwarding, it shall initiate the E-RAB Release procedure and immediately locally release the E-RAB (i.e. without waiting for a response from the MME). …….
· ……
· For dual connectivity case as specified in 3GPP TS 36.300 [32]:
-
If the MeNodeB receives a GTP error indication from the SGW over an S1-U tunnel, it shall initiate the E-RAB Release procedure and immediately locally release the E-RAB (i.e. without waiting for a response from the MME);

-
If the MeNodeB/SeNodeB receives a GTP error indication from the peer SeNodeB/MeNodeB, the MeNodeB/SeNodeB shall delete the X2-U tunnel locally;

-
If the SeNodeB receives a GTP error indication from the SGW over an S1-U tunnel, it shall delete the S1-U tunnel locally;

-
The MeNodeB and SeNodeB may initiate an additional dual connectivity procedure(s) as specified in 3GPP TS 36.300 [32].
· 


When an eNB receives a GTP error indication from the SGW over an S1-U tunnel, it indicates no Bearer context exists in the SGW for the S1-tunnel, which may caused by that 1) something wrong happens to the S1-U tunnel or 2) SGW restarts. For the latter case, the MME default deletes all PDN connection or triggers SGW restoration after detecting the unavailability of the SGW. But back to the former case, MME do nothing. For a MeNB, no matter the former case or latter case, the MeNB anyway triggers the release of the E-RAB related to the S1-U tunnel.

Under the architecture of CN split, the MeNB controls the bearers established on the SeNB. However, the MeNB have no idea about the bearer whose S1-U tunnel has been deleted by the SeNB. To assist the MeNB to recognize the situation of the error bearer, it is proposed to signal the error bearer from the SeNB to the MeNB. The MeNB can decide to delete the error bearer subsequently.

Proposal1: 

It is proposed to signal the error bearer from the SeNB to the MeNB and to approve the following TP proposal.
2.2 TP Proposal
9.1.x.8
SENB MODIFICATION REQUIRED
This message is sent by the SeNB to the MeNB to request the modification of SeNB resources for a specific UE.

Direction: SeNB ( MeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject

	E-RAB Released List
	O
	
	E-RAB List 

9.2.1.36
	A value for E-RAB ID shall only be present once in E-RAB Released List IE.
	YES
	ignore

	
	
	
	
	
	
	

	SeNB to MeNB Container
	O
	
	OCTET STRING
	Includes the necessary RRC Information as specified for DC operation in TS 36.331 [9]
	–
	–


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


3. GTP error indication returned by the SeNB 

	<<23.007>>
21.7
SGW

GTP error indication message shall be handled as follows:

-
….For an 'Active' mode UE having a user plane connection with an eNB, i.e. SGW has F-TEIDs assigned by eNB for user plane for the UE, when the SGW receives a GTP Error Indication for a Bearer Context from an eNodeB, the SGW should not delete the associated Bearer Context but delete all the eNodeB GTP-U tunnel TEIDs for this UE and sends a Downlink Data Notification message to the MME (the complete behaviour is specified in clause 22). Then the SGW starts buffering downlink packets received for this UE.

	<< C4-141658>>

22
Downlink Data Notification Handling at MME/S4 SGSN

If the MME/S4 SGSN receives a Downlink Data Notification message from the SGW as a result of the SGW having received an Error Indication message from the eNodeB/RNC or S4-SGSN over S4 User Plane, the MME/S4 SGSN should perform the following:

· …..
· If the UE is in CONNECTED state, upon receipt of the Downlink Data Notification message, the MME shall perform S1 Release procedure and perform Network Triggered Service Request procedure as specified in 3GPP TS 23.401[15]. 


In the architecture of CN-split, when a SGW receives a GTP error indication from a SeNB, the SGW will delete all the S1-U tunnels and trigger the MME to release the S1 connection. That means the GTP error indication from a SeNB will result in release of the S1-C/U connection of the MeNB and disconnection of a UE. 
Observation1:
The GTP error indication from a SeNB results in release of the S1-C/U connection of the MeNB and disconnection of a UE under the CN split. 

However, the MeNB can recognise unavailability of a SeNB and it can easily re-establish the error bearers. The release of the S1-C/U connection of the MeNB and the disconnection of a UE are not necessary. It is beneficial to investigate the enhancement on the error handling of SeNB. E.g. after the SeNB restarts, the SeNB shall not send GTP error indication message for a configurable period when the SeNB receives a GTP-U PDU for which no Bearer context exists.

Proposal2: 

It is kindly proposed RAN3 to reply CT4 to define the error handling of SeNB, as below:
	RAN3 has studied the impact from the GTP error handling in Dual Connectivity and made the observation: the GTP error indication from the SeNB results in release of the S1-C/U connection of the MeNB and disconnection of the UE under the CN split.

Based on this observation, RAN3 concluded that it is beneficial to define the error handling of SeNB in order to avoid to the release of the S1-C/U connection of the MeNB and the disconnection of the UE.

To CT4: 
RAN3 respectfully asks CT4 to take the above information into account.




4. Summary and proposal.
This contribution investigates and proposes how the error handling between MeNB and SeNB in the cases of SeNB error and SGW error.
We also propose RAN3 to discuss the following proposals and observation:
Proposal1: 

It is proposed to signal the error bearer from the SeNB to the MeNB and to approve the following TP proposal.
Observation1:
The GTP error indication from a SeNB results in release of the S1-C/U connection of the MeNB and disconnection of a UE under the CN split. 

Proposal2: 

It is kindly proposed RAN3 to reply CT4 to define the error handling of SeNB, as below: 
	RAN3 has studied the impact from the GTP error handling in Dual Connectivity and made the observation: the GTP error indication from the SeNB results in release of the S1-C/U connection of the MeNB and disconnection of the UE under the CN split.

Based on this observation, RAN3 concluded that it is beneficial to define the error handling of SeNB in order to avoid to the release of the S1-C/U connection of the MeNB and the disconnection of the UE.

To CT4: 
RAN3 respectfully asks CT4 to take the above information into account.
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