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1
Introduction

CT4 sent and LS [1] to RAN3 asking to consider a new E-RAB Modification Indication procedure and GTP Error handling. The former part is discussed in another contribution [2]. This contribution discusses the GTP Error handling in dual connectivity and proposes TP to running stage 2 CR [3] and running stage 3 CR [4]. Reply LS to CT4 is also proposed in [5].
2
Discussion
2.1
GTP Error handling
CT4 has agreed the following text for TS23.007 and asked some considerations to RAN3.
===== CT4 CR =====
21.6
eNodeB

GTP error indication message shall be handled as follows:

· 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].
=======
There are some considerations on how to handle the session between MeNB and SeNB in dual connectivity in case of GTP error.

1)  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);
In this case, MeNB needs to release the E-RAB by MeNB initiated SeNB Modification or MeNB initiated SeNB Release procedure.

2)  If the MeNodeB/SeNodeB receives a GTP error indication from the peer SeNodeB/MeNodeB, the MeNodeB/SeNodeB shall delete the X2-U tunnel locally;
There are two cases. If MeNB receives GTP error indication from SeNB, MeNB needs to release the indicated bearer or move the bearer back to MCG. If SeNB receives GTP error indication from MeNB, SeNB needs to locally release the indicated bearer and MeNB performs path update procedure for SCG bearer.
3)  If the SeNodeB receives a GTP error indication from the SGW over an S1-U tunnel, it shall delete the S1-U tunnel locally;
If SeNB receives GTP error indication from the SGW, SeNB needs to release the E-RAB by SeNB initiated SeNB Modification or SeNB initiated SeNB Release procedure.
Proposal 1: It is proposed to agree on TP provided in section 3 to running stage 2 CR. 
Proposal 2: It is proposed to send a Reply LS to CT4 provided in [5].

2.2
X2 Reset issue
On reception of X2 Reset Request message from SeNB, the MeNB should in general move the affected bearers back to MCG via RRCConnectionReconfiguration message in both SCG bearer and split bearer options. In addition, the MeNB should trigger path update procedure immediately on reception of the X2 Reset Request message to move the tunnel endpoint at SGW to be switched to the MeNB.
Figure 1 shows X2 Reset procedure in case of SCG bearer option according to existing mechanism.
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Figure 1: X2 Reset procedure with existing mechanism
However, in this case, if the SeNB receives user data from SGW it results in bearer release procedure because there is no UE context available at the SeNB at this point, and service is disconnected for the SCG bearers. Therefore, the MeNB may not switch SCG bearers back to MCG because by the time the MeNB triggers RRCConnectionReconfiguration and path update, these bearers would be released already.
There are some options to solve this issue.
A). MeNB to release all the affected bearers and inform all the affected UEs. In that case, GTP Error Indication does not cause any issue because the bearers are released anyway. However, we may assume the different behaviour between split bearer and SCG bearer since split bearer does not need to be released.
B). If some of the affected bearers should be moved back to MCG, some enhancements need to be considered. For example,
1) Introduction of flag in GTP Error Indication to avoid SGW performing bearer release procedure
2) The MeNB indicates the flag associated with SCG bearer to the SGW via MME so that SGW can skip the bearer release procedure when it receives GTP Error Indication from SeNB.
3) RAN based solution without CN enhancement.

It seems preferable to release all the affected bearers at least for SCG bearer in Rel12.

Proposal 3: It is proposed to agree that MeNB should release all the affected bearers at least for SCG bearer in case of X2 Reset and TP is provided in section 4 to running stage 3 CR (X2AP) in Rel12.
3
Text Proposal to stage 2
Beginning of Text Proposal
10.1.2.X.y
GTP error handling
If the MeNB receives a GTP error indication from the SeNB, it shall release the indicated bearer or move the bearer back to MCG. If the SeNB receives a GTP error indication from the MeNB, it shall locally release the indicated bearer and the MeNB performs path update procedure for SCG bearer.
End of Text Proposal
4
Text Proposal to stage 3 (X2AP)

Beginning of Text Proposal
8.3.4
Reset

8.3.4.1
General
The purpose of the Reset procedure is to align the resources in eNB1 and eNB2 in the event of an abnormal failure. The procedure resets the X2 interface. This procedure doesn’t affect the application level configuration data exchanged during, e.g., the X2 Setup procedure.

The procedure uses non UE-associated signalling.
8.3.4.2
Successful Operation
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Figure 8.3.4.2-1: Reset, successful operation

The procedure is initiated with a RESET REQUEST message sent from the eNB1 to the eNB2. Upon receipt of this message, eNB2 shall abort any other ongoing procedures over X2 between eNB1 and eNB2. The eNB2 shall delete all the context information related to the eNB1, except the application level configuration data exchanged during the X2 Setup or eNB Configuration Update procedures, and release the corresponding resources. After completion of release of the resources, the eNB2 shall respond with a RESET RESPONSE message.
In Dual Connectivity operation, on reception of a RESET REQUEST message, the eNB2 shall release all the SCG bearers associated with the eNB1. 
8.3.4.3
Unsuccessful Operation

Void.

8.3.4.4
Abnormal Conditions

If the RESET REQUEST message is received, any other ongoing procedure (except another Reset procedure) on the same X2 interface shall be aborted.

If Reset procedure is ongoing and the eNB2 receives the RESET REQUEST message from the peer entity on the same X2 interface, the eNB2 shall respond with the RESET RESPONSE message as described in 8.3.4.2.

If the initiating eNB does not receive RESET RESPONSE message, the eNB1 may reinitiate the Reset procedure towards the same eNB, provided that the content of the new RESET REQUEST message is identical to the content of the previously unacknowledged RESET REQUEST message.

End of Text Proposal
5
Conclusions
Proposal 1: It is proposed to agree on TP provided in section 3 to running stage 2 CR. 

Proposal 2: It is proposed to send a Reply LS to CT4 provided in [5].
Proposal 3: It is proposed to agree that MeNB should release all the affected bearers at least for SCG bearer in case of X2 Reset and TP provided in section 4 to running stage 3 CR (X2AP) in Rel12.
References

[1] R3-141558, LS on S1-U tunnel switch for Dual Connectivity ; CT4
[2] R3-141679, Open issue resolution of E-RAB Modification Indication procedure; Nokia Networks, Nokia Corporation
[3] R2-142839, Introduction of Dual Connectivity (Stage 2 Baseline CR); NTT DOCOMO (Rapporteur)
[4] R3-141525, Introduction of Dual Connectivity (X2AP Baseline CR), Ericsson
[5] R3-141677, [DRAFT] Reply LS on S1-U tunnel switch for Dual Connectivity; Nokia Networks, Nokia Corporation (to be RAN3)
Nokia Internal Use Only
Nokia Internal Use Only

_1468330600.vsd
UE


SeNB


MeNB


3. SCG bearer


1. Reset event triggered


MME


SGW


4. GTP Error Indication


2. X2AP: Reset Request


0. MCG bearer


7. X2AP: Reset Response


0. SCG bearer


0. MCG bearer


Already disconnected!


8. S1AP: E-RAB Modification Indication


0. SCG bearer


5. Release procedure triggered


6. RRCConnectionReconfiguration



_1267524984.doc






RESET RESPONSE















 eNB1



















































eNB2











BB











































RESET REQUEST




















