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****************** START OF 1st CHANGE *****************

15
Restoration of data in GERAN/UTRAN

15.1
BSS Failure (A/Gb mode)
When a BSS fails, all its BSS contexts affected by the failure become invalid and shall be deleted. BSS storage of data is volatile.

15.2
RNC/BSC Failure (Iu mode)

When an RNC/BSC fails, all its RNC/BSC contexts affected by the failure become invalid and shall be deleted. RNC/BSC storage of data is volatile. An SGSN that recognises unavailability of an RNC/BSC or receives a Reset from an RNC/BSC, shall locally release the RABs for all affected PDP contexts. 

Any affected PDP contexts that use Direct Tunnel and have an invalid tunnel in GGSN will be recovered when the SGSN receives an Iu connection establishment request from the MS or when the GGSN informed the SGSN that the GGSN has received a GTP error indication from RNC.

When the RNC/BSC receives a GTP‑U PDU for which no RAB context exists, the RNC/BSC shall discard the GTP‑U PDU and return a GTP error indication to the originating node that may be SGSN or GGSN if Direct Tunnel is established.

The RNC should ensure as far as possible that previously used TEID values are not immediately reused after an RNC restart, in order to avoid inconsistent TEID allocation throughout the network.

15.3
RNC/BSC Failure (Iu mode) using S4

When an RNC/BSC fails, all its RNC/BSC contexts affected by the failure become invalid and shall be deleted. RNC/BSC storage of data is volatile. An SGSN that recognises unavailability of an RNC/BSC or receives a Reset from an RNC/BSC, shall locally release the RABs for all affected PDP contexts. 
The SGSN initiates Iu Release Procedure Using S4 as specified in 3GPP TS 23.060 [5]. In addition, SGSN may based on operator policy initiate the Dedicated Bearer Deactivation procedure for bearers using streaming or conversational traffic class, taking the EPS bearer QoS into account. Any preserved EPS bearers contexts in Serving GW are recovered when the SGSN receives an Iu connection establishment request from the MS or when the Serving GW initiates the Network Triggered Service Request procedure as specified in 3GPP TS 23.060 [5].
When the RNC/BSC receives a GTP‑U PDU for which no RAB Context exists, the RNC/BSC shall discard the GTP‑U PDU and return a GTP Error Indication to the originating node that may be SGSN or Serving GW if Direct Tunnel is established.
****************** START OF 2nd CHANGE *****************

20
Error Indication handling
20.1
General
The following subclauses specify a network element behaviour, if it receives a GTPv1-U Error Indication message. The reception of the message triggers a node internal procedure and/or a Control Plane procedure (GTPv1-C, GTPv2, RANAP, S1-AP).
20.2
GGSN
GTP error indication message shall be handled as follows: 

-
If the GGSN receives a GTP error indication for a PDP context that has the DTI flag set (i.e. from an RNC), the GGSN should not delete the associated PDP context but mark it as invalid. Any subsequent packets arriving for an invalid PDP context should be discarded. The GGSN shall inform the SGSN that the GGSN received a GTP error indication from RNC. The SGSN shall re-establish the tunnel between the SGSN and GGSN as specified in 3GPP TS 29.060 [8], which sets the related PDP context as valid again in the GGSN. The GGSN then forwards any subsequent downlink packets to the SGSN.

- 
If the GGSN receives a GTP error indication for a PDP context that has the no DTI flag set (i.e. from an SGSN), the GGSN shall delete its PDP context and may notify the Operation and Maintenance network element.

20.3
Gn/Gp SGSN
GTP error indication message shall be handled as follows: 

· If the SGSN receives a GTP error indication from a GGSN, the SGSN shall delete its PDP context and may notify the Operation and Maintenance network element. Additionally it shall send a Deactivate PDP Context Request message to the MS with cause "re-activation required"

· If the SGSN receives a GTP error indication from the RNC it shall locally release the RAB. The SGSN should preserve the associated PDP context. The SGSN may initiate the RAB Assignment procedure in order to re-establish the RAB.

20.4
S4 SGSN
GTP error indication message shall be handled as follows: 

· If the S4-SGSN receives a GTP error indication from a SGW, the S4-SGSN shall delete its Bearer context and may notify the Operation and Maintenance network element.  Additionally it shall send a Deactivate PDP Context Request message to the MS with cause "re-activation required"

· If the S4-SGSN receives a GTP error indication from the RNC it shall locally release the RAB and preserves the associated Bearer context. The S4-SGSN may initiate the RAB Assignment procedure in order to re-establish the RAB. In addition, S4-SGSN may based on operator policy initiate the Dedicated Bearer Deactivation procedure for bearers using streaming or conversational traffic class, taking the EPS bearer QoS into account.
20.5
RNC or NodeB
GTP error indication message shall be handled as follows: 

· When the RNC receives GTP error indication from the SGSN, it shall initiate the RAB Release procedure with the error cause "GTP Resources Unavailable" and shall immediately locally release the RAB (i.e. without waiting for a response from the SGSN).

· If the RNC receives a GTP error indication from the GGSN (i.e. if Direct Tunnel is established), it shall initiate the RAB Release procedure with the error cause "GTP Resources Unavailable" and immediately locally release the RAB (i.e. without waiting for a response from the SGSN).

· If the RNC receives a GTP error indication from the SGW (i.e. if Direct Tunnel is established), it shall initiate the RAB Release procedure with the error cause "GTP Resources Unavailable" and immediately locally release the RAB (i.e. without waiting for a response from the SGSN).

20.6
eNodeB

GTP error indication message shall be handled as follows:

· If the eNodeB receives a GTP error indication from the SGW, 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 eNodeB receives a GTP error indication from a peer eNodeB over X2, it shall ignore it.

20.7
SGW

GTP error indication message shall be handled as follows:

· If ISR is not activated on the network or UE is camped on UTRAN for ISR activated UE, when the SGW receives a GTP Error Indication for a Bearer Context that has the DTI flag set (i.e. from an RNC), the SGW should not delete the associated Bearer Context but delete all the RNC GTP-U tunnel TEIDs for this MS. The SGW starts buffering downlink packets received for this MS and sends a Downlink Data Notification message to the SGSN which triggers the re-establishment of the corresponding RABs as specified in 3GPP TS 23.060[5] if subsequent downlink packets arrive for the MS.
· If ISR is not activated on the network or UE is camped on E-UTRAN for ISR activated 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. The SGW starts buffering downlink packets received for this UE and sends a Downlink Data Notification message to the MME which triggers the re-establishment of the corresponding Bearers as specified in 3GPP TS 23.401[5]. 
· If the SGW receives a GTP error indication from a PGW, the SGW shall delete its Bearer context and may notify the Operation and Maintenance network element.

NOTE:
It is FFS if an SGW should inform MME that the SGW has received an error indication from PGW. It is FFS if SGW should do that, and the message the SGW should use.

20.8
PGW
GTP error indication message shall be handled as follows:

· If the PGW receives a GTP error indication from a SGW, the PGW shall delete its Bearer context and may notify the Operation and Maintenance network element.
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