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Introduction
During CT4#54 and CT4#55, the issue of unaccepted PDN connection during service request and S1/IRAT HO was discussed. Specifically C4-112132 and C4-120573 were agreed. C4-120573 specified that ‘Bearer Context to be Modified’ IE in Modify Bearer Request message may contain ‘reserved IP Address’ in the TEID for atleast the non-GBR bearers of unaccepted PDN connections during S1 based and IRAT handovers. However, TAU/RAU procedures were not considered during the discussions.
Tracking Area Update Procedure

The scenario is similar to the one discussed in C4-111902.
· UE has 3 PDN connections (LBI#1, LBI#2 and LBI#3) in the source.
· Each PDN connections have two bearers each.

· UE performs the TAU; the MME and SGW are changed during this procedure.
· For some reason, UE deletes all bearers/PDN connection except LBI#1-B1, LBI#1-B2 and LBI#2-B1.
See Figure 1 below for the original configuration when UE is in the source side.
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Figure 1
Then, UE initiates the TAU with MME and SGW relocation procedure. But the only LBI#1-B1, LBI#1-B2 and LBI#2-B1 bearers are present after the TAU. As specified in 24.301, the UE can include “EPS bearer context status IE” to indicate to the network, list of active bearers in the UE. If there is a mismatch, MME deletes the bearers which are active in the network but inactive in the UE without any UE signalling.
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Figure 2
Tracking Area Update with SGW change procedure in 23.401 (Section 5.3.3.1, step 8) states that “If the MME has changed the new MME verifies the EPS bearer status received from the UE with the bearer contexts received from the old MME/old S4 SGSN. If the MME has not changed the MME verifies EPS bearer status from the UE with the bearer contexts available in the MM context. The MME releases any network resources related to EPS bearers that are not active in the UE. If there is no bearer context at all, the MME rejects the TAU Request.” Stage 2 is not clear how the resources are cleaned up by target MME.
It is expected that the target MME creates the PDN Connection in the target SGW (in case of inter SGW HO) or switches the PDN connection to new MME (in case of intra-SGW HO) before initiating ‘Delete Session Request’ for the resources. MME will use Create Session Request message (during TAU with SGW relocation) or Modify Bearer Request (during TAU without SGW relocation).
Create Session Request message contains:

	Bearer Contexts to be created
	M
	Several IEs with the same type and instance value shall be included on the S4/S11 and S5/S8 interfaces as necessary to represent a list of Bearers. One single IE shall be included on the S2a/S2b interface.
One bearer shall be included for E-UTRAN Initial Attach, PDP Context Activation, UE requested PDN Connectivity, Attach with GTP on S2b, UE initiated Connectivity to Additional PDN with GTP on S2b,  Handover to Untrusted Non-3GPP IP Access with GTP on S2b, and Initial Attach in WLAN on GTP S2a.

One or more bearers shall be included for a Handover/TAU/RAU with an SGW change.
	Bearer Context
	0

	Bearer Contexts to be removed
	C
	This IE shall be included on the S4/S11 interfaces for the TAU/RAU/Handover cases where any of the bearers existing before the TAU/RAU/Handover procedure will be deactivated as consequence of the TAU/RAU/Handover procedure.

For each of those bearers, an IE with the same type and instance value shall be included.
	Bearer Context
	1


When non-default bearers are not accepted by the UE (or pre-empted by the target MME), the MME sends the non-default bearer EBI in ‘Bearer Contexts to be Removed’ IE. This approach was accepted in CT4 via P-CR C4-083814. One of the arguments for adding the ‘Bearer Contexts to be Removed’ IE for explicitly informing SGW of the removed bearers was to allow SGW to stop sending DDN messages for the bearers which are to be removed. Upon successful completion of Create Session Request or Modify Bearer Request, the MME initiates Delete Bearer Command for the unaccepted bearers
However the situation is complicated if the whole PDN connection is not accepted by the UE or pre-empted by the target MME. As the ‘Bearer Contexts to be Created’ IE is Mandatory in the create session request (and ‘Bearer Context to be Modified IE is mandatory in Modify Bearer Request), when default bearer is not accepted (i.e. whole PDN connection is to be removed), the MME behaviour needs further clarification.

The ‘Bearer Contexts to be Created’ IE has been Mandatory IE from Rel-8 onwards, and the contributing companies do not see this as FASMO issue. Therefore, we need to solve the issue in backward compatible manner in Rel-12. 
We discuss the issue of inter-SGW TAU/RAU procedure.

Option 1: MME sends the EBI of the default bearer of the failed PDN connection in both ‘Bearer Context To be Created’ and ‘Bearer Contexts to be Removed’ IE. The advantage of this approach is that SGW is aware of the failed PDN connection and hence can approach the avoid sending DDN. With this solution the MME may have to handle the SGW implementations which do not expect same EBI in both ‘Bearer Context To be Created’ and ‘Bearer Context To be Removed’ IEs. There is a risk also that some SGW implementations may not detect the duplicate EBIs when creating the list of ‘Bearer Context to be Modified’ IE towards PGW.
Option 2: MME sends EBI of the default bearer of the failed PDN connection only in ‘Bearer Context To Be Created’ UE. The disadvantage of the solution is that the SGW might send unnecessary DDN if a downlink packet arrives on the failed PDN connection before the MME has a change to delete the PDN connection. This cause some unnecessary paging requests and UE Service Request over the air. However, if both MME/SGSN and SGW support ‘EBI in DDN’ enhancement which was introduced in Rel-9, the over the air paging will not occur.
In case of intra-SGW TAU procedure, the Modify Bearer Request message has ‘Bearer Context To be Modified’ and mandatory IE and similar issue is observed. The options suggested above are also applicable for this scenario.
We solicit feedback from companies on the preferred approach.
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