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Abstract of the contribution:

In roaming condition, it is desirable for the HPLMN to be informed of the reason of a Delete PDP Context and Delete Session procedures for QoS monitoring, error reporting and troubleshooting.
1 Related issue

From the HPLMN perspective, it is not possible to differentiate a Delete Session procedure or a Delete PDP context in a non-failure case (e.g. due to a Routing Area Update) from a failure case (e.g. due to a QoS parameter mismatch at Initial Attach).

Therefore if such failure occurs during the connectivity setup, no alarm is raised in the HPLMN. The HPLMN can only detect the problem by indirect means like monitoring the IP traffic from the VPLMN, using remote controlled end to end test tools or customer complaints. Here is the list of the different cases where we have the Delete PDP Context request or Delete Session request:
· When the MS re-attaches to the same SGSN without having properly detached before.
· On the reception of Cancel location whereas there are active PDP contexts in the old SGSN for this particular MS.

· In the MS-initiated GPRS detach, the active PDP contexts in the GGSNs regarding this particular MS are deactivated by the SGSN sending Delete PDP Context Request (TEID) to the GGSNs

· In the SGSN-initiated GPRS detach, the active PDP contexts in the GGSNs regarding this particular MS are deactivated by the SGSN sending Delete PDP Context Request (TEID) to the GGSNs

2 Related issue example
Recently some roamers did not get IP connectivity because the PDP Context setup failed due to a mismatch between the GGSN authorized eARP value and the one allowed in the SGSN. After the completion of the Create PDP Context procedure, the SGSN performed a Delete PDP Context procedure. From the HPLMN perspective, both the Create PDP Context and the Delete PDP Context procedures were successful as there is no cause reported in the Delete PDP Context procedure and no way to differentiate it from a normal Delete PDP Context procedure occurring for instance during a change of SGSN.Therefore no alarm was raised in the HPLMN. The HPLMN only detected the problem by indirect means like monitoring the IP traffic from the VPLMN, using remote controlled end to end test tools or customer complaints. Note that customers do not often report issues when roaming as it is expensive to call the customer care. 

Those indirect detection means are slower to detect issues than an explicit error cause sent back to the HPLMN. So it will take more time to fix them and the QOS will be lower. 

3 Proposed solution 
The MME or SGSN shall add an appropriate cause value in the Delete Session Request and Delete PDP Context request message describing the reason of the session deletion. We propose to add a Cause value in all the Delete PDP Context request and Delete Session request request from the MME or SGSN in the TS 23.060 and TS23.401.  
Below you will find an example of modification section 6.6.2.1 from the TS 23.060 :
“6.6.2.1
SGSN-Initiated Detach Procedure

The SGSN-Initiated Detach procedure when initiated by the SGSN is illustrated in Figure 24.
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Figure 24: SGSN-Initiated GPRS Detach Procedure

NOTE:
All steps except step 2 are common for architecture variants using Gn/Gp based interaction with GGSN and using S4 based interaction with S‑GW and P‑GW. For an S4 based interaction with S‑GW and P‑GW, procedure steps (A) are defined in clause 6.6.3.

1)
The SGSN informs the MS that it has been detached, by sending Detach Request (Detach Type) to the MS. Detach Type indicates if the MS is requested to make a new attach and PDP context activation for the previously activated PDP contexts. If so, the attach procedure shall be initiated when the detach procedure is completed.


If this Detach procedure is due to the MS's Detach Request via a CSG cell which the MS is not allowed to access, i.e. the CSG subscription for this CSG ID and associated PLMN is absent or expired, the SGSN shall send a Detach Request to MS with an appropriate cause indicating the MS is not allowed to access this CSG.

2)
The active PDP contexts in the GGSNs regarding this particular MS are deactivated by the SGSN sending Delete PDP Context Request (TEID, Cause) messages to the GGSNs. The GGSNs acknowledge with Delete PDP Context Response (TEID) messages.

3)
If the MS was both IMSI- and GPRS-attached, the SGSN sends a GPRS Detach Indication (IMSI) message to the VLR. The VLR removes the association with the SGSN and handles paging and location update without going via the SGSN.

4)
The MS sends a Detach Accept message to the SGSN any time after step 1. If the MS receives Detach Request from the SGSN via a CSG cell with the cause indicating the MS is not allowed to access this CSG, the MS shall remove this CSG ID and associated PLMN from its Allowed CSG list, if present.

5)
After receiving the Detach Accept message, if Detach Type did not request the MS to make a new attach, then the 3G SGSN releases the PS signalling connection.

The CAMEL procedure calls shall be performed, see referenced procedure in TS 23.078 [8b]:

C1)
CAMEL_GPRS_PDP_Context_Disconnection.
This procedure is called several times: once per PDP context. The procedure returns as result "Continue".

C2)
CAMEL_GPRS_Detach and CAMEL_PS_Notification.
They are called in the following order:

-
The procedure CAMEL_GPRS_Detach is called. The procedure returns as result "Continue".

-
Then the procedure CAMEL_PS_Notification is called. The procedure returns as result "Continue".”
2 Actions
We propose to add a Cause value in all the Delete PDP Context request and Delete Session request request from the MME or SGSN in the TS 23.060 and TS23.401.  We propose two CR providing the correction on release 11 and if  possible some mirrors one for earlier releases. 
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