SA WG2 Temporary Document

Page 1
-


3GPP TSG SA WG2 Architecture — S2#56b Rel-8 Ad-hoc
S2-070796
12 - 15 February 2007

St Louis, Missouri, USA

Source:
Nokia
Title:
Reconsider the need of direct tunnel specific error handling in RNC
Document for:
Discussion and Approval
Agenda Item:
9
Work Item / Release:
OPTUNEL/Rel-7
Abstract of the contribution: This contribution proposes to change RNC behaviour in Rel-7 such way that whenever RNC receives a GTP-U error indication (from SGSN or GGSN) it shall initiate the RAB Release Procedure towards SGSN. 

1. Introduction
GTP-U error handling in case of SGSN failure (i.e. RNC functionality in Rel-6 and earlier):
TS 23.060 clause 13.8.2 “SGSN Failure” currently specifies the following:

When the SGSN receives a GTP-U PDU from RNC for which no PDP context exists, the SGSN shall discard the GTP-U PDU and send a GTP error indication to the originating RNC. The RNC shall locally release the RAB.

TS 29.060 clause 7.3.7  “Error Indication” just refers to 23.060 as follows:

The behaviour of the RNC when it receives an Error Indication from a SGSN is specified in 3GPP TS 23.060 [4].
TS 23.007 and TS 25.413 contain no description.
Direct Tunnel specific RNC behaviour that is currently specified for Rel-7 
23.060 CR0570 in S2-064134
If the RNC receives an error indication from a GGSN and the RNC has the DTI flag set for that RAB, it shall initiate the RAB Release procedure with the error cause ’Resource Not Available in GGSN’.

25.413 CR0083r5  “Direct Tunnel Indication”
This CR needs to be corrected as pointed in the LS S2-070604 to RAN3.
In SA2#56 Florence Nokia proposed to consider change RNC behaviour in Rel-7 such way that whenever RNC receives a GTP-U error indication (from SGSN or GGSN) it shall always initiate the RAB Release procedure. If this change can be done then no Direct Tunnel specific error handling in RNC is required as the RNC need not differentiate if SGSN or GGSN sent the error indication.

2. Discussion
The RNC functionality in Rel-6 was for the case where an error indication is only send by SGSN. As the SGSN does have any valid RAB information the RNC can just locally release the RAB rather than send RAB Release Request to SGSN. If the RNC would initiate RAB release the SGSN will in this case just discard the Request that cause some additional signalling without real benefit.
With Direct Tunnel the situation change because then the RNC may receive error indication from SGSN or GGSN. It we consider that a GTP-U error indication is a rare case then signalling load is not a problem even if the RNC would initiate RAB Release also in the case when it received the indication from the SGSN. In the future this will be even more rare case if we assume most of the connections use Direct Tunnel.

3. Conclusion and proposal
As seen from the discussion above if the RNC will always initiate RAB Release procedure when it receives GTP-U error indication it will create some additional signalling load in case of SGSN failure, but does not harm if the error case is rare as the SGSN will just discard those invalid RAB Release Request.
It would simplify the implementation if the RNC need not differentiate whether SGSN or GGSN sent the error indication, therefore it is proposed to change RNC behaviour in Rel-7 such way that whenever RNC receives a GTP-U error indication (from SGSN or GGSN) it shall always initiate the RAB Release procedure.

Appropriate TS 23.060 changes are proposed below. If agreed Nokia will prepare proper 23.060 CR in addition RAN3 need to be informed so that they can revise (or remove) the agreed 25.413 CR0083r5  “Direct Tunnel Indication” (R3-062021).
Appropriate TS 23.060 changes (on top v 7.3.0) are proposed below.
13.8.2
SGSN Failure

When an SGSN fails, it deletes all MM and PDP contexts affected by the failure. SGSN storage of subscriber data is volatile. Based on configuration data, the SGSN shall send a Reset message to each of its associated VLRs. The VLRs shall mark all associations containing the restarted SGSN as unreliable. See TS 23.007 [5]. In the case of optional CAMEL interaction the failing SGSN shall invoke the CAMEL-GPRS-Exception procedure towards the GSM‑SCFs.

If data or signalling, except GPRS attach and RA update, is received in an SGSN from an MS for which no MM context exists in the SGSN, the SGSN shall discard the data or signalling.

If an RA update request is received in an SGSN from an MS for which no MM context exists in the SGSN, or in the old SGSN for the inter-SGSN RA update case, the SGSN shall reject the RA update with an appropriate cause. In order to remain GPRS-attached, the MS shall then perform a new GPRS attach and should (re‑)activate PDP contexts.

If a service request is received in a 3G‑SGSN from an MS for which no MM context exists in the 3G‑SGSN, the 3G‑SGSN shall reject the service request with an appropriate cause. In order to remain GPRS-attached, the MS shall then perform a new GPRS attach and should (re‑) activate PDP contexts.

NOTE:
In some cases, user interaction may be required, and then the MS cannot (re‑)activate the PDP contexts automatically.

When the SGSN receives a PDU Notification Request message for which no MM context exists, the SGSN returns a PDU Notification Response message to the GGSN with an appropriate cause (see clause "Unsuccessful Network-Requested PDP Context Activation Procedure"), and the SGSN may search the MS by paging with the IMSI in the SGSN area. An MS that is paged for PS services with IMSI as the identifier shall perform a new GPRS attach and should (re‑)activate PDP contexts.

When the SGSN receives a GTP‑U PDU from the GGSN for which no PDP context exists, it shall discard the GTP‑U PDU and send a GTP error indication to the originating GGSN. The GGSN shall mark the related PDP context as invalid.

When the SGSN receives a GTP‑U PDU from the RNC for which no PDP context exists, the SGSN shall discard the GTP‑U PDU and send a GTP error indication to the originating RNC. The RNC shall initiate the RAB Release procedure.

When the SGSN receives a mobile-terminated SM from the SMS‑GMSC for an IMSI unknown in the SGSN, it rejects the request.

When the SGSN receives a paging request over the Gs interface for an IMSI unknown in the SGSN and the SGSN has not completed recovery, the SGSN may page the MS for packet services with IMSI as identifier in the area specified by the location information provided by the MSC/VLR. If no such location information is provided, the SGSN may page the MS in the routeing areas corresponding to that MSC/VLR. After the MS performs a combined GPRS attach, the SGSN may continue serving the Gs interface paging request.

13.8.3
GGSN Failure

When a GGSN fails, all its PDP contexts affected by the failure become invalid and may be deleted. GGSN storage of subscriber data is volatile.

When the GGSN receives a GTP‑U PDU for which no PDP context exists, it shall discard the GTP‑U PDU and return an error indication to the originating node (the SGSN or, if Direct Tunnel is established, the RNC).
If the RNC receives an error indication it shall initiate the RAB Release procedure.

If the SGSN receives an error indication from a GGSN or a RAB Release Request from the RNC with the error cause 'Resource Not Available in GGSN' (indicating that the PDP context does not exist on GGSN) it shall mark the related PDP context as invalid and send a Deactivate PDP Context Request message to the MS. The MS may then activate a new PDP context.
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