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Introduction of the Preservation Feature in GERAN

Scope

TS 23.060 defines the preservation procedure for 3G real-time PDP contexts to allow the continuation of the data transfer after a regain of coverage and to protect potentially existing secondary PDP contexts without TFT. There was no need to introduce the preservation procedure also for 2G since realtime was out of scope for 2G. The support of PDP context with traffic class streaming in Rel-5 also in 2G requires the re-consideration of this issue.  

Assumptions and Descriptions

The description of the 3G preservation trigger can be found in Annex A. There can similar triggers be defined for 2G. The principles of defining such triggers are:

· Detection of a situation in which the MS is not longer able to receive and send in the current cell

· Preventing a higher frequency of switching between preservation and re-establishment of the data path

The preservation procedure for realtime PDP contexts needs to be aligned to the 3G procedure which require:

1. Modify PDP context at GGSN to maximum bitrate of 0kbit/s for up- and downlink

2. Deletion of BSS flow context

3. Adaptation of flow control

It is implementation dependent if the preservation of non-realtime PDP contexts triggers any action, e.g. deletion of the BSS packet flow context or if the expiry of the packet flow timer is sufficient.

1.1 Preservation

The following trigger need to be taken into consideration for 2G preservation of realtime PDP contexts:

· Radio Status procedure as defined in TS 48.018 for the causes “Radio contact lost with MS” and “Radio link quality insufficient to continue communication” (but not “cell-reselection ordered”)

· Intra- and inter-SGSN Suspend procedure as defined in 48.018 and 23.060 (inter SGSN only in Rel-5)
The following events do not trigger the 2G preservation:

· Radio Status with cause “cell-reselection ordered”

· Cell update

· Routing Area Update Request

· SGSN Context Request

· Expiry of the ready timer

1.2 Re-establishment

Re-establishment of preserved realtime PDP contexts:

· MS initiated PDP context modification procedure

The following events represent trigger for a potential re-establishment of the BSS packet flow context in case of non-realtime PDP contexts. It is implementation dependent if the BSS packet flow context is created at this points or if the next LLC PDU in the BSS triggers the download if required 

· Resume within the same RA as the Suspend has been received

· RAU procedure after preservation due to Radio Status or Suspend

· Cell Update after Radio Status

Note that the re-establishment of the BSS packet flow context for real-time PDP context is done during the MS initiated PDP context modification procedure.

1.3 3 Proposal

1.3.1 Preservation of real time contexts

As outlined above, there are several different triggers (see above), which shall be used in the SGSN to preserve PDP contexts:

· Radio Status

The reception of the RADIO STATUS PDU in the SGSN (as shown in Figure 1) may cause  preservation of PDP contexts. But only in case the “Radio cause” IE indicates “Radio contact lost with MS” or “Radio link quality insufficient to continue communication". For the other radio cause “cell re-selection ordered” the preservation feature is not triggered in the SGSN.
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Figure 1:
Preservation of realtime PDP contexts

The preservation of non-realtime PDP context is done already now since there is no specific handling related to it. The local modification of the maximum bit rate to 0kbit/s in up- and downlink direction (MBR=0/0kbit/s) is specific for realtime PDP contexts. The term local refers to the modification in the MS and the network (SGSN/GGSN) which is done without signaling between MS and network (see figure above).

All PDUs that still remain in the SNDCP are discarded for a PDP context that is preserved.

· Suspend procedure:
The preservation feature  triggered by the suspend procedure invokes a similar handling.
Re-establishment of preserved contexts

The MS that regains coverage shall reverse the preservation of realtime PDP contexts via the MS initiated PDP context modification procedure (see below). 
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Figure 2:
Reversing of the PDP context preservation

The MS may have deactivated one or more of its activated PDP context while it was out of coverage. The synchronisation between MS and network concerning the status of the PDP contexts is triggered during the RAU procedure by inserting the PDP Context Status information in the RAU-Request (see 24.008).

2 Summary

It is proposed to align GPRS and UMTS as far as the preservation procedure for realtime PDP contexts is concerned. The trigger for the preservation in GPRS are different to that in UMTS and are only the following events:

· Suspend procedure as defined in 48.018

· RADIO STATUS PDU (Radio cause “Radio contact lost with MS” or “Radio link quality insufficient to continue communication" only)
The preservation is either reversed via MS initiated PDP context modification or the preserved context are deactivated via PDP context synchronisation triggered during the RAU procedure when these are not longer active in the MS.

Other trigger as the mentioned above does not exist for the preservation. This is especially true for other events that may suspend the data traffic as there are the inter-SGSN change, cell update or expiry of the ready timer.

To introduce the preservation feature also in GERAN A/Gb mode, the corresponding CRs on 23.060 are provided. 

The 23.060 sections 9.2.3.4 and 9.2.3.5 describe the trigger for the PDP context preservation procedure in 3G.

9.2.3.4
RNC-Initiated PDP Context Modification Procedure
The RNC can request the release of the Iu connection (see clause "Iu Release Procedure") e.g. due to a break of the radio connection or due to user inactivity. After Iu Release the PDP contexts are modified as follows:

-
In the SGSN, for a PDP context using background or interactive traffic class, the PDP context is preserved with no modifications.

-
In the SGSN, for a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink) when the associated RAB is released. The SGSN sends an Update PDP Context Request (TEID, QoS Negotiated) message to the GGSN to set the maximum bit rate to 0 kbit/s in the GGSN. The value of 0 kbit/s for the maximum bit rate indicates to the GGSN to stop sending packets to the SGSN for this PDP context. The value of 0 kbit/s for the maximum bit rate for both uplink and downlink indicates to the SGSN that a RAB shall not be re-established for this PDP Context in subsequent Service Request Procedure. CAMEL procedure calls shall be performed, see referenced procedure in 3G TS 23.078: CAMEL_GPRS_Change_Of_QoS. The procedure returns as result "Continue".

The following procedures shall be performed in the MS when radio coverage is lost:

-
For a PDP context using background or interactive traffic class, the PDP context is preserved even if RRC re-establishment procedures have failed.

-
For a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink) when the RRC re-establishment procedure has failed. After coverage is regained and if the MS did not deactivate the PDP Context locally the MS should start MS-initiated PDP Context Modification procedure or the PDP Context Deactivation procedure. The MS shall use the PDP Context Modification procedure to re-activate the PDP context and re-establish the RAB 

9.2.3.5
RAB Release-Initiated Local PDP Context Modification Procedure
The RNC can request a RAB to be released through the RAB Release procedure without releasing the Iu connection. 

After the RAB(s) release the SGSN shall modify the PDP context as follows:

-
In the SGSN, for a PDP context using background or interactive traffic class, the PDP context is preserved with no modifications.

-
In the SGSN, for a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (both for uplink and downlink) when the associated RAB is released. The SGSN sends an Update PDP Context Request (TEID, QoS Negotiated) message to the GGSN to set the maximum bit rate to 0 kbit/s in the GGSN. The value of 0 kbit/s for the maximum bit rate indicates to the GGSN to stop sending downlink packets corresponding to this PDP context. The value of 0 kbit/s for the maximum bit rate for both uplink and downlink indicates to the SGSN that a RAB shall not be re-established for this PDP Context in subsequent Service Request Procedure. CAMEL procedure calls shall be performed, see referenced procedure in 3G TS 23.078: CAMEL_GPRS_Change_Of_QoS. The procedure returns as result "Continue".

The following procedures shall be performed in the MS when the RRC layer indicate to higher layer that a RAB has been released and the RAB release was not initiated due to a PDP Context Deactivation Procedure:

-
For a PDP context using background or interactive traffic class, the PDP context is be preserved with no modifications. 

-
For a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink). 

At this point or at a later stage, the MS may start a PDP Context Deactivation procedure or PDP Context Modification procedure. The MS shall use the PDP context modification procedure to re-activate the PDP context and to re-establish the RAB.
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