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PDP-context preservation in A/Gb mode for Rel-5 and Rel-6

1. Introduction

In CR435r2 to GPRS stage 2, 23.060 V5.5.0 [3] the preservation procedure of real time PDP context in A/Gb mode was defined and aligned with the existing procedure that was defined only for Iu mode. In a LS from SA2 [7], GERAN is informed of the change.

In [3,4], two new RLC/MAC timers, T3214 and T3215, were proposed in MS and Network to guard link preservation signalling to upper layers after the detection of a link failure, in A/Gb mode. Motivations for the new timers were provided in companion contributions [1,5]. 

Because [3,4] could not be agreed in TSG GERAN #16, in a new CR to 23.060 [2], it is proposed to remove radio status as a trigger for PDP context preservation in Rel-5. 

2. Discussion

It seems pre-mature to introduce such a PDP Context preservation related procedure based on RLC/MAC link monitoring in Rel-5, unless it can be expected to generalize to the case when GRR is introduced in Rel-6. 

The important issue to handle in Rel-5, as identified in [6], is to prevent that a subscriber is incorrectly charged for a streaming service, while experiencing a link failure. Stopping GGSN from sending DL data is not seen to be a serious issue. The DL flow will quickly cease after the radio link is lost, with any common IP transport layer protocol. Today an MS initiated cell change can take up to 15 sec. before the source BSS is notified, and is not supposed to lead the source BSS to trigger preservation. With so long allowed interruptions, it is not possible to disallow other shorter interruptions.  BSS can also provide LLC-DISCARDED PDU (including PFI IE) to SGSN, which can be used to adjust Charging Data Records, CDRs, traffic data volumes in SGSN. If GGSN CDRs are also collected they can be corrected by the billing system.

With the introduction of dedicated radio resources in Rel-6, that are charged per time usage, resources need to be released after a link failure, to stop charging for them (assuming resources have to be utilized efficiently). This is the main motivation for triggering PDP context preservation in SGSN after a link failure. RADIO-STATUS PDU with cause “Radio contact lost with MS” or “Radio link quality insufficient to continue communication” indicate to SGSN that radio resources have been released for that MS.

For GSM CS speech and data calls, the criterion for determining radio link failure is based on the success rate of decoding messages on SACCH. The strategy (as defined in 45.008, sect. 5) is that “a forced release will not normally occur until the call has degraded to a quality below that at which the majority of subscribers would have manually released” the call. There is no timer specified to guard a forced release. Decision is taken based on link quality measurements only. CS calls are not re-established after a forced release by the network. This has to be performed manually by the subscriber.

For Iu mode, PDP context preservation is triggered by the (synchronous) detection of RRC connection failure in SGSN and MS. For traffic classes streaming and conversational this triggers the downgrade of the maximum bit rate (QoS attribute) to 0 kbit/s and terminates the DL data flow for that PDP context. After connection is regained, it is the responsibility of the UE to initiate the PDP context modification procedure to re-activate (or deactivate) the PDP context and re-establish the RAB.

3. Way forward

A similar strategy for A/Gb mode PS conversational (and streaming) services seem reasonable, assuming it is used as transport for audio and video type content. Since background or interactive PDP contexts are not charged per time usage (only for data volume transferred), no action is required. For a streaming or conversational traffic class, setting MBR=0 in response to detecting a deteriorated radio connection has an effect similar to a forced release of a CS call (in that radio resources are released). To avoid an unsynchronized situation (MS-SGSN) after PDP context preservation has been triggered, the MS is left in control, and decides what actions to take when the radio connection is regained.

To remove preservation triggered by radio status in A/Gb mode for Rel-5, as proposed in [2], seems acceptable for Rel-5. There is no strong argument for triggering PDP context preservation as a result of link failure before PS conversational services (and GRR) are supported, in Rel-6. Since there is no protocol defined to support resource reservation in Rel-5, the BSS cannot really guarantee QoS beyond BE (best effort) and as a consequence time based tariffs are not suitable for use pre Rel-6. As long as charging is based on transferred data volume, where is no adverse effect on charging, caused by link failure/degradation. In Rel-5, existing mechanisms can be used to detect RLC/MAC link failure.

The issue of improvements to radio link supervision in conjunction with the introduction of GRR in Rel-6, and how to trigger PDP context preservation require further study. However, with GRR better tools for detecting link failure can be anticipated. Two main alternatives can be envisioned, depending on the logical channel used to evaluate link quality:

1. Supervision of measurement reports in UL (and SI messages in DL). sent on a SACCH logical channel using LAPDM (for dedicated channel, TR sect. 5.4.2.2) or on PACCH using RLC/MAC NC2 measurement reports (for shared channel, TR sect. 5.4.2.3).similar to what is defined for GSM CS today.

2. Direct supervision of RLC data and control blocks, similar to what is defined for the network side today, based on counters (N3101/N3105).

With both alternatives, the detection of link failure can be based on counting the average number of missing/erroneously decoded frames, and trigger PDP context preservation, with or without guard timers. The effect on charging can be estimated and corrected (if needed) based on the erroneous frame count kept by the BSS.

Of the two alternatives, #2 gives a more accurate value of the actual user data throughput and can be compared with the GBR in the PFC QoS profile. #2 also has the advantage of some similarity with existing RLC/MAC TBF supervision, even if there are no counters defined today for the MS side (just timers). One problem with #2 is that it is only accurate as long as user data is actually sent on the link. For the case where an MS is not configured with bidirectional TBFs it is anticipated that synchronized MS and BSS detection of degraded radio connections will also be more difficult to ensure, especially if RLC acknowledged mode is not used. However, the network could schedule tighter measurement reports (or some other message) during periods of low link utilization, if that is deemed necessary to evaluate the link quality as the basis for a preservation decision. 

The abnormal release with access retry procedure currently defined for the MS side, is probably not suitable for a more permanent radio resource allocation (than a classic TBF) that is intended for streaming/conversational service, managed with GRR. 

One interesting difference between how counting is defined today for GSM CS (in 45.008, Sect. 5) and RLC/MAC N3101/N3105 is that for GSM CS an averaging (leaky bucket) process is defined, while for RLC/MAC only the absolute number of consecutive missing RLC/MAC blocks matters.

In Rel-6, for a service with GBR > 0 (with or without handover support) the BSS will ensure it has resources reserved for the service. It will not accept a Create BSS PFC Request sent from the SGSN during PDP Context Activation if it cannot support the requested GBR. Any link degradation detected by the BSS after it has sent a resource allocation request message to the MS can be interpreted as a departure from the negotiated QoS.

Frequent changes between preservation and re-establishment of a PDP context (with GBR>0) should be avoided because of its impact on control plane signalling. Similar to a CS call, a somewhat conservative strategy would be preferable. Common interruptions that are not link failure related, like MS initiated inter-BSS cell re-selection should not lead the source BSS to initiate PFC preservation by sending a RADIO-STATUS or MODIFY-BSS-PFC PDU to the SGSN. The BSS has to recognise the difference between a real link degradation and the MS disappearing temporarily during an MS initiated cell re-selection.. With PS HO support or NC cell reselection, the MS will not leave a cell spontaneously and this is not a problem. In Rel-6,  to remove this uncertainty, it may be practical to introduce the restriction that PDP context preservation is only supported in A/Gb mode for conversational/streaming services with GBR>0 that are subject to PS HO or NC cell reselection,. If needed, this restriction can be removed in a future release (post Rel-6).

4. Conclusion

It is proposed that:

· PDP context preservation triggered by radio status in A/Gb mode can be removed 
for Rel-5, as proposed in [2].

· For Rel-6, PDP context preservation is only supported in A/Gb mode for conversational/streaming services with GBR>0 that are subject to PS HO or NC cell reselection.

· BSS and MS monitoring of RLC data and control blocks should be used as the primary means for detecting a degraded radio connection and triggering PDP context preservation (exact algorithms are FFS).
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