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1 Introduction

In case of a Iu or RAB release the PDP contexts are preserved in the SGSN and GGSN. The associated RABs can be re-established at a later stage.

The preservation is different for PDP contexts using non-real-time traffic classes and for PDP contexts using real-time traffic classes.

PDP contexts using background or interactive traffic class are preserved without modifications in the SGSN and GGSN.

PDP contexts using streaming or conversational traffic class are preserved in the core network, but the maximum bit rate (MBR) is downgraded to 0 kbit/s (for uplink and downlink). The SGSN sends an Update PDP Context Request message to the GGSN to set the MBR to 0 kbit/s in the GGSN. The value of 0 kbit/s for the MBR indicates to the GGSN to stop sending packets to the SGSN for this PDP context.

Preserved PDP context (non-real-time and real-time) are re-established by the MS. The MS initiates the re-establishment of RABs by using the Service Request (Service Type = Data) message. During this procedure all RABs are established. For real-time contexts the MS should either delete the PDP contexts or re-activate. For the re-activation the MS initiates a PDP Context Modification procedure in order to set the maximum bit rate to an appropriate value.

2 Problem

The above described approach for the re-establishment does not work for PDP contexts using real-time traffic classes.

The re-establishment of preserved PDP contexts are initiated by the MS. During the Service Request procedure the SGSN establishes the RABs. Preserved PDP contexts using real-time traffic classes have a maximum bit rate of 0 kbit/s for downlink and uplink. But RANAP does not allow the value 0 kbit/s (downlink and uplink) for maximum bit rate.

3 Possible Solutions

The following possible solutions are identified:

1. RANAP allows the establishment of RABs with MBR=0/0.

RANAP has to be changed so that the establishment of RABs with MBR=0/0 is possible. Probably a special handling for such preserved real-time context would be necessary in the RNC (e.g. no allocation of radio resources).

The main drawback of this solution is the late change of RANAP (R99 onwards) which would impact the RNC and the SGSN.

2. No RAB establishment of preserved real-time contexts

In the existing standard during the RAB Assignment and the Service Request RABs for every PDP context are established. With this solution it is required that the SGSN does not establish RABs for preserved PDP context using real-time traffic classes (MBR=0/0 kbit/s). Therefore the RAB assignment and the Service Request procedure have to be changed.

In case the MS likes to re-activate these preserved PDP contexts the MS initiates a PDP Context Modification procedure in order to set the maximum bit rate to an appropriate value. But there is no existing RAB. There are two possibilities. The RAB is established during this Modification procedure or in a subsequent Service Request by the MS.

In case the MS likes to delete the context the MS initiates a PDP Context Deactivation procedure. During this procedure the SGSN needs not to send a message towards RNC.

The main drawback of this solution would be the different handling of PDP contexts using real-time and none-real-time traffic classes.

3. PDP contexts using real-time traffic classes are not preserved.

PDP contexts using real-time traffic classes are not preserved. These contexts are deleted when RAB or Iu of the related context are released (e.g. because of loss of coverage).

For that solution the sections regarding the preservation of contexts using real-time traffic classes have to be removed. The number of options and error cases reduces.

The main drawback of this solution is that in case the deleted real-time context is a Secondary PDP context all downlink data of this context may be transferred on another PDP context with an adequate TFT or without a TFT. The GGSN would have to discard data exceeding the limits of the PDP QoS profile. If the PDP context were preserved like in solutions 1 or 2 then the GGSN would delete the data of the preserved context only.

Typically, a real-time context would be deleted in case of loss of coverage. The drawback that data from a deleted context are transferred on another context has to be compared with the probability that the real-time data flow is still ongoing after a resynchronisation after a loss of coverage.

4 Proposal

Solution 1 requires a change of RANAP impacting the RNC and the SGSN. Due to the big impacts solution 1 is not preferred.

Solution 2 requires changes in the functionality of the ps domain. The SGSN has to handle non-real-time and real-time PDP contexts differently in a lot of procedures. Additionally the different handling leads to an increase in failure cases. Also accounting needs special handling for preserved PDP contexts. The only advantage is the possibility of re-establishment of real-time contexts after loss of coverage.

Solution 3 offers an easy solution. The number of options and error cases are reduced in the ps domain and in the IMS.

Due to the minimum required effort it is proposed to use solution 3.

Solution 3 requires changes in 23.060 (R99 S2-021251, R4 S2-021252, R5 S2-021253), 23.207 (S2-021255) and 23.228 (S2-021254).
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