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Introduction

The Service Request Type=data is sent to the Network without any indication of which PDP context is active. This results in the network needing to re-establish all RABs.

This has a number of undesirable side effects, especially when there are lots of PDP contexts present.

1) The number of PDP contexts is limited by the number of RLC entities supported in the UE.

2) The available UE RLC memory must be managed through a complicated algorithm in both the UE and the RNC to not exceed total available buffer size

3) The Network has no mechanism to determine which PDP contexts it needs to activate when several have been released due to inactivity or other reasons.

The Network is obliged to attempt to reactivate all PDP contexts when a Service request type data is requested. Dormant PDP contexts will be unnecessarily activated, consuming UE and RNC resources. The current procedure is wasteful on resource when PDP contexts are released in the network due to inactivity If the network is in a congested situation, it does not know which PDP context to prioritise for re-establishment. 

The number of PDP contexts is currently limited by the number of RLC entities in the UE. In theory, if the UE signals which PDP contexts have activity, the UE could request more MPDP contexts than there are L2 RLC resources available.

When a large number of PDP contexts are required to be supported, the UE and RNC must divide the available UE RLC buffer size between all of the PDP contexts and can become inefficient for the management of the UE RLC memory.

Discussion

The following scenario is a possible one from an operators/ users perspective :

1) Operator decides to provision different APNs for a variety of Always On services of type Interactive or Background

2) There may be a mixture of IPV6 and IPV4 requiring different APNs

3) The user may only actively use one or two of these services for a period of time, but not all of them.

Each active PDP context requires RNC and UE L2 resources including :

1) An RLC entity per PDP context.

2) Associated memory allocation and processing for the RLC resources in both the network and the UE

3) Associated MAC measurements for each RLC entity.

When a large number of PDP contexts are active in a UE, the RNC may decide to release the dormant PDP contexts to free up UE and RNC resources. The following scenarios illustrate how this procedure may be made significantly more efficient if the UE signals which PDP contexts have data to send.

Scenario 1

Consider the following scenario where :

1) 5 PDP contexts exist

2) The user has only one PDP context with any data activity

3) The network has placed the other four PDP contexts in dormant state

4) User initiates data transfer on one of the PDP contexts

5) UE sends service request with no information as to which PDP context is active

6) SGSN has to re-establish all four PDP contexts

7) RNC allocates RLC resources to all PDP contexts, and starts to release the three dormant RABs/PDP contexts

Impact :

Step 6 re-establishes more resources in the UE and UTRAN than necessary

Step 7 results in unnecessary RNC, UE and SGSN signalling

Scenario 2

Consider the following scenario where :

1) 5 PDP contexts exist

2) The user has only one PDP context with any data activity

3) RNC has placed the other four PDP contexts in dormant state

4) User initiates data transfer on one of the PDP contexts

5) UE sends service request with no information as to which PDP context is active

6) SGSN has to re-establish all four PDP contexts

7) RNC is congested (Either RNC resources or radio interface congestion) and only has resources for one additional PDP context
8) RNC does not know which RABs/PDP contexts to establish

Impact :

Step 8 results in the RNC not being able to select the correct RABs to re-establish.

Scenario 3

Consider the following scenario where :

1) 5 PDP contexts exist

2) The user has only one PDP context with any data activity

3) The UE only has capability of 6 RLC entities. Four are taken up by SRB#2 to 4, leaving 3 for PDP contexts.
4) RNC has placed the other four PDP contexts in dormant state

5) User initiates data transfer on one of the PDP contexts

6) UE sends service request with no information as to which PDP context is active

7) SGSN has to re-establish all four PDP contexts

8) UEs RLC capabilities exceed and the RNC does not know which RABs/PDP contexts to establish
Impact :

Step 8 results in the RNC not being able to select the correct RABs to re-establish, and limits the UEs to establishing only as many PDP contexts as there are spare AM RLC entities.

Scenario 4

Consider the following scenario where :

1) 5 PDP contexts exist

2) The UE or RNC have not implemented R2-041242 RLC improvement

3) The user has only one PDP context with any data activity

4) RNC has placed the other four PDP contexts in dormant state

5) User initiates data transfer on one of the PDP contexts

6) UE sends service request with no information as to which PDP context is active

7) SGSN has to re-establish all four PDP contexts

8) RNC allocates RLC resources to all PDP contexts, and starts to release the three dormant RABs/PDP contexts

9) With the RLC buffers being shared between the different PDP contexts, the throughput will be reduced.

Impact :

Step 9 results in the DL or UL data rate being restricted.

Proposal

It is proposed that the UE is given the ability to signal within the Service Request message which PDP contexts are active. The network may then optimise performance based upon this information.

Backwards Compatibility

The SGSN can choose to ignore this IE and behave like it does today or it can choose to optimise the performance if appropriate.

Call Flows
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Figure 1 : RNC Initiated RAB release
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Figure 2 : UE Initiated Service Request with the current standards
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Figure 3 : UE Initiated Service Request with proposed CR
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Figure 4 : Downlink data received : It should be possible to perform this in R99 

Conclusion and Proposal

Based on the above discussion, it is useful for the UE to provide information on which of the PDP contexts has data when it sends a Service Request of type Data.  This allows the network to set up only those RABs instead of setting up all the RABs.  

A CR to 23.060 to support the above feature is also provided for discussion and approval.  The CR to 24.008 is also provided for information.
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