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1. Introduction

This paper analyzes the different scenarios that are possible when the UE sends activate PDP context request to the SGSN. 
Although TS 23.060 allows the establishment of multiple PDP contexts for the same PDP type towards the same APN, this behaviour has not been fully captured in TS 24.008. Section 6.1.3.1.5 abnormal cases bullet (c) gives an impression that multiple PDP contexts towards the same APN is not allowed for the same PDP type and it also implicitly assumes that the UE always sends a PDP address in the request. 
One successful scenario was addressed in C1-124279 accepted in CT1#80 Prague. This paper aims to capture all the possible scenarios and tries to identify scenarios that need to be specified in TS 24.008.
Background:

According to stage 2 requirements, UE may have subscription for just one static PDP address and one dynamic PDP address. UE may also have subscription for more than one dynamic PDP address. When SGSN receives a request for activate PDP context, SGSN decision to accept or reject the request depends on whether it supports establishment of multiple PDP contexts towards the same APN for the same PDP type and it also depends on whether it is allowed by the subscription.

Snippet from TS 23.060 Annex A: 
“An MS may have multiple subscription records for the same PDP type and the same PDP address, but with different APNs.

An MS may have one or two subscription records with the same PDP type and the same APN: one with a static PDP address, one with a dynamic PDP address.

An MS may have multiple subscription records with the same APN, but with different PDP types.”
2. Scenarios
2.1 Scenario 1: UE sends an Activate PDP context request with the same APN and PDP type but without a PDP address; Existing PDP context established with a dynamic PDP address
SGSN does not receive any PDP address from the UE. So, the strict comparison of triplet {APN, PDP type, PDP address} will fail. Outcome for the procedure depends on whether SGSN supports establishment of multiple PDP contexts towards the same APN for the same PDP type and subscription options. Following are the possible outcome:
2.1.1 As per the above quoted text, if the subscription allows support for only one dynamic PDP address to be assigned for the UE, then the network can retain the existing context and reject the establishment of new context irrespective of whether network supports establishment of PDP contexts towards the same APN or not. [Should this be captured as a failure scenario in section 6.1.3.1.5?  Is this the same as 2.1.3?]
2.1.2 As per the above quoted text, if the subscription allows support for more than one dynamic PDP address to be assigned for the UE and the network supports establishment of multiple PDP contexts towards the same APN, then network can retain the existing context and proceed with the establishment of new context. [This should be captured as a success scenario in section 6.1.3.1.1]
2.1.3 If the network does not support establishment of multiple PDP contexts towards the same APN, then network can retain the existing context and reject the establishment of new context irrespective of whether is allowed by subscription or not. [This should be captured as a failure scenario in section 6.1.3.1.5]
2.2 Scenario 2: UE sends an Activate PDP context request with the same APN and PDP type but without a PDP address; Existing PDP context established with a static PDP address
SGSN does not receive any PDP address from the UE. So, the strict comparison of triplet {APN, PDP type, PDP address} will fail. Outcome for the procedure depends on whether SGSN supports establishment of multiple PDP contexts towards the same APN for the same PDP type. Since the existing context has been established with static PDP address and the new request is for a dynamic PDP address, this is allowed by the minimum subscription option as stated in TS 23.060. Following are the possible outcome:
2.2.1 If the network supports establishment of multiple PDP contexts towards the same APN, then the network can retain the existing context and proceed with the establishment of new context. [This has been captured as a success scenario in section 6.1.3.1.1 – C1-124279]
2.2.2 If the network does not support establishment of multiple PDP contexts towards the same APN, then network can retain the existing context and reject the establishment of new context. [This should be captured as a failure scenario in section 6.1.3.1.5 – same as 2.1.3]
2.3 Scenario 3: UE sends an Activate PDP context request with the same APN and PDP type and includes a PDP address; Existing PDP context established with a dynamic PDP address
SGSN receives a PDP address from the UE. SGSN performs a comparison of the triplet {APN, PDP type, PDP address}. If the strict comparison fails, outcome for the procedure depends on whether SGSN supports establishment of multiple PDP contexts towards the same APN for the same PDP type. Since the existing context has been established with dynamic PDP address and the new request is for a static PDP address, this is allowed by the minimum subscription option as stated in TS 23.060. Following are the possible outcome:

2.3.1 
If the network supports establishment of multiple PDP contexts towards the same APN, then the network can retain the existing context and proceed with the establishment of new context. [This should be captured as a success scenario in section 6.1.3.1.1]
2.3.2
If the network does not support establishment of multiple PDP contexts towards the same APN, then network can retain the existing context and reject the establishment of new context. [This should be captured as a failure scenario in section 6.1.3.1.5 – same as 2.1.3]
2.4 Scenario 4: UE sends an Activate PDP context request with the same APN and PDP type and includes a PDP address; Existing PDP context established with a static PDP address

SGSN receives a PDP address from the UE. SGSN performs a comparison of the triplet {APN, PDP type, PDP address}. If the strict comparison matches, then the SGSN proceeds as stated in section 6.1.3.1.5 bullet (c):
“c)
 MS initiated PDP context activation request for an already activated PDP context (on the network side)

i)
If the network receives a ACTIVATE PDP CONTEXT REQUEST message with the same combination of APN, PDP type and PDP address (see NOTE 1) as an already activated PDP context, the network shall deactivate the existing PDP context (see NOTE 2) and, if any, all the linked PDP contexts (matching the combination of APN, PDP type and PDP address), locally without notification to the MS and proceed with the requested PDP context activation.”

If the strict comparison fails, the SGSN checks whether the existing PDP context was setup using static PDP address. If it has been established with static PDP address, then it rejects the new request as only one PDP context with static PDP address is allowed. 
2 Proposed way forward:

It is recommended that CT1 considers the above 4 scenarios and document the missing aspects to ensure that TS 24.008 is aligned with the requirements specified in TS 23.060. Proposed changes are available in C1-124502.
