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Introduction

SA2 sent LS to CT4 on indication to GGSN of secondary PDP context complete (C4-060115, S2-053031) which is based on discussion concerning CR 0538 to TS 23.060 (S2-052575). Both papers state that “due to the fact that the PDP context is created in the GGSN first, followed by the RAB establishment towards the RAN, there is a risk for unnecessary delays or packet loss. RAB establishment can take in the order of seconds and it is not clear how the GGSN shall handle downlink payload to avoid packet loss”.
Let’s take a closer look into the identified problem.
Problem description

First of all it is important to highlight that CR 0538 to TS 23.060 (S2-052575) addresses ordinary UE-requested Secondary PDP Context Activation Procedure in subclause 9.2.2.1.1 of TS 23.060. Step 1) reads: “The MS sends an Activate Secondary PDP Context Request message to SGSN”.

Network- Requested Secondary PDP Context Activation Procedure is defined in another subclause: 9.2.2.2. GTP wise there is a relevant difference between these two procedures. Network- Requested Secondary PDP Context Activation Procedure (NRPCAP) makes use of PDU Notification Request/Response sub procedure. Radio interface wise (TS 24.008) NRPCAP uses Request PDP Context Activation message, which is sent by SGSN to UE.
It is not clear if CR 0538 to TS 23.060 (S2-052575) offers changes to Secondary PDP Context activation procedure in general, or only for NRPCAP case. If it is the former case, then a proper justification must be provided. If the case is the latter, then still more clarifications are needed because of the following reasons. Let’ assume that NRPCAP is underway.
1. Primary PDP context is active and data flows within this pipe between UE and GGSN.

2. GGSN gets a request from IMS/PoC domain entity that secondary context activation is necessary. Obviously, IMS/PoC domain entity cannot send any DL data to GGSN before GGSN acknowledges successful secondary context activation. The reason is that cannot be any guarantee that secondary context will be activated at all! Therefore, IMS/PoC domain must hold on.

3. GGSN sends PDU Notification Request message to SGSN.
4. SGSN replies with GGSN sends PDU Notification Response message in order to acknowledge that SGSN shall request the MS to activate secondary PDP context. Obviously, GGSN must hold on.

5. SGSN sends Request PDP Context Activation message to UE.

6. If UE is happy about this, UE will send Activate Secondary PDP Context message to SGSN.

7. SGSN sends Create PDP Context Request to GGSN. Only now GGSN can send a message to IMS/PoC domain entity that secondary context activation was successful. This will take certain time. Moreover, it will take certain time for IMS/PoC domain entity to deliver DL packets to GGSN. Third leg of the delay would be due to fact that DL packets, which were sent by GGSN need to reach SGSN.  Statistically, how long time these three events will take? Let’s say the time would be GGSNt.
8. GGSN sends Create PDP Context Response to SGSN. This will take certain time. Then radio bearers are established. SGSN is ready to forward DL packets to UE. Statistically, how long time these two events will take? Let’s say the time would be SGSNt.
The question is how relevant would be the difference between Diff = SGSNt – GGSNt, if any?

Another, more important question is, even if there is any relevant time difference (Diff) how could proposed mandatory Update PDP Context Request sent from SGSN help the problem, in case DL packet reaches SGSN before RAB establishment is completed? DL packet is already at SGSN and SGSN has to either discard it, or buffer it.
Conclusions

It seems that LS on indication to GGSN of secondary PDP context complete (S2-053031) and CR 0538 to TS 23.060 (S2-052575) do not describe the problem clearly enough. Besides, CR 0538 does not seem to provide a solution to the problem, if such problem does exist.

Proposal

It is proposed to send a reply LS to SA2. In the reply LS CT4 view should be outlined and SA2 should be asked to further clarify the matter.
