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1 Introduction

The last outstanding issue for SIPTO@LN with co-located L-GW is the PDN connection deactivation. According to the behavior agreed by SA2 [1] and already captured in the RAN3 Stage 2 baseline CR [2], the SIPTO@LN PDN connection should be deactivated after handover. We will evaluate the possible alternatives identified at RAN3 #81bis and propose a way forward on how to include this (if at all) in the Stage 3 baseline CRs [5]
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2 Discussion
The current Stage 2 baseline CR [2] reads:

The mobility of the SIPTO@LN PDN connection is not supported in this release of the specification. The SIPTO@LN PDN connection is released after a handover is performed, and the collocated L-GW in the source eNB triggers the release over the S5 interface, as described in TS 23.401.
And in [1] it is stated:
During the handover procedure, when the source (H)eNB releases its resources related to the UE, the (H)eNB shall request using intra-node signalling the collocated L-GW to re-establish the SIPTO at the Local Network PDN connection.

Four possible alternatives to specify such behavior in Stage 3 were identified during RAN3 #81bis [3]:
1) Introducing a new IE, sent by the MME to the source (H)eNB in the UE CONTEXT RELEASE COMMAND message at the end of the handover procedure, to explicitly request PDN connection deactivation [4];
2) Describe the behavior with appropriate text (“Upon successful handover, the eNB shall...”);

3) Explicitly mandate eNB behavior according to a specific cause value (“If the Cause IE is set to ‘Successful Handover’, the eNB shall...”);

4) Do nothing, and keep the behavior description with the current Stage 2 text only.

2.1 Specifying a Cause Value

We can immediately rule out option 3). It is a well-established principle in RAN3 that the use of specific cause values is not mandated in the specification: different implementations are allowed to use different cause values. It is left for IOT to agree on a common set of cause values between different vendors according to the operator’s requirements.
Observation 1: It is not feasible to mandate SIPTO@LN PDN connection deactivation according to the specific cause value received.
2.2 “Do Nothing”

Option 4) is not free of risks. It is true that the system behavior is defined by the sum of Stage 2 and Stage 3 (i.e. both should be considered), but failing to describe the conditions for PDN deactivation in Stage 3 might lead to problems due to different implementations. In principle one could think of replicating Stage 2 text in Stage 3 to provide a better description, but this has never been considered as good practice by RAN3.
Observation 2: Keeping the behavior description only in Stage 2 might lead to problems due to different implementations.

2.3 A New IE

Introducing a new IE to explicitly request PDN connection deactivation is an effort to avoid the problem with cause values: indeed, it has been presented as a “clean” way to solve all related issues [4]. However, we believe it poses a few problems:
1. It modifies the behavior agreed by SA2, which does not call for the MME to explicitly request the deactivation.

2. The motivation given in [4], that this is similar to the introduction of the GW Context Release Indication IE [8], does not seem to be true. In that particular case, a new IE (from the HeNB to the HeNB-GW) was considered necessary due to the presence of the HeNB-GW, which was unaware of X2 mobility. In this case, the source RAN is fully aware of the handover outcome without any additional signaling.

3. The additional use cases proposed, in particular CSG expiration, do not seem to be relevant to the SIPTO@LN use case: SIPTO@LN is independent from the particular CSG access to the cell. It seems logical that if the UE’s CSG access to e.g. a closed cell expires and there is a SIPTO@LN connection ongoing, the SIPTO@LN connection should also be dropped by the HeNB without any explicit request from the MME.

4. When receiving the new IE, the receiver will have to look at yet one more piece of information, together with the signaled cause value, to correctly understand the handover outcome. This might have the paradoxical effect of creating more interoperability problems with different implementations.
For the reasons above, we believe that adding a new IE to request PDN connection deactivation by the MME is unnecessary.

Observation 3: Introducing a new IE to explicitly request SIPTO@LN PDN connection deactivation from the MME is not necessary.

This leaves us with option 2).
2.4 Appropriate Text in Stage 3

As we discussed above, the source RAN is fully aware of the handover outcome, and it is the receiver of the handover response messages. It is possible, therefore, to univocally define its behavior with a receiver-side description.
We also notice that in both [8] and [9] the concept of “successful handover/relocation” is already well-established. Such a term is used in Sec. 8.3.3.1 in [8] (and in several places in [9]). As discussed in Sec. 2.1, no specific cause value is mandated in the specification as this is agreed during IOT, yet this has never caused uncertainties. It is obvious that the handover “success” is determined by the receiver looking at an appropriate cause value sent in the message by the sender.
For this reason, it does not seem inappropriate to refer to “successful handover” in a Stage 3 receiver-side behavior description for the UE CONTEXT RELEASE COMMAND message, such as:

In case of successful handover, the eNB using L-GW function for SIPTO@LN operation shall also request using intra-node signaling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401.
And after the considerations above, we do not believe such text to be “Stage-2-ish”, but in line with normal Stage 3 principles.

Proposal: We should describe PDN connection deactivation in Stage 3 with the following text: “In case of successful handover, the eNB using L-GW function for SIPTO@LN operation shall also request using intra-node signaling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401.”
3 Conclusions and Proposal
We have proposed a way forward for the last outstanding issue for SIPTO@LN with co-located L-GW, after analyzing the various options identified at the last RAN3 meeting.
Proposal: We should describe PDN connection deactivation in Stage 3 with the following text: “In case of successful handover, the eNB using L-GW function for SIPTO@LN operation shall also request using intra-node signaling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401.”
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