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0 Introduction
At RAN3#83bis, [1] presented the issue of intra-LTE redirection. The issue leads to the drop of the EPC GBR bearer and was therefore deemed critical for services like VoLTE for which it would lead to drop calls for the end user. [2] presented a solution with a new cause value used over S1. This paper proposes another approach with less impact on specification and product.

1 Reminder of the issue 

There are cases in which intra-LTE handover is not possible. This might happen when UE measurements cannot be provided to the source eNB (e.g., due to bad radio conditions at the source eNB), or when there are more LTE frequencies in the neighborhood than a UE can measure in parallel. In these cases it is more convenient to trigger a release plus intra-RAT redirection in order to give maximum chance for the survival of this session (e.g., VoLTE session).

However, MME does not preserve GBR for intra-RAT redirection which means that even if the UE is able to re-connect to a target eNB, the VoLTE session continuation will fail.

Excerpt from TS 23.401, subclause 5.3.5 (S1 Release procedure)
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Figure 5.3.5-1: S1 Release Procedure

2 Possible solutions
New cause value
In the above call flow, the RRC Connection release message is sent by the eNB at the same time as the S1AP UE Release Request. Therefore the time the UE has arrived at target side, the MME may have already removed the EPC GBR bearer and when the UE reconnects at NAS layer through the new eNB it is too late. The call has been dropped.
Tdocs [1], [2] propose to introduce a new cause value in the S1AP UE Context Release Request to trigger a special treatment in the MME: upon receiving the S1AP UE Context Release Request message with the new cause “intra-LTE redirection” the MME would wait for a special amount of limited time before releasing the EPC GBR bearer i.e. allowing sufficient time for the UE to do NAS recovery at target eNB.
The drawbacks of this solution however are:

1. the first drawback of this solution is that it impacts both the eNB and the MME,
2. the second drawback is that it is new behaviour for the MME. Today the MME preserves the EPC bearers only upon two specific causes (see TS23.401):
If the cause of S1 release is because of User I inactivity, Inter-RAT Redirection, the MME shall preserve the GBR bearers
Moreover this today “preservation is not a “temporary preservation” i.e. the MME has no “short timer” to further release the old S1 (MME might have a long defense timer but this is something different). In contrast,if we were to introduce this “new cause value” solution, the MME would need to start a specific “short timer” and release the old S1 by UE Release Command at expiry of this “short timer”. This behaviour of “temporary preservation controlled by a short timer”  is new for the MME and doesn’t correspond to the two existing causes mentioned here-above,

3. the solution contradicts the decision taken for RLF when LTE was designed five years ago. For RLF the same debate occurred whether the “short timer” should be in the eNB or the MME to release the old S1. It was decided (SA2, RAN2 decision) that the “short timer” would be in the eNB to simplify the MME behaviour i.e. MME has no “short timer”, it is instead driven by the eNB which fully controls the time of old S1 Release by the time it sends the UE Context Release Request message,

4. the solution has stage 3 impact and in particular asn.1 impacts.

Extends the RLF case
From the MME perspective, it is not visible to differentiate the case where the UE has left the old cell due to RLF and the case where the UE was sent away by the eNB through an explicit radio “redirection” order.

For the RLF the MME is simply expecting that the eNB controls the release of the old S1 by a UE Release Request with cause “radio connection with UE lost” after a short timer expiry in the old eNB (as recalled here-above). It is proposed to align this new redirection case to the RLF case as in tdoc [3] i.e. the eNB starts the short timer when sending the RRC redirection order and at expiry (allowing sufficient time for NAS recovery) the eNB triggers the release of the old S1.

Aligning the intra-LTE redirection case to the RLF case would therefore cumulate the following advantages:

1/ no impact to MME: the solution can work today with legacy MME without need to any MME upgrade. 

2/ no need to introduce a new (short)timer-based concept in the MME

3/ aligned with the decision taken five years ago for RLF.

4/ the solution has only stage 2 descriptive impact on specifications but no stage 3 impact and no asn.1 impact.

The eNB can use any cause value different than the two “preservation cause values” e.g. EUTRAN generated reasons”. Which exact cause value to use doesn’t need to be specified as per RAN3 usual principles.
3 Conclusion and Proposals 

This paper has proposed a resolution to the intra-LTE redirection issue which does not impact the MME and remains confined in the eNB.

The solution proposed is further aligned with the general principles agreed for LTE five years ago and does not lead to stage 3 and asn.1 impacts.

Proposal 1: It is proposed for RAN3 to consider and evaluate this approach and, if agreed, implement it through the CR in [3].

It is also proposed to consult SA2 to confirm this approach since the difference between the two approaches mainly involves the MME and also similar discussions and decisions happened in SA2 in the past.
Proposal 2: send the LS in [4] to ask SA2 to confirm RAN3 decision.
4 References 

[1] R3-140635 Inter-frequency Intra-LTE redirection with VoLTE call, NSN
[2] R3-140636 Introduction of intra-RAT redirection cause value, NSN
[3] R3-141157 Handling of the intra-LTE redirection in the eNB, Alcatel-Lucent
[4] R3-141158 LS on intra-LTE redirection for GBR bearers, Alcatel-Lucent 



















