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Introduction

During RAN3#66bis, it was noted that SA2 had recently made a decision to only allow S1-based HOs in the case of a change of serving PLMN. As a result of the discussion, an LS was sent to SA2 [1] to further clarify the position.

Pending on the reply from SA2, this paper aims to present some of the issues related to this functionality from a RAN3 perspective, and hence list out possible E-UTRAN solutions. 

Requirements for inter-PLMN mobility support over X2

A simple flow of relevant actions regarding inter-PLMN X2 HO would be as follows:

· Source initiates preparation, indicating the intended “target PLMN” to the target eNB

· Preparation is successful, UE initiates communication with new cell

· Target eNB initiates path switch procedure using the “target PLMN” as part of the TAI indicated to the MME  ( MME becomes aware of new PLMN

· UE initiates TAU and is provided with the new PLMN by the core

· The MME (if required) sends a new Handover Restriction List with the TAU response in the DOWNLINK NAS TRANSPORT message.

Other aspects related to security procedures may also require analysis by SA2, however this is outside the scope of this paper.

From above, we can see at least one essential requirement for the E-UTRAN:

· The target eNB must be made aware of the “target PLMN”

In addition, we can see that it would be useful for the target eNB to be made aware that a change of PLMN has taken place. This is because the eNB should preferably not use the Handover Restriction List passed over X2, which is likely to be stale since it was provided by the source PLMN. This is obviously a transient state because it is expected that the MME will soon provide a new HRL (if no new HRL is provided, it could be assumed that no restrictions apply, but equivalent PLMN information may also be stale, so it would be better to receive a new HRL). Based on this, we see a non-essential but useful requirement:

· The target eNB should be made aware of a change of PLMN as a result of the HO.

In addition, we need to bear in mind aspects of backward compatibility. At the very least, no new signalling should be needed for a release 8 solution, although behaviour changes may be required to support fully this functionality. The next section lists and discusses possible solutions, starting from those with minimum impact, to those that should only be adopted in Release 9.

Possible solutions

Solution A: HRL / serving PLMN modification only

In this solution, the Serving PLMN IE is modified to signal the “target PLMN”, by the source eNB.

Pros: 1) minimal impact on RAN3 specs; 2) the same PLMN appears in both the Serving PLMN IE and the Equivalent PLMNs IE, from which the eNB could infer that there has been a PLMN change.

Cons: 1) The core-provided HRL is modified by the E-UTRAN; 2) the behaviour will be new anyway since the specification did not explicitly support such an interpretation.

A CR [2] has been tentatively submitted embodying this solution.

Solution B: HRL / serving PLMN and one equivalent PLMN are swapped

In this solution, the Serving PLMN IE is modified to signal the “target PLMN”, and the previously serving PLMN takes the place of the new serving PLMN in the Equivalent PLMN list..

Pros: 1) minimal impact on RAN3 specs;

Cons: 1) The core-provided HRL is modified by the E-UTRAN; 2) the HRL will be stale and this will be unknown to the target eNB; 3) finally the behaviour will be new anyway since the specification did not explicitly support such an interpretation.

Solution C: GUMMEI signalling

In this solution, the GUMMEI IE is modified to signal the “target PLMN” during the preparation (rather than “any GUMMEI” supported by the MME), in a similar way to TAI use at S1 HO. The HRL is not modified.

Pros: 1) minimal impact on RAN3 specs (use of GUMMEI IE); 2) the core-provided HRL is not modified by the E-UTRAN; 3) the target eNB can detect a change of PLMN by comparing GUMMEI IE and Serving PLMN IE in HRL

Cons: 1) Requires a change of use of GUMMEI for inter-PLMN HO; 2) Serving PLMN interpretation and checking at target will also be new (old eNBs will not interwork correctly with new eNBs in X2 inter-PLMN situations only – but not clear they ever supported this functionality)

Solution D: Additional signalling (release 9?)

In this solution, a new IE is defined to carry “old PLMN” information (it is assumed that the new PLMN is provided by e.g. the HRL as in for example solutions A or B). For example, a serving PLMN IE could be added to the UE History. Release 8 eNBs would not be expected to perform any checking for a stale HRL.

Pros: 1) minimal impact on RAN3 specs 2) the Rel-9 target eNB can detect a change of PLMN by comparing the new IE and Serving PLMN IE in HRL

Cons: 1) The core-provided HRL is modified by the E-UTRAN; 2) the behaviour will be new anyway since the specification did not explicitly support such an interpretation for HRL change; .3) Only Rel-9 eNBs will be able to detect the PLMN change.

Conclusion

Motorola requests RAN3 to discuss the above solutions, whilst also considering the (to be provided) SA2 feedback. Motorola volunteers to draft any CRs arising out of this discussion.
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