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1 Introduction
During the latest email reflector discussions more details of the inbound mobility procedure based on autonomous or scheduled gaps have been discussed, and several (potentially conflicting) goals have been stressed by different companies, such as:
· Need for performance consistency

· Desire for network control over UE behavior
· Low complexity

· Minimal signalling load

In this contribution we discuss the different types of triggers that have to be decided upon to define the inbound mobility solution. Unless otherwise specified the proposals apply to both LTE and UMTS.
2 Types of triggers
Independently of the approach that will be adopted for inbound mobility (scheduled or autonomous gaps), from the UE perspective there are two types of triggers that need to be discussed:
1)  Triggers for “handover evaluation”. These determine when the UE acquires the cell global ID of a CSG or hybrid cell. 
2)  Triggers for “signalling” to the network. These determine when the UE signals information to the network. The RRC specification already has triggers of this type defined in section 5.5.4 for the reporting of measurement results (Events A1, A2, etc.).
It is important to recognize that a trigger for “handover evaluation” does not need to coincide with a trigger for “signalling”. For instance, we could envision that when the UE detects the PCI/PSC of a potentially allowed CSG cell, it starts attempting the acquisition of its cell global ID during its natural idle time without immediately sending a measurement report. The opposite may also be possible – the UE could immediately send a measurement report without starting the handover evaluation.
Proposal 1: Triggers for “handover evaluation” and “signalling” may correspond to different conditions, and should be discussed independently.
In the following we sections we discuss and propose a few agreements on both types of triggers.
3 Triggers for handover evaluation
When the UE performs handover evaluation two cases are possible:

1)  The UE performs handover evaluation without interrupting normal operation in the serving cell (e.g. during its natural idle time in LTE, or for the intra-frequency case for UMTS).
2)  The UE performs handover evaluation by somehow interrupting normal operation in the serving cell (e.g. with autonomous or scheduled gaps).
As long as normal operation in the serving cell is not interrupted (case 1), there is no reason to prevent the UE from performing handover evaluation to any candidate cell at any received level. Furthermore if a UE implementation wastes its natural idle time attempting to acquire the ID of too many cells or of weak cells, the effect would be felt only on the power consumption of this UE only and not on the whole system. Thus we propose:

Proposal 2: The UE may choose to perform handover evaluation at any time as long as operation in the serving cell is not interrupted. No condition needs to be specified for this case (other than a possible explicit request from network).
The above proposal applies regardless of whether autonomous gaps or scheduled gaps are defined. Even if scheduled gaps are defined, it is beneficial if the UE manages to avoid their use by acquiring the ID of the cell in advance.
If normal operation in the serving cell is interrupted (case 2) by scheduled gaps signalled from the network, it is obvious that handover evaluation starts (or continues, if the UE had already started) after reception of the RRC message from the network configuring the gaps. On the other hand, if normal operation in the serving cell is interrupted because of gaps initiated by the UE, some conditions for initiating the gaps (such as minimum received level) should be considered because the interruption could result in more severe performance degradation.
Proposal 3: RAN2 should consider specifying condition(s) for UE autonomously interrupting normal operation in the serving cell to perform handover evaluation (if “autonomous gaps” are allowed).
4 Triggers for signalling

In R8 and earlier the UE reports measurement information to the network using the Measurement Report message. We do not see any reason of departing from this approach if any additional signalling needs to be conveyed to the network. The following indications (among others) have already been proposed:
· Proximity indication: UE indicates that it may be in the geographical area of a CSG or hybrid cell of which it is a member, so that the network configures normal gaps (compressed mode or measurement gaps) for PCI/PSC detection. This is used for inter-frequency scenario only.
· “ID acquisition request”: UE indicates that a PSC/PCI may correspond to an allowed cell for the UE, so that the network configures gaps to read system information of this cell.
Proposal 4: If additional indications from the UE are introduced in the specification to support inbound mobility procedure, they are conveyed in Measurement Reports.
During recent discussions it emerged that one major concern with the “scheduled gaps” approach is the additional signalling load resulting from “ID acquisition requests” from the UE. In the following we try to assess this additional signalling load and how it can be minimized. 

4.1 Intra-frequency scenario

We look first at the scenario where the CSG cell is on the same frequency as the serving cell. For the handover to succeed there has to be a measurement report containing the PCI of the CSG cell along with the ID of the cell. However, the UE is also normally configured (in LTE case) with Event A3 (Neighbor becomes offset better than Serving) – and/or possibly a similar CSG-specific Event, if agreed. Therefore, there are two possible cases:

a) The UE has managed to read the ID of the CSG cell before Event A3 was triggered. In this case the UE obviously includes the ID in the measurement report, and a single measurement report had to be sent overall.

b) The UE hasn’t managed to read the ID of the CSG cell before Event A3 was triggered. In this case the UE has to send a measurement report including the PCI of the CSG/hybrid cell but without its identity.

To support the “scheduled gaps” approach, an ID acquisition request needs to be sent. To minimize the signalling load it would appear natural that such indication be included in the measurement report triggered by Event A3 in case (b) above. Indeed, since the incremental cost of piggybacking the indication in an already triggered measurement report is very small, we propose that this should be done regardless of what triggered the measurement report:
Proposal 5: If additional indications (such as ID acquisition request) from the UE are introduced, they are allowed to be included in Measurement Reports sent because of any configured trigger.

We also note that with this approach there is no difference in signalling load from the UE between the “autonomous” and “scheduled” gap approaches, if the use of gaps for handover evaluation does not start before Event A3 is triggered. If the use of gaps starts before Event A3 is triggered, the “autonomous” approach may “save” one measurement report.
If the above Proposal is agreed, one could even question whether there is a need to define any new type of trigger just for the purpose of sending the ID acquisition request to the network, for the intra-frequency case, or if just relying on other triggers is sufficient.

Proposal 6: RAN2 should discuss if there is any need to define additional Events for the purpose of sending ID acquisition requests from the UE in the intra-frequency case (for LTE only).

4.2 Inter-frequency scenario

As discussed over the reflector there seems to be a need to have the UE send a proximity indication so that the PCI/PSC of the cell can be detected with the help of compressed mode (UMTS) or measurement gaps (LTE). This cannot be achieved with existing events, thus we propose:

Proposal 7: An Event is defined for the triggering of proximity indication.

After the PCI/PSC of a CSG/hybrid cell has been detected, there is also a need for sending the “ID acquisition request” if the UE is potentially a member of the cell. In this case it could also be questioned if a new Event is needed, since one possibility for the network is to configure periodic measurements upon receiving the proximity indication. Since the delay requirement of inbound mobility for the inter-frequency case is relatively loose (30 s), the periodicity of measurements could be configured to a large value (several seconds) to minimize the signalling load. 
Proposal 8: RAN2 should discuss if there is any need to define additional Events for the purpose of sending ID acquisition requests from the UE in the inter-frequency case.

5 Conclusions
The following is proposed:
Proposal 1: Triggers for “handover evaluation” and “signalling” may correspond to different conditions, and should be discussed independently.

Proposal 2: The UE may perform handover evaluation at any time as long as operation in the serving cell is not interrupted. No condition needs to be specified for this case (other than a possible explicit request from network).
Proposal 3: RAN2 should consider specifying condition(s) for UE autonomously interrupting normal operation in the serving cell to perform handover evaluation (if “autonomous gaps” are allowed).
Proposal 4: If additional indications from the UE are introduced in the specification to support inbound mobility procedure, they are conveyed in Measurement Reports.
Proposal 5: If additional indications (such as ID acquisition request) from the UE are introduced, they are allowed to be included in Measurement Reports sent because of any configured trigger.

Proposal 6: RAN2 should discuss if there is any need to define additional Events for the purpose of sending ID acquisition requests from the UE in the intra-frequency case (for LTE only).

Proposal 7: An Event is defined for the triggering of proximity indication.

Proposal 8: RAN2 should discuss if there is any need to define additional Events for the purpose of sending ID acquisition requests from the UE in the inter-frequency case.
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