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Rationale

Section 4.2.1.2 of the study TR [1] highlights a number of potential interoperability issues associated with load exchange procedure in D-MLB implementation in multivendor HetNet deployment.   This contribution adds upon the existing text highlighting specifically potential interoperabilities issues associated with handover parameter negotioations.

An eNB should support the following X2AP procedures/messages for handover parameter negotiation: 

· X2AP Mobility Settings Change

· MOBILITY CHANGE REQUEST

· MOBILITY CHANGE ACKNOWLEDGE

· MOBILITY CHANGE FAILURE

The 3GPP TS 36.423 specification for X2AP defines MOBILITY CHANGE REQUEST/ACKNOWLEDGE/FAILURE to enable a source eNB to propose handover parameters change to a target eNB.

Issue#1
The target eNB is free to accept or reject the proposed parameter(s) change by neighbour eNB. Based on this fact a possible operational issue can arise in case of failure if the proposed change falls outside the allowed range by target eNB.

Issue#2

HO parameter negotiation is used to achieve a co-ordinated adjustment of the HO region between two cells to avoid ping-pong. In case of intra-frequency HO, it is likely that most vendors use the same HO event (e.g. A3) to trigger HO, and adjustments to HO parameters configuration as a result of HO parameter negotiation can be applied to this event, by adjusting e.g. the CIO. However, in case of inter-frequency HO, and especially in a HetNet environment, different vendors are more likely to employ different measurement events to trigger inter-frequency HO, for example, any of A3, A4 or A5 may be used to trigger HO, and additionally A2 may be used to control when inter-frequency measurements are performed. Depending on which measurement events are used and which parameters (if any) are adapted by MLB, ping-pong avoidance may not be achieved via successfully negotiated HO parameter exchange.

For example, assume the macro cell uses measurement event A4 to trigger HO and the small cell uses a combination of A2 followed by A3. If the macro cell vendor applies a CIO change to event A4 to achieve offload to the small cell and proposes the opposite change to the small cell’s handover trigger, the small vendor may decrease the CIO for event A3. However, since event A2 does not consider CIO, the A2 event may be triggered in the small cell immediately after HO from the macro cell to small cell, potentially creating ping-pong conditions. This can happen if the A3 event criteria are fulfilled in most of the area served by the small cell, for example, due to a strong macro cell signal, and the effect of applying the CIO to event A3 in the small cell does not cause a significant delay in its triggering.

4
Detailed proposal

It is proposed to add the following text to section 4.2.1.2 of the study TR [1]:
	1st proposed change


Handover parameter negotiation issues:

An eNB should support the following X2AP procedures/messages for handover parameter negotiation: 

· X2AP Mobility Settings Change

· MOBILITY CHANGE REQUEST

· MOBILITY CHANGE ACKNOWLEDGE

· MOBILITY CHANGE FAILURE

The 3GPP TS 36.423 specification [3] for X2AP defines MOBILITY CHANGE REQUEST/ACKNOWLEDGE/FAILURE to enable a source eNB to propose handover parameters change to a target eNB.

Issue#1:

The target eNB is free to accept or reject the proposed parameter(s) change by neighbour eNB. Based on this fact a possible operational issue can arise in case of failure if the proposed change falls outside the allowed range by target eNB.

Issue#2:

HO parameter negotiation is used to achieve a co-ordinated adjustment of the HO region between two cells to avoid ping-pong. In case of intra-frequency HO, it is likely that most vendors use the same HO event (e.g. A3) to trigger HO, and adjustments to HO parameters configuration as a result of HO parameter negotiation can be applied to this event, by adjusting e.g. the CIO. However, in case of inter-frequency HO, and especially in a HetNet environment, different vendors are more likely to employ different measurement events to trigger inter-frequency HO, for example, any of A3, A4 or A5 may be used to trigger HO, and additionally A2 may be used to control when inter-frequency measurements are performed. Depending on which measurement events are used and which parameters (if any) are adapted by MLB, ping-pong avoidance may not be achieved via successfully negotiated HO parameter exchange.
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