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1
Introduction
Two scenarios related to vendor interopability with relation to differentiated mobility settings were agreed at last meeting and captured in TR 37.822. v. 0.2.0.
In this paper we look further at the described scenarios and possible solutions.
2
Discussion
The first agreed scenario is a ping-pong following congestion in the source cell defined as follows:

"When load balancing is used to resolve congestion in the source cell, and the Mobility Settings Change procedure is used to adapt the handover trigger point to the target cell, some UE categories may be subject to ping-pong depending on how the UE category is handled in the target cell. A UE belonging to such UE category is handed over from the congested source cell to the target cell while located far out in the edge of the target cell. While the eNB serving the target cell is aware that handing over the UE back to the congested cell within a certain time window is a ping pong event it is FFS whether the eNB serving the target cell needs additional information for further handover decisions. These decisions are typically based on a trade off between the risk for failure and ping pong."
As the scenario is defined in the current version of the TR ("load balancing is used to resolve congestion "), there is an obvious possible solution: The target cell could take into account the load in the source before possibly handing over the UE back again. However the solution might not work for other load balancing scenarios, e.g. if load-balancing is used to distribute load for other reasons than resolving congestion. One such reason could be to optimise QoS for best-effort services like web-browsing and downloads. So our first observation is that the current scenario description appears quite narrow.
Observation 1: The current description of the ping-pong scenario appears to be too narrow.

When looking at how to make the scenario description more general, and hence cover a broader range of issues, we can first point out that it describes a UE that is handed over while it is "located far out in the edge of the target cell". So we find it unlikely that such handover is triggered for MRO reason (one MRO reason could be to have particular handling of high-speed UEs). However we think the scenario description should be widened to cover all variants of load balancing scenarios.
Proposal 1: Widen the ping-pong scenario description to cover all variants of load balancing scenarios.

 This can be done as follows:

When load balancing is used to distribute load in the network, and the Mobility Settings Change procedure is used to adapt the handover trigger point to the target cell, some UE categories may be subject to ping-pong depending on how the UE category is handled in the target cell. ...
We would also like to comment the following part: " it is FFS whether the eNB serving the target cell needs additional information for further handover decisions ". These handover decisions would need to take into account all potential target cells, and not only the initial source cell as has been the focus so far in RAN3's discussions. So we would like to propose that also solutions taking into account more than two cells are considered. 
Proposal 2: For the solutions, take into account that more than two cells may be involved.

An example of scenario involving more than two cells is similar to one presented at RAN3#80 (R3-130814):
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Figure 1: Example of dense HetNet scenario. The UE (supporting high CRE values) is initially handed over from cell A to cell B for the purpose of load balancing. Then, when located at the indicated handover point from cell B to cell C, cell C (which doesn't use CRE or handle this UE differently than cell B) will handover the UE to the macro cell (cell A), which will again handover the UE to cell B.

***
The other agreed scenario is described as follows:"
"The way the Mobility Setting Change procedure is defined allows for very different implementations, also such that may reduce the available range for the negotiation. To depict it, the following example may be considered: 

There are two eNBs, eNB A, whose vendor considers the procedure as “advisory” and relies on its implementation, and eNB B where the procedure is considered binding and where the mobility decisions are made according to the agreed mobility settings. If the two eNBs are to negotiate the mobility setting, the eNB A may propose rather big changes, assuming that if there is a UE that can not handle such a big extensions, the mobility implementation will hand over the UE sooner. Despite the fact that the specifications do not mandate to apply the negotiated handover to all UEs, the eNB B may reject such a request because some of its served UEs may not be able to handle it. And since the standard states that eNB A should consider the response before executing the planned change, the available range for the load balancing may be reduced. "
We observe that the scenario text describes two implementations, A and B, having different interpretations of the Mobility Setting Change procedure. Still we're not sure that implementation B would base its handover trigger negotiation on the set of currently served UEs, as described in the text. It seems more natural that implementation B would take into account that a Rel-8 or Rel-9 UE, without support for Cell Range Extension, could enter into the cell at any time. These UEs may support a negative offset up to 4 dB, which would then constitute the limit for handover trigger negotiation. We would therefore like to propose the following update of the description:
...  Despite the fact that the specifications do not mandate to apply the negotiated handover to all UEs, the eNB B may reject such a request because  legacy UEs(Rel-8 or Rel-9) may not be able to handle it....
Proposal 3: Update the scenario description for Mobility Settings Change interpretation with regards to implementation B as proposed.
When it comes to solutions, further clarification of the Mobility Settings Change procedure in the specification seems to us to be the best way forward. When MLB is the cause for the Mobility Setting Change, it seems best that a full negotiation margin is allowed, as enabled by implementation A. However when the negotiation is caused by MRO, implementation B makes sense, allowing the same MRO settings to be used by UEs of all releases.

Proposal 4: As solution, further study clarification of the Mobility Settings Change based on implementation A for MLB and implementation B for MRO.

The text proposal for TR 37.822 will then B:

Solutions:

Further study clarification of the Mobility Settings Change in the specification based on implementation A for MLB and implementation B for MRO.

3
Conclusion
We have discussed the scenarios agreed at last meeting, and bring the following two proposals for the ping-pong scenario:
Proposal 1: Widen the ping-pong scenario description to cover all variants of load balancing scenarios.

Proposal 2: For the solutions, take into account that more than two cells may be involved.

For the scenario linked to interpretation of the Mobility Settings Change procedure, we bring the following proposals:

Proposal 3: Update the scenario description for Mobility Settings Change interpretation with regards to implementation B as proposed.

Proposal 4: As solution, further study clarification of the Mobility Settings Change based on implementation A for MLB and implementation B for MRO.
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