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1   Introduction
During the discussions in RAN3#79 the conclusion was to focus the further work on the following:
· What is the justification of grouping? 

· For which benefit? Enhancement of existing feature?

· Is there a standard problem?

In this document, we are answering these three questions and also outline a set of possible solutions.

2   Background
One specific area where UE type differentiation may be useful is for mobility. There are many different criteria that can be used to adjust the specific mobility setting for a UE. Examples of this were discussed during RAN3#79 and include: QoS requirements, UE capabilities (e.g. CRE vs. non-CRE) and UE conditions (e.g. location, speed).

The UE type differentiation for mobility is already supported for MRO, by enabling the possibility to retrieve stored context for reported MRO failures. If an eNB handling the source cell is using a different parameter setting for a certain UE, due to for example MLB or CRE, the source eNB can retrieve information about this after a failure. But this is only applicable for the failure cases.

3   Discussion

For the non failure cases, the impact is that it is impossible for the target eNB to know what parameters were used for an incoming handover. In a one-frequency re-use system, it is very important to tune the mobility parameters. One of the parameters is the hysteresis. This is used to prevent the occurrence of ping pong. This was identified in the case of MLB where it was agreed to include a negotiation of the handover trigger. This was included to avoid that the changes in mobility parameters in one cell impacts the hysteresis and thereby creates ping pong. 
This can be illustrated as in figure 1. Assume two cells (A and B). These cells are configured with handover triggers and hysteresis to prevent ping pong. The hysteresis are typically planned before deployment, but in order to support algorithms adjusting the mobility parameters we also have the possibility to negotiate this between eNBs in the Mobility Settings Change procedure to achieve a desired hysteresis between eNBs.
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Figure 1. Relationship between handover trigger and handover hysteresis.
Now, assume that there are two different UE (UE1, UE2) moves from cell A to B along the same path. The UEs are using different mobility parameters. UE1 is configured to trigger UE measurements leading to a handover a bit earlier. This could for example be due to CRE, velocity or QoS requirements. After the UEs have arrived to cell B, the eNB controlling cell B is responsible for any handover decisions. But this eNB may not use the same mobility parameter differentiation. As can be seen in this example, the hysteresis will be very different for the different UEs. It should also be noted that the envisaged differentiation due to for example CRE may be larger than the desired hysteresis.
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Figure 2. Relationship between handover trigger and handover hysteresis.
Hence, to answer the first two questions on why the UE grouping is beneficial, the answer is rather that differentiated mobility parameters are beneficial but these would create a problem to maintain the desired hysteresis. Using UE grouping could be one way to solve this problem but it is not the only one. 

Observation: Differentiated mobility parameters would be beneficial but creates a problem to maintain the desired hysteresis.
It should be noted that since the measurement configuration is forwarded in the handover request, there is information that might be possible to re-use also for the non-failure cases. This is however not straightforward, since the measurement configuration is not necessarily reflecting the actual handover decision. The UE may for example use a periodic triggered event to start reporting well ahead of the actual handover. This is also why for MLB, the solution of exchanging a handover trigger rather than measurement configuration was selected. The handover trigger reflects when the decision to perform handover is made instead of the conditions triggering the report.
It would also be possible to specify the usage of differentiated mobility parameters using the information available in both source and target. This includes the mapping of for example the QCI and the UE capabilities to a certain mobility parameter setting. But this would limit the freedom for implementation of the handover algorithms and also exclude the usage of for example velocity as criteria.

Hence, to answer the third question, the current specification could possibly solve parts of this, but would impose a limitation to the implementation freedom for the handover algorithm.
Observation:  The current specification cannot support all listed criteria and/or would impose a limitation to the implementation freedom for the handover algorithm.
4   Possible solutions 
In this section we list the possible solutions to preserve the handover hysteresis when using differentiated mobility settings. For completeness we also include the two previously presented methods of using the UE measurement configuration and information currently available in both source and target eNB. The following solutions were identified:
1. Use UE measurement configuration included in the handover request 
This solution is possible already today but the usefulness is limited since this only reflect the measurement configuration and does not include the vendor specific handover algorithm implementation.

2. Use information currently available in both source and target
This solution is possible already today but the usefulness is limited since this would require a uniform handling of mobility parameter differentiation in all eNB which would limit the implementation freedom for the handover algorithm.

3. Include a handover trigger offset in the handover request
With this solution, the source eNB can include the offset between the negotiated handover trigger and the actual trigger used for this handover. The source cell would be free to use any offset. MRO in the source cell would guarantee the validity of the offset, to ensure that no offsets used are creating unacceptable failures. The target can use this offset to understand how to set mobility parameters for handovers back to the source cell, thereby avoiding ping pong.
4. Negotiate a set of allowed handover triggers and send an index in the handover request
In this solution, we could add the possibility to negotiate multiple handover triggers in the mobility change requests and simply include an index in the handover request identifying which one of these handover triggers that was used for the handover. The target can use this to understand how to set mobility parameters for handovers back to the source cell.
5. Negotiate a set of allowed handover triggers and send a group identity in the handover request
This solution is similar to the one above, but where the group identity is not only used for the source-target relationship but may be re-used for future handovers. The benefit of this method is that the grouping can be used to aide future mobility events. The mapping from UEs into groups can be performed in different ways:

a. Using a predefined grouping method (in the specs)

b. Using an unspecified grouping and rely on OAM coordination to provide a similar mapping in neighbouring eNBs.
 
5   Conclusion / Proposals
We propose to add the described case of supporting UE specific mobility settings to the SI. We further suggest that the five identified solutions are added as a basis for further discussions.
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