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1   Introduction
RAN3#79bis agreed the following objectives of the “SON for UE types”:
According to current specifications, differentiation of mobility settings is possible. The objective of the “SON for UE types” task should be to evaluate if differentiation of mobility settings mechanisms can cause interoperability issues and if yes, to evaluate solutions for them. 

Any solution should bring sufficient improvements to inter vendor interoperability and it should be robust and future proof. Such solutions should not unnecessarily limit the flexibility available in current systems for assigning different policies to UEs or UE groups.
This contribution discuss the scenarios that existes problems and the solutions.
2   Discussion
 2.1 Interpretation of Mobility Setting Change procedure
The purpose of the MOBILITY SETTINGS CHANGE procedure is to enable an eNB to send a MOBILITY CHANGE REQUEST message to a peer eNB to negotiate the handover trigger settings. The source cell informs the target cell about the new mobility setting. The proposed change is expressed by the means of the difference (delta) between the current and the new values of the handover trigger. The handover trigger is the cell specific offset that corresponds to the threshold at which a cell initialises the handover preparation procedure. 
Currently, the proposed handover trigger change is cell specific. The target eNB behaviour is not specified in the spec. It is the target eNB implementation issue how to apply the handover trigger change:

a) Change the outer cell boundary

b) Change to all UEs

c) Flexible to select UEs.

For the UEs in the cell centre, there is no difference to apply the delta change or not. So the peer eNB receiving the Mobility Change Request message can decide whether a) or b). Even for c), there is no reason for the peer eNB receiving the Mobility Change Request message to select the UEs in cell centre only.

Observation: Currently, the intention of the Mobility Setting Change procedure is to change the outer cell boundary. However, there is no restriction for the peer eNB receiving the Mobility Change Request message to apply the handover trigger change for all UEs or only UEs in cell boundary.

2.2 Interoperability issues
Scenario 1: 
Intra-LTE MRO and inter-RAT MRO considered UE specific configuration during problem detection. In HetNet scenario, if eNB1 found the statistical handover failure or radio link failure only occur to high speed UEs.  eNB1 change the handover trigger  from eNB1 to eNB2 only for high speed UEs. In order to avoid the ping-pong, eNB1 informs its handover trigger change to eNB2. So eNB2 can adapt the handover trigger from eNB2 to eNB1 accordingly. However, with the current Mobility Change procedure, eNB2 don’ know the intention of eNB1. If eNB2 also change the handover trigger change from eNB2 to eNB1 for low speed UEs in the cell boundary, the ping-pong for low speed UE may happen.

Furthermore, for load balancing and good network performance, it is better to let the high speed UE access macro. In HetNet scenario, macro can offload only low speed UEs or offload all UEs in the cell boundary to pico in case of overload in macro. Macro changes the handover trigger from macro to pico for low speed UEs. In order to avoid the ping-pong, Macro informs its handover trigger change to pico. So pico can adapt the handover trigger form pico to macro accordingly. However, with the current Mobility Change procedure, pico don’ know the intention of macro. If pico also change the handover trigger change from pico to macro for high speed UEs in the cell boundary, the ping-pong for high speed UE may happen. Therefore, it is not possible to inform different handover trigger setting for high speed UEs and/or low speed UEs in the boundary of pico and macro.

For solve above problem, the UE group according to the UE speed e.g. high speed/low speed can be added to the Mobility Change procedure. Optionally, the policy to differentiate the high speed UE and low speed UE can also be included in the message. If the source eNB change the cell specific handover trigger, it sends the existing message to the peer eNB. If the source eNB want to change the handover trigger for high speed UE, it includes the high speed information in the message. So the peer eNB can understand correctly. The solution is robust and future proof.
Scenario 2:

eNB1 requests eNB2 to report the resource status of the cells in eNB2. The DL PRB usage in eNB1 is high. The UL PRB usage is evenly distributed between cells in eNB1 and eNB2. eNB1 request eNB2 to change the handover trigger change in order to evenly distribute the DL PRB usage. With the existing Mobility Change procedure, eNB2 can not correctly understand the purpose of the Mobility Change. This leads to interoperability issue.
To improve the interoperability, the mobility change procedure can include optional UE group differentiated according to the bearer Qos characteristic. The bearer Qos characteristic includes e.g DL GBR, UL GBR, DL non-GBR, UL non-GBR, DL or UL. If the source eNB change the cell specific handover trigger, it sends the existing message to the peer eNB. If the source eNB want to change the handover trigger for specific UE group with different Qos bearers, it includes the Qos informaiton in the message. So the peer eNB can understand correctly. The solution is robust and future proof.
3   Conclusion
This contribution discussed the interpretation of the existing Mobility Setting Change procedure, scenarios that have problems and possible solutions. It is proposed to add the TP in 4 to the TR37.822.
4   Text Proposal

4.1.1   Scenario 1

Problem description:
Intra-LTE MRO and inter-RAT MRO considered UE specific configuration during problem detection. In HetNet scenario, if eNB1 found the statistical handover failure or radio link failure only occur to high speed UEs.  eNB1 change the handover trigger  from eNB1 to eNB2 only for high speed UEs. In order to avoid the ping-pong, eNB1 informs its handover trigger change to eNB2. So eNB2 can adapt the handover trigger from eNB2 to eNB1 accordingly. However, with the current Mobility Change procedure, eNB2 don’ know the intention of eNB1. If eNB2 also change the handover trigger change from eNB2 to eNB1 for low speed UEs in the cell boundary, the ping-pong for low speed UE may happen.

Furthermore, for load balancing and good network performance, it is better to let the high speed UE access macro. In HetNet scenario, macro can offload only low speed UEs or offload all UEs in the cell boundary to pico in case of overload in macro. Macro changes the handover trigger from macro to pico for low speed UEs. In order to avoid the ping-pong, Macro informs its handover trigger change to pico. So pico can adapt the handover trigger from pico to macro accordingly. Similar as above, with the current Mobility Change procedure, pico don’ know the intention of macro. It is not possible to inform different handover trigger setting for high speed UEs and/or low speed UEs in the boundary of pico and macro.

Solutions:
The UE group information according to the UE speed can be added to the Mobility Change procedure.
4.1.2   Scenario 2
Problem description:
eNB1 requests eNB2 to report the resource status of the cells in eNB2. The DL PRB usage in eNB1 is high. The UL PRB usage is evenly distributed between cells in eNB1 and eNB2. eNB1 request eNB2 to change the handover trigger change in order to evenly distribute the DL PRB usage. With the existing Mobility Change procedure, eNB2 can not correctly understand the purpose of the Mobility Change. This leads to interoperability issue.

Solutions:
The mobility change procedure can include UE group information differentiated according to the bearer Qos characteristic.
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