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1 Introduction 

One of the objectives of the Rel-12 SI Next-Generation SON [1] is to identify enhancements and new features for “user type differentiation based on of UE configuration based on of UE configuration UE capability UE characteristic or location”.

In RAN3#79, several contributions on UE specific SON were discussed. Due to the differing opinions on the subject, it was decided to evaluate the justifications for UE grouping in RAN3#79bis.

In this contribution, we discuss two types of UE grouping which are based on mobility speed and location in HetNet CRE and evaluate their benefits.
2 Discussion
The UE speed has impacts on the handover performance since the optimal settings of the mobility parameters will be different for different speeds. For example, the source eNB could set the handover TTT to a shorter time for higher speed to accommodate for the shorter time window for successful handover. 

Observation 1: The optimal mobility parameters are dependent on UE speed 
In addition, in a network containing small cells, high speed UEs will stay in such small cells for only a short time. Although this may not cause handover failures, such events are not optimal for both the UE experience and network signaling load. Therefore, for such users, the Macro cell may prefer not to initiate handovers to small cells.
Observation 2: High speed users can go through frequent handovers in heterogeneous deployments. 
Any adjustments based on failures or issues discovered by the MRO solutions need to take the UE mobility into account. This was recognized in Release 11 for HetNet MRO and a “Mobility Information” IE was introduced which can be used by the eNB to identify users’ mobility types in considering corrective actions.

Observation 3: MRO corrections can benefit from differentiation based on UE mobility and speed. 
The UE mobility can also be used to make better decisions for load balancing. For example, the eNB can decide not to handover a high speed UE for MLB purposes since the load created by this user is more transient. Similarly, an eNB will prioritize to handover low speed UEs for load balancing.
Observation 4: UE speed information can be used to improve load balancing. 
The mobility speed estimation was also considered in RAN2 HetNet Mobility discussions. It was observed that estimation based on cell counters is not accurate in HetNet environments [1]. Therefore, even if the UE history is long enough, this information is not sufficient for differentiating mobility types. Depending on the traffic, many UEs can go through Idle and Connected states frequently which make it harder to use the UE history even less reliable for speed estimation. In these networks, the mobility estimation can be enhanced via UE or other measurements. Furthermore, since the UE speed can change in time, it is more advantageous to have the estimation based on current mobility state. This estimation can also be used during connection setup.
Observation 5: It is difficult to estimate UE speed based on UE history. 
Since UE speed has an impact on load balancing, it can be included in the admission control mechanism during handovers. In addition, if this information is included in the UE History, it can give both the source and target cell a more accurate analysis of the UE mobility.

Based on the observations above, grouping of UEs based on speed can provide benefits for mobility optimization

Proposal 1: UE grouping based on UE mobility state and in particular speed should be considered to improve mobility and load balancing.
Another type of UE grouping can be used in HetNet deployments. In these networks, the users served by non-Macro cells can be classified to be located in CRE or non-CRE regions. When TDM eICIC is employed, the CRE users are served on the protected ABS frames. However, the current mechanism for allocation of resources and load balancing can be sub-optimal since the information exchange between cells does not provide enough information on the number of CRE and non-CRE users.
In the current specification, the non-Macro cell can signal the usage of ABS via “DL ABS Status”. This IE which is sent back on X2 is for the total percentage of used ABS resources. Thus, it does not take into account how many users in the CRE are scheduled on these resources. 

The knowledge of the number of users in CRE can be used to improve load balancing and provide more fair allocation of ABS resources. If the CRE load is dominated by few users, the macro eNB can decide to handover users to CRE or allocate less ABS resources in order to have broader system fairness, especially if the Macro cell itself is heavily loaded. On the other hand, if the high CRE load is caused by many users, the macro eNB can avoid MLB handovers and/or allocate more ABS resources. Based on these observations, we propose that:
Proposal 2: Grouping based on CRE and non-CRE users should be considered to improve load and interference coordination between eNBs.
3 Conclusions

We discussed the benefits of two types of UE grouping based on mobility and range extension and propose that:
Proposal 1: UE grouping based on UE mobility state and in particular speed should be considered to improve mobility and load balancing.
Proposal 2: Grouping based on CRE and non-CRE users should be considered to improve load and interference coordination between eNBs.
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