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Discussion
1. Introduction
In the RAN3 #79 meeting, we discussed several UE grouping issues, such as UE speed, location, QoS, subscription, etc. In this contribution, we focus on the characteristics of CRE UE and non-CRE UE on the aspect of HO management, and describe additionally required features not considered yet.
2. Discussion
Fig. 1(a) shows the operation of CRE(Cell Range Expansion). The macro eNB assigns the ABS(Almost Blank Subframe) pattern for specific resource blocks to the pico eNB. Almost blank subframes are subframes with reduced power on some physical channels and/or reduced activity, [2]. Then, through these subframes, the pico eNB can serve UEs without interferences from the macro eNB, and it leads the effect of substantially expanding the pico cell coverage. It means that the geographical handover triggering spot for UEs assigned the resource blocks of the ABS pattern becomes different from one for UEs which are served with the resource blocks not related to the ABS pattern.
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Fig. 1 The concept and characteristic of CRE

Fig. 1(b) displays the variation of the received signal quality of macro UE, pico CRE UE and pico non-CRE UE through the distance from each eNB. It shows that the received signal quality curves for CRE UE and non-CRE UE have different characteristics each other. The slope of the received signal quality for CRE UE is relatively lower than one for non-CRE UE.

Because of these different characteristics between CRE UE and non-CRE UE, if different HO parameters are set for CRE UE and non-CRE UE, several advantages in aspect of MLB and MRO exist.

Advantages of different HO parameter setting for CRE UE and non-CRE UE each

· MLB aspect
In Fig. 3(a), three UEs are located in the CRE area, which cannot be served by pico eNB without ABS. In case that pico eNB wants to hand over one or two UEs to the macro cell for the load balancing purpose and due to the limited ABS resource, if the pico eNB changes mobility parameters for both CRE UEs and non-CRE UEs, two CRE UEs and two non-CRE UEs are handed over as Fig. 2(b). On the other hand, as Fig. 2(c), if the pico eNB changes only non-CRE UEs’ mobility parameter, then it is possible to hand over two CRE UEs and continue to serve all non-CRE UEs.
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Fig. 2 The concept of CRE

· MRO aspect

Generally, because CRE UE is not interfered from the macro eNB, the received signal quality of CRE UE declines more gradually than the slope of the received signal quality curve of non-CRE UE as Fig. 1(b). It means that if the pico eNB sets an identical HO parameter for both CRE UE and non-CRE UE, the available time for HO execution of CRE UE is much longer than the available time for HO execution of non-CRE UE, as Fig. 3. In CRE UE’s point of view, though it could be stay more in pico cell, HO is triggered too fast. Moreover, in non-CRE UE’s point of view, due to the short time allowed for HO execution the possibility of HO failure becomes higher. Therefore, if separated management of HO parameters for CRE UE and non-CRE UE is possible, HO operation becomes more efficient.

[image: image3.png]Outbound moving a Pico UE Outbound moving E Pico UE
rom pico (CRE) from pico (non-CRE)
-

QUALITY

RECEIVED SIGNAL

HO trigger
threshold
Link failure
Maginot line ico
Time for HO execution Time for HO Pico
execution eNB

>
DISTANCE




Fig. 3 Difference in allowed time for HO execution between CRE UE and non-CRE UE

Problem Definition

Separated management of HO parameters for CRE UE and non-CRE UE can be implemented in eNB. However, the Mobility Setting Change procedure which is used to exchange HO parameters between eNBs supports only one kind of HO parameter. Consequentially, even though separated management of HO parameters for CRE UE and non-CRE UE would be implemented, eNB cannot suggest or recognize two kinds of HO parameters of neighbor cell. Therefore we propose to discuss enhancements of the Mobility Setting Change procedure to support dual HO parameters for CRE UE and non-CRE UE.
3. Conclusion
In this contribution, we focused on the characteristics of CRE UE and non-CRE UE on the aspect of HO management, and described additionally required features, supporting dual HO parameters for CRE UE and non-CRE UE.
Proposal: RAN3 is kindly asked to discuss enhancements of the Mobility Setting Change procedure to support dual HO parameters for CRE UE and non-CRE UE.
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