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1.
Introduction
Regarding inter-frequency cell reselection as a mobility driver in [1], some schemes were proposed to meet with new drivers such as idle/active load balancing. Currently, the load balancing method between frequencies mainly focus on priority based vs. Qoffset based. In section 2, we analyze their benefits and limitations, and propose a deliberate inter-frequency cell reselection scheme to be able to achieve both load balancing and reliable radio condition.
2.
Inter-frequency Load Balancing
The characteristics and comparisons of two schemes are well described in [2]. Both benefits and limitations are summarized and some considerations were commented below.
· Priority based scheme – absolute priorities between frequencies.

· Simplicity (benefit): relying on absolute priority, simple measurement/cell reselection rules can be achieved.
· Saving power (benefit): if UE camped on highest priority frequency satisfying a criterion (e.g. S_intra_frequency), UE does not measure other priority frequencies.
· Power consumption (limitation): when UE camped on low priority frequency, it has to periodically measure a highest priority frequency.
· Granularity (limitation): through NAS (e.g TAU) signalling (or optionally RRC transition signalling), UE specific priorities are signalled to UE by network. Therefore, due to large granularity, it could be difficult to reflect active loads of a cell. Accordingly, it could also be expected that an overloaded cell can be selected by UEs. In this case, to receive a high data rate service the UEs in overloaded cell may be redirected to a lightly loaded cell, which would cause a setup delay. This situation could happen more frequently in a co-located cell.
· Qoffset based scheme – relative Qoffset between frequencies

· Classical method (benefit): cell reselection relies on R-criterion as in UMTS. Load balancing can be achieved with UE specific offsets and layer specific offsets.
· Flexibility (benefit): cell level load balancing can be controllable by tuned layer (i.e. frequency) specific Qoffset.

· Power consumption (limitation): it is expected that UE has to measure all frequencies for ranking process as in UMTS. This could be limited by neighbour cell list.
· Flexibility (benefit & limitation): frequency/UE specific Qoffset could be added to R-criteria quantity for inter-frequency selection. Therefore, well tuned offset value is required for load balancing. Actually, best (or better) radio condition is required for reliable communications from eNB. From this respect, it is questioned how much reliable signal quality can be achieved from modified R-criteria.
According to benefits and limitations of both schemes, we propose a deliberate scheme having both benefits and covering both limits partly. In our view, the primary purpose of cell reselection function is to ensure that UE camps on reliable cell in accordance with measured signal strength and/or quality. In addition, to achieve load balancing as a mobility driver for the purpose of radio resource utilization, it is required that a new cell reselection criterion has to be defined additionally.
2.1 Proposed Load Balancing Scheme
In this subsection, we propose a load balancing mechanism to be able to have benefits of both priority based and offset based scheme. Both the priority concept and R-criterion rule are used in proposed scheme. Actually, priority in proposed scheme represents a cell load from eNB. (e.g. maybe, acceptable capacity relative to total capacity from serving and neighbour eNB) So, some frequencies may have the same load priority. 
The main purpose of load balancing is to utilize radio resource efficiently. Hence, since an eNB could know the cell load of neighbour eNBs [1], proposed scheme suggests the use of load information through system information from eNB for inter-frequency load balancing purpose. It is expected that if UE’s cell reselection rule considers a cell load, the load balancing for idle mode UEs could be achieved naturally because cell load could contain the load information of paging and tracking area update. 

Followings describe how proposed scheme works for cell reselection:
· From a certain operator policy or for radio resource utilization, if network wants to control UEs for load balancing, network could deliver load priority information with neighbour cell list (NCL) to UE. Then, when UE performs inter-frequency cell reselection, the load priorities act a role of additional reselection criterion quantities. Additionally, minimum load priority (LMIN) with which UE should be satisfied could be indicated by networks (through system information or RRC/NAS signalling).
· The parameters relating to load priority is validated when UE received them with NCL from serving cell (delivering of parameters could also be achieved by RRC/NAS signalling e.g. RRC connection or TAU) Once UE receives the parameters, the parameters are used for performing cell reselection process as an additional criterion. After re-selecting another cell, the parameters are invalidated.
· When UE is located in intra-frequency boundary, if a serving cell signal strength is below a given threshold (e.g. Sintersearch), UE measures several frequencies with equal or higher priority than minimum priority indicated. And then based on measurement result, UE selects a cell according to R-criterion.

Note that if UE has received priority information with NCL, the priorities are kept until when UE is camped on serving cell. After cell reselection, the cell changing event makes load priority invalidated. if UE receives changed load priority from serving cell in another time, UE has to ignore changed priority information. Namely, only the first priorities, when (or after) UE camps on, are valid for UE. This is because it could be possible that most of UEs in a collocated cell could select a specific cell if changed parameters are accepted.
3.
Conclusion
The contribution discussed benefits and limitations of priority based and Qoffset based scheme, and, described a needs for load priority criterion. Finally, we proposed an inter-frequency cell reselection scheme for load balancing in LTE. It is proposed to agree on cell reselection rule described in section 2.
Proposal 1: Cell reselection rules in idle mode should consider frequency load from eNB.

Proposal 2: Both of two criteria (i.e. L-criterion and R-criterion) should be considered in inter-frequency cell reselection.
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