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1. Introduction
The basic procedure for load balancing has been adopted in the RAN3#60 meeting. A master-slave based reporting method is decided [1]. There are a few leftover issues which may cause potential confusion and IOT problem. This contribution will analyze those issues thus clarify the whole load balancing procedure. 
2. Discussion
Currently, the basic load balancing procedure breaks down into following points: 

1. It is a master-slave mode. Master (eNB1) controls the start/stop of reporting of its slave (eNB2).
2. eNB1 can trigger only some of cells in eNB2.
3. Once triggered, eNB2 reports its load periodically. 
4. Measurement of load can be either per QCI or GBR/non-GBR.

In order to calibrate this basic procedure, four potential unclear issues will be discussed one by one in the following section. 
2.1. Partial Stop of Reporting
The possibility of stoping the report from only some cells is not explicated in the current specification.  The use case of such “partial stop” is that in some cases, the load of eNB1 is extremely heavy and it starts the load reporting of its neighbours: cell1, cell2 and cell3 (they all belong to eNB2). Later when the eNB1’s load is reduced to a lower level, it may stop the load reporting of cell3 (which may be an omni-cell intended to fill the coverage hole) but still reserve the query to cell1 and cell2.
Current standard can already support this feature. In the message RESOURCE STATUS REQUEST, if the “Registration Request” is set to “stop” and the cells to be stopped are listed in “Cell To Report List”, it implicitly means that eNB1 wants eNB2 to stop only the listed cells. Thus almost no standardization effort is needed except a clearer statement of such possibility in the specification.
Proposal 1: Adopt the related text proposal for the support of partial stop. 

2.2. Event-based Reporting
The standard only supports periodical reporting currently. However, to be able to handle some situations such that the load of eNB2 increases drastically, the event-based reporting is needed. For example, when the load of eNB2 is increased over a threshold, it is necessary to let eNB1 be aware of it immediately. Otherwise, eNB1 would treat the mobility parameters between related cells in a misaligned way until the next periodic reporting. 

According to the discussion above, it is proposed to take a periodic reporting as the baseline and event-based reporting is built on top of it. During the resource status reporting initiation procedure, eNB1 and eNB2 can negotiate on the possibility of having event-based reporting between periodic reporting. Specifically, eNB1 could ask eNB2 whether eNB2 supports event-based reporting and eNB2 response it. Thus eNB1 can be well prepared for an event-based reporting from eNB2.
As for the event type, two events are preferred:

1. the load of eNB2 exceeds a threshold

2. the load of eNB2 drops below a threshold

Proposal 2: Event-based reporting is supported and it is used on top of periodic reporting. 
2.3. GBR/Non-GBR or Per QCI reporting
In the last meeting, the pros and cons of each measurement (GBR/Non-GBR and Per QCI) were discussed. There were concerns that vendor specific QCIs will make the sharing of per QCI load useless.
To analyse the problem, one can imagine a situation when eNB and MME have different sets of QCI (for example, eNB and MME come from different vendors). When a SAE bearer is to be established in such network, there is risk that eNB and MME may not be able to understand each other on the QoS requirement. It is believed that the operator has to be responsible for the alignment of QCI between various NEs in its network. Otherwise even the most fundamental functions such as service provision will be a challenge. In other words, vendor specific QCIs are legitimate but it is operator’s natural duty to make sure that all of the QCIs are consistent along the whole network. When the QCIs (including standardized and vendor specific/operator customized) are consistent among NEs, it is no longer a problem to exchange it on X2 for the load balancing. 
Since Per QCI measurement can cover the GBR/Non-GBR measurement, it is proposed to have Per QCI PRB usage exchanged in the load balancing procedure. Moreover, Per QCI measurement enables the possibility of having a better/finer load balancing. Related eNBs can perform the load balancing only on some specific QCI thus the network has better control on the load. 
On the other hand, if operator fails to keep the consistency of QCI, adopting GBR/non-GBR level reporting for non-standardized QCIs becomes a reasonable solution. This way the benefit of per QCI reporting is kept for those standardized QCI and the multi-vendor problem is solved by applying GBR/non-GBR level reporting for all of the non-standardized QCI. 
The idea can be summarized as: 
IF 

QCI (including both standardized and vendor specific/operator customized) is aligned within the network



Per QCI reporting is applied
ELSE



Per QCI reporting for standardized QCIs and GBR/non-GBR reporting for other QCIs is applied   
Proposal 3: When QCIs are aligned within the network, per QCI reporting is applied for both standardized and non-standardized QCIs; when QCIs are NOT aligned within the network, per QCI reporting is applied for standardized QCIs and GBR/non-GBR reporting is applied for all of the non-standardized QCIs
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