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1
Introduction
RAN2#89bis has discussed the requirements for idle mode UEs load balance, and some requirements were agreed. 
	Requirements targeted in this WI

1)
It should be possible under network control to re-distribute among the different carries a fraction of users currently camped on these carriers

2)
It should be possible under network control to distribute among the different carries a fraction of users moving into the cells from other cells

3)
Different deployment scenarios should be supported – macro only networks, co-channel and inter-frequency small cell deployments

4)
It should be possible to control the load distribution among individual cells rather than only on a carrier level (for example the scenario that the macro cell in a co-channel Het-Net deployment and/or certain small cells on another carrier may be overloaded) 

5)
Solutions should cater for different (re)distribution decisions in the network that take into consideration other factors:


a) eMBMS deployments on macro or small cell layer


b) Number of devices supporting certain bands (other capabilities can be considered)


c) Bandwidth of the different carriers may be different

6)
The solution should avoid a user ping-pong among carriers

7)
Maximize user throughput and network capacity (in terms of system throughput, connection establishment, RA, (inter-frequency) mobility related signalling) for UEs in CONNECTED. 




Some companies were considering introducing cell specific priorities [1] to control load distribution among individual cells rather than only on a carrier level (i.e., by implementing carrier-specific priorities). In some contributions [2], it is also described that cell-specific offsets (i.e., Qoffset) can also adjust idle UEs load per cell. In this contribution, we will analyze the difference between cell specific priorities and cell specific offsets.
2
Discussion

A popular scenario for discussion of idle mode load balance is shown in Fig.1, where UEs in the coverage of cell 3 are preferred to camp on cell 3 but not cell 1, to maximize the utilization of the capacity provide by small cells. However, if operators implement frequency specific priority, i.e., having frequency F2 to be higher priority than frequency F1, then UEs in coverage of cell 1 but out of coverage of cell 3 will very likely be camped on cell 2, so that cell 2 could be overloaded while cell 1 is under-loaded.
Cell specific priority: With the proposed solution to configure cell specific priority, cell 3 is configured with higher priority than cell 1 (or Frequency F1), while in cell 1 frequency F1’s priority can be configured equal to or higher than F2’s. As such UEs in coverage of cell 3 will be very likely to select/reselect to cell3 but not cell 1, while UEs out of coverage of cell3 can be controlled not to prioritize cell 2.
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Fig.1 HetNet scenario

With cell specific priority, when a UE originally camped on cell 1 enters into the coverage of cell 3, if the measurement quantity in cell 3 fulfils the condition (e.g., Squal > ThreshX, HighQ), then the UE will reselect to cell 3 irrespective of the measurement quantity in cell 1. The values of ThreshX, HighQ and ThreshX, HighP in serving cell could be rather low. Therefore, it is possible that the corresponding measurement quantity in cell 1 is much better than that in cell 3, but the UE would prioritize cell 3 based on the cell specific prioritization. The consequence could be, if the UE establishes RRC connection at the edge of cell 3 for data transfer, that the resource utilization efficiency would be reduced compared to establishing RRC connection in cell 1, and then user throughput and network capability could be reduced. 
Observation 1: By using cell specific prioritization the UEs could prioritize and be forced to reselect to some cells with low measurement quantities, and the user throughput and network throughput could be reduced.
Cell specific offset: For the specified cell specific offset, the frequencies F1 and F2 can be configured to be with equal priority. In cell 1 the inter-frequency reselection offset can be configured per cell, and the offset (i.e., Qoffsets,n) for cell 3 can be configured with a lower value, and then based on the criterion R (i.e., Rn = Qmeas,n - Qoffset) the cell 3 is prioritized. The UE in coverage of cell 3 will prioritize cell 3 when performing cell reselection based on criterion R.
Observation 2: cell specific offset can be configured properly to prioritize specific cells.
With cell specific offset, both the RSRP and cell specific priority parameter (i.e., Qoffsets,n) are considered when UEs perform cell reselection. By properly configuring Qoffsets,n values, networks can control if the UEs in cell edge of cell 3 are allowed to reselect to cell 3. For example, with Qoffsets,n = -20dB, the UEs at the cell edge of cell 3 would  more likely reselect to cell 3, while with Qoffsets,n = -2dB, the RSRP values of the cell1 and cell3 are primary factors for the UEs to decide if reselecting to cell 3. 
Observation 3: The specified solution based on criterion R considered both the RSRP and cell specific offset (corresponding to the priority of a cell) for cell reselection. By proper configuration, networks can control if the UEs are allowed to reselect to a higher priority cell with lower RSRP measurement.
Currently cell specific offset values are only broadcast in SIB5, thus the values can not be configured dynamically if networks want to adjust the values based on the dynamic load. A possible more flexible way to handle this could be to allow the serving cell to configure the cell specific offsets when releasing the RRC connection of the UEs, i.e., including cell specific offset values in RRC Connection Release message. 
Proposal 1: RAN2 is requested to consider the optimization of idle mode load balance based on the specified cell specific offset solution, e.g., configuring cell specific offsets in the RRC connection release message.
3
Conclusion

In this contribution, we analyzed the solution of cell specific priority and compared it the specified cell specific offset solution. 
Observation 1: By using cell specific prioritization the UEs could prioritize and be forced to reselect to some cells with low measurement quantities, and the user throughput and network throughput could be reduced.
Observation 2: cell specific offset can be configured properly to prioritize specific cells.

Observation 3: The specified solution based on criterion R considered both the RSRP and cell specific offset (corresponding to the priority of a cell) for cell reselection. By proper configuration, networks can control if the UEs are allowed to reselect to a higher priority cell with lower RSRP measurement.

Proposal 1: RAN2 is requested to consider the optimization of idle mode load balance based on the specified cell specific offset solution, e.g., configuring cell specific offsets in the RRC connection release message.
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