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1
Introduction
In last RAN2#91 meeting, the solution of cell specific priority has been adopted as baseline. However, considering the following agreements from RAN2#90 meeting, cell specific priority can not meet the requirements “it should be possible to under network control to re-distribute among the different carriers a fraction of users currently camped on these carriers” and “solution should be able to move fraction of the UEs from one cell to another cell”. The cell specific priority solution can not control fraction of UEs, i.e., all UEs meeting the cell reselection criteria will reselect to the highest specific cell. 
	Agreements
1
Following Requirements can’t be met by existing cell reselection scheme:


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

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) 

2
Solution should be able to move fraction of the UEs from one cell to another cell
3
To  focus on solutions using e.g. per-cell parameter and/or reselection probabilities from RAN2#91 meeting




Besides, in RAN2#89bis meeting, the following agreement taking the capabilities into consideration has been reached. 
	Requirements targeted in this WI

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



In this contribution, we will analyse the above requirements and then give some proposals based on the discussion. 
2
Discussion

2.1
UE Access Class (AC) based randomization scheme
In last meeting, we have adopted cell specific priority [1] as baseline. The solution can redistribute the load in a cell level rather than in a carrier level. However, if higher priority is configured for a cell, all UEs supporting this feature tend to select the higher priority cell to camp on, so this solution may result in overload issues in the higher priority cell, i.e., it is difficult to distribute a fraction of UEs from one cell to another cell. 
In order to solve the above problem, some randomization schemes were proposed before, e.g., cell specific priority with random threshold offset [2], frequency/cell specific priority with reselection probability [3], etc. Both of the solutions above are based on a pseudo random value generated by UEs independently of eNB. As analyzed in the contribution [4], the random value generation may not be testable and may result in unpredictable outcome. Besides, with the random threshold offset solution, the ratio (roughly) of UEs prioritizing a specific cell is out of the network control. 
Another approach is to take advantage of the random value known by the network and UEs. As we know, each UE is configured with one random Access Class (AC) value in (0, 1,…, 9) (All UEs are members of one out of ten randomly allocated mobile populations, defined as Access Classes 0 to 9. In addition, UEs may be members of one or more out of 5 special Access classes (11 to 15) allocated to specific high priority users.) [5]. AC values can be seen as random values from the network perspective. Therefore, it is possible to move a fraction of UEs with some specific AC values from one cell to another cell. For example, the serving cell can broadcast the cell reselection information as shown in Fig.1. The UE with the AC values meeting the condition AC =1,2,5 may reselect Cell 1 which has highest priority (Priority=5). The UE with the AC values meeting the condition AC = 0,3,7 may reselect Cell 2 which has the highest priority (Priority = 7). The UE with the AC values meeting the condition AC = 4,6,8,9 may not perform cell reselection and remains in the serving cell. In this way, it is possible for the network to control the load distribution in the cell level rather than only in the carrier level, and to move a fraction of the UEs from one cell to another cell. Furthermore, this is easy to achieve the distribution ratio roughly (for above example, roughly 40% UEs remains in the serving cell, 30% select to cell 1, 30% select to cell 2).
Similarly, it is easy to move a fraction of UEs from one carrier to another carrier if the serving cell configures different carrier/frequency-specific priorities to UEs with different AC values. 
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Fig 1 UE Access Class based cell reselection

Proposal 1: AC values can be broadcast in SIB associated with a cell/frequency and a priority. Only UEs with the indicated AC values consider the corresponding cell/frequency to be with the indicated priority. In this way, the network can move a fraction of UEs with some specific AC values from one cell/frequency to another cell/frequency randomly. 
2.2
Load distribution considering UE capabilities

A UE communicates with the E-UTRAN according to its radio access capability, such as RF capabilities (e.g., single/dual TX RF chains, dual RX RF chain) and other capabilities (e.g., D2D, dual connectivity). Considering that different cells may provide different services or capabilities, when a UE reselects a cell it is better that the capabilities of the UE match with the capabilities of the cell, so that the user throughput and network capacity can be maximized. On the other hand, if both a UE and its serving cell support a capability (e.g., Dual connectivity), it is unreasonable that the UE is forced to reselect another cell which does not support this capability. Therefore, UE capabilities should also be considered when the UE performs cell reselection based on the new defined cell reselection mechanism.

In order to realize that UEs with different capabilities reselect the cells supporting the corresponding capabilities, the information of the capabilities can be broadcast for a cell for cell reselection. For example as shown in Fig 2, for a cell supporting DC, the UE supporting DC may consider the cell supporting DC capability to be the highest priority compared to the cells not supporting DC.
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Fig 2 UE capability based cell reselection

Proposal 2: The information of the capabilities can be broadcast in SIB associated with a cell/frequency and a priority value for cell reselection. Only the UE supporting the indicated capability considers the associated cell/frequency to be with the indicated priority.
Both the solution of Proposal 1 and the solution of Proposal 2 can be considered as solutions to configure cell/frequency priorities to a specific fraction of UEs, e.g., a group of UEs with specific AC values, or a group of UEs with a specific capability. In this way, a specific fraction of UEs can be moved by the network from one cell/frequency to another cell/frequency.
The solutions in Proposal 1 and Proposal 2 can be implemented separately or jointly.

Observation 1: For both the solutions in Proposal 1 and Proposal 2, a specific fraction of UEs (e.g., a fraction of UEs with specific AC values, or a fraction of UEs with a specific capability) can be moved by the network from one cell/frequency to another cell/frequency.
Proposal 3: The solutions in Proposal 1 and Proposal 2 can be implemented separately or jointly.

3
Conclusion

The proposals in this contribution are listed as follows.

Proposal 1: The serving cell can configure different cell-specific priorities or carrier/ frequency-specific priorities to UEs with different AC/IMSI values. In this way, the network can move a fraction of UEs with some specific AC/IMSI values from one cell to another cell or from one carrier to another carrier. 

Proposal 2: The information of the capabilities that the cell supports can be broadcast for a cell for cell reselection.

Observation 1: For both the solutions in Proposal 1 and Proposal 2, a specific fraction of UEs (e.g., a fraction of UEs with specific AC values, or a fraction of UEs with a specific capability) can be moved by the network from one cell/frequency to another cell/frequency.
Proposal 3: The solutions in Proposal 1 and Proposal 2 can be implemented separately or jointly.
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