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1. Introduction
In RAN2#91, RAN2 agreed to adopt the cell specific priorities (CSP) as the baseline [1]; 
	=>
Adopt cell specific priorities as baseline


In this contribution, a possible mechanism based on the concept of CSP is discussed. 
2. Discussion
2.1. Cell specific priorities (CSP) 
The concept of CSP was proposed to have the cell reselection priority for a specific cell [2], in addition to the existing frequency dependent priority. It has the potential to fulfill requirement 4) [3], since requirement 4) cannot be met using the existing cell reselection scheme as agreed in RAN2#90 [4]; 
	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) 




Observation 1 CSP has the potential to fulfill requirement 4). 

However, it should be further considered if CSP can also satisfy requirement 1), i.e., “It should be possible under network control to re-distribute among the different carriers a fraction of users currently camped on these carriers”. A different solution is also proposed in [5] which is specifically designed to satisfy requirement 1) which is based on a one-shot mechanism. Considering the need for an email discussion [6] to discuss solutions for satisfying requirement 1, it would appear CSP alone cannot be used to fulfill both requirements, i.e., 1) and 4). 
Observation 2 CSP alone cannot satisfy requirement 1). 
Instead of using a completely separate mechanism for meeting both requirement 1) and 4), it should be considered if another mechanism could be used on top of CSP to allow the network to have sufficient flexibility to meet both requirements.  In particular, CSP may be used in combination with either continuous randomization or one-shot mechanism to satisfy both requirements.  So, RAN2 should aim adopt a single solution to fulfill both requirements simultaneously, i.e., “Solution should be able to move fraction of the UEs from one cell to another cell” as agreed in RAN2#90 [4]. 
Proposal 1 RAN2 should aim to adopt a single solution which should be able to move fraction of the UEs from one cell to another cell and can meet both requirements 1) and 4). 
2.2. Paging-triggered CSP 
Assuming Proposal 1 is considered a viable solution, RAN2 should consider which combination of solutions should be further discussed.  If we were to use the continuous randomization, e.g., the randomized threshold offset [7], in combination with CSP, it may achieve the desired outcome for fulfilling both requirements. However, such a combination approach will potentially cause unnecessary complexity in practical operations since this combination is built from two different solutions, i.e., with possibly two separate UE behaviours.
Another approach is to consider the one-shot re-distribution mechanism using an enhancement to the paging message [8]

 REF _Ref428973077 \w \h 
[9]

 REF _Ref428906262 \w \h 
[10]. The paging message could point to a deterministic fraction of UEs on individual paging frame/occasion basis [11], and it has the potential to offer similar performance improvements as compared to the solutions based on random value generation within the UEs [5]. So, although CSP is likely assumed to be applied continuously, it’s worth considering whether the paging message could be used to indicate which fraction of UEs should apply CSP.  With this approach, mass-reselection to the prioritized cell may be avoided, and furthermore, it would be possible to apply different priority configurations to different fractions of UEs at a given time. It will also reduce UE’s burden for inter-frequency measurements in some cases. If needed, the serving cell could also instruct all UEs to apply CSP, if the serving cell provides the indication in every paging frames/occasions. 
Proposal 2 The paging message should indicate the trigger for load re-distribution and whether the cell specific priority is applied. 
If Proposal 2 is acceptable, it should be considered how the UE behaves upon reception of the indication through paging. Considering the complex deployments and issues presented in [12], the solution should have scalability for different load re-distribution strategies.  One of possible cases for the normal load condition is to move a fraction of UEs to a specific cell which experiences lower relatively load. Since the eNB is able to obtain the load conditions of the neighbour cells/eNBs, e.g., by means of the resource status update over X2 [1], the eNB may determine which cell the UEs should move to. In this case, the eNB may set the neighbour cell(s) with higher priority.  Another possibility is for the overloaded cell to initiate the load re-distribution to move a fraction of UEs to less loaded cells/frequencies.  Since the goal is to achieve a balanced load within the network after the load re-distribution, the cell specific prioritization triggered by the paging message would be applied only once per corresponding cell reselection procedure. Note that if the trigger is sent repeatedly then the UE should apply the cell specific priority repeatedly at every cell reselection procedure. 
Proposal 3 When the UE receives the enhanced paging message with the CSP indication, the UE applies a one-shot cell reselection procedure using the corresponding cell specific prioritization parameters. 
It should also be considered how the cell specific parameters are provided. If Proposal 2 and Proposal 3 are agreeable, one possibility is to provide the parameters within the paging message [9], although the original concept of CSP assumes SIB [3]. Considering HetNet deployments [12], it could be assumed that there are many small cells in a macrocell’s coverage, and the macrocell may have to provide many cell specific parameters corresponding to each small cell. In addition, the solution should have scalability to be applicable to not only one-shot mechanism but also continuous randomization. Therefore, to minimize the size of the paging message, the cell-specific parameters should be provided in SIB. 
Proposal 4 The parameters for cell specific prioritization should be provided in SIB. 
In addition, it may be considered if the original CSP is still useful in some deployments and how the original CSP should coexist with the enhanced CSP.  Two options may be considered; 
· Option 1: SIB provides one set of the cell specific prioritization parameters and an additional indication whether the parameters should be applicable only when the UE receives a page or whether the parameters should be applicable continuously without the use of paging.
· Option 2: SIB provides two independent sets of cell specific prioritization parameters for the original CSP and the enhanced CSP. A set of the parameters for the enhanced CSP is applicable only when the UE receives a page.  It’s FFS whether the enhanced CSP has multiple sets of parameters categorized by indices used for association with paging frames/occasions. 
Proposal 5 RAN2 should consider the details of parameter provisioning based on the above options. 
3. Conclusion 
In this paper, the possible mechanism to enhance the cell specific priority with the paging message, to meet the two key requirements previously agreed. RAN2 is kindly asked to take into account the observations/proposals below: 
Observation 1
CSP has the potential to fulfill requirement 4).
Observation 2
CSP alone cannot satisfy requirement 1).
Proposal 1
RAN2 should aim to adopt a single solution which should be able to move fraction of the UEs from one cell to another cell and can meet both requirements 1) and 4).
Proposal 2
The paging message should indicate the trigger for load re-distribution and whether the cell specific priority is applied.
Proposal 3
When the UE receives the enhanced paging message with the CSP indication, the UE applies a one-shot cell reselection procedure using the corresponding cell specific prioritization parameters.
Proposal 4
The parameters for cell specific prioritization should be provided in SIB.
Proposal 5
RAN2 should consider the details of parameter provisioning based on the above options.
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