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Discussion and decision
1 Introduction

Email discussion [91#28] discussed details of two different classes of solutions, the continuous randomization scheme (CRS) and one-shot scheme (OSS) [6].  In the second half of the email discussion, many solutions for CRS and OSS were provided.  This contribution provides the outline of a harmonised version of (some of) the CRS solutions.   This contribution does not discuss on the need to add a solution for somewhat more dynamic changes i.e. some kind of one shot mechanism.
2 Discussion

2.1 Solution outline
A continous randomisation scheme (as slow redistribution is the main target), covering redistribution of a portion of the UEs to other frequencies as well as to specific cells on other frequencies. Using a configurable timer between two re-distribution evaluations allows for proper network control while limiting the UE measurement burden (i.e. only performed when UE performs a redistribution evaluation).  
In the following sections, we look at the information in the SIBs and the UE behavior for the solution.
2.2 PDU specification changes, Changes to system information
The proposed solution affects system information as summarized in table 1.

	No
	Item
	Change
	Remarks

	1
	SIB3
	>redistributionFactor (optional)
	Included if a portion of the UEs should remain on the current frequency

	2
	SIB3
	>redistributionTimer 
	Tredist, mandatory present if redistributionFactor is present

	2
	SIB5

>interFreqCarrierFreqList
	For each frequency:

>redistributionFactor (optional)

>interFreqNeighCellList2 (optional)

>>For each cell

>>>redistributionFactor
	


Tab. 1: Changes to system information

Remarks:

· 
The redistribution factor indicates which portion of the UEs should redistribute towards the redistribution target (frequency or cell). Used by the UE to calculate actual persistence value ranges (percentages) for each actual redistribution target(s). The UE does not consider some of the targets for which a redistribution factor is provided i.e. frequencies it does not support or on which it does not detect a suitable cell, cells that are not the best cell on the concerned frequency. A redistribution factor may also be provided for the current frequency, unless none of the UEs should remain there. The persistence value range of each target equals its redistribution factor/ sum of redistribution factors of all actual redistribution targets

· 
The redistribution timer ensures that the UE does not perfom a redistribution evaluation upon every cell selection or reselection whenever acquiring the SIB including the redistribution parameters. The redistribution timer improves network control in a manner independent of UE mobility (noting that otherwise small redistribution percentages may over time result in many UEs moving).

2.3 UE behavioural aspects

The proposed solution affects UE behaviour as summarized in table 2.

	No
	Item
	Description
	Remarks

	1
	Trigger
	The UE triggers a redistribution evaluation upon:

a) 
Acquiring SIBs including redistribution parameters while timer Tredist is not running
b) 
timer Tredist expiry while SIBs include redistribution parameters
	

	2
	Redistribution evaluation
	The evaluation includes the following steps

· 
Measure the frequencies for which redistribution parameters are provided (if not available)

· 
Determine the actual redistribution targets

· 
Determine the persistence value ranges for the actual redistribution targets

· 
Select the redistribution target by comparing a random value with the persistence value ranges

· 
Start a redistribution timer
	Actual redistribution targets include a) supported frequencies for which redistribution factors are configured on on which it detect a suitable cell, b) supported cells for which redistribution factors are configured that are the best cell on the concerned frequency. For a frequency for which both frequency and cell specific redistribution parameters are specified, the UE applies the cell specific parameters if configured for the cell that is best on the frequency and the frequency specific parameters otherwise.

	3
	Reselect the redistribution target
	Consider the frequency (this may be due to frequency or cell target) of the redistribution target to be highest priority (within this priority level) and reselect in accordance with existing procedures
	Same behavior applies in case of selecting (to stay on) the current frequency

	4
	While the redistribution timer is running
	The UE does not consider redistribution parameters included in SIBs that are acquired upon UE mobility or system information change

The UE does not re-evaluate while the timer is running i.e. UE is not required to monitor/ detect potential redistribution targets
	

	5
	Leaving the redistribution target
	The UE stops prioritizing the redistribution target and stops the redistribution timer
	If redistribution target is a cell, this applies upon leaving the cell. If redistribution target is afrequency, this applies upon leaving the frequency


Tab. 2: Redistribution related UE actions

3 Conclusion & recommendation
This contribution outlines a CRS idle mode load distribution solution to re-destribute a fraction of users to other frequencies/cells.  It also provides for cell specific prioritisation. Additional measurements are also minimised.  

It includes the following proposal, that RAN2 is requested to discuss and conclude:

Proposal: It is proposed to adopt the above described solution as the Continous Re-distribution Scheme (CRS) for Idle mode distribution.
.

This contribution did not discuss on the need to add a solution for somewhat more dynamic changes i.e. some kind of one shot mechanism.
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