3GPP TSG-RAN WG2 Meeting #91bis
R2-154584
Malmo, Sweden, 5th – 9th October 2015
Agenda item:

7.7
Source:
Sony
Title:
Redistributing a fraction of idle mode UEs among carriers
Document for:

Discussion and Decision 

1
Introduction
During RAN2#90 meeting, the following agreements were reached based on the discussion.

	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


2) 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


During RAN2#91 meeting, RAN2 has agreed to adopt cell specific priorities as baseline which can meet the requirement “ It should be possible to control the load distribution among individual cells rather than only on a carrier level”  

In the email discussion [2] several solutions have been proposed, this contribution details the solution proposal “Alt.4”.

2
Discussion
The majority of companies agree that a broadcast mechanism is necessary to cope with the longer-term distribution of UEs across carriers and/or cells. 
Until Alt.4 was proposed, the main option on the table relied on a random number being chosen by a device, similar to the access class barring.
3>
draw a random number 'rand' uniformly distributed in the range: 0 ≤ rand < 1;

3>
if 'rand' is lower than the value indicated by ac-BarringFactor included in "AC barring parameter":

4>
consider access to the cell as not barred;

3>
else:


4>
consider access to the cell as barred;

However, a truly random number produces an unpredictable outcome, and therefore could result in ping-pong between carriers/cells – if a UE picks a random number in Cell A it may choose one threshold or priority, and then picking another random number in Cell B could result in a different set of parameters being applied. In addition, for any given device it is impossible to predict where the UE will camp and for a population of devices, particularly if reselection offsets are modified, it is difficult to control the actual fraction of UEs applying a specific parameter set and therefore difficult to know where UEs will end up.

Hence, in order to avoid potentially frequent updates to the cell reselection parameters, a more deterministic approach is desirable. A typical approach to randomisation of UEs in a cell relies on a function of UE-ID, such as determination of paging resources. 
PF and PO is determined by following formulae using the DRX parameters provided in System Information:

PF is given by following equation:

SFN mod T= (T div N)*(UE_ID mod N)

Index i_s pointing to PO from subframe pattern defined in 7.2 will be derived from following calculation:

i_s = floor(UE_ID/N) mod Ns

UE-ID is distributed uniformly amongst devices. Therefore, if a similar approach is taken to determining the cell reselection priorities, the network can apply a different set of priorities to a specific percentage of devices.
For example, and as shown in the example CR [2] a different priority to the default (legacy) priority can be provided, and applied only to the UEs satisfying the equation UE-ID mod 10 < percentage.
	CellRedistributionInfo field descriptions

	cellReselectionPriorityModified 
If UE-ID mod 10 < uePercentage, then the value of IE cellReselectionPriorityModified is used instead of the value of cellReselectionPriority for the concerned frequency. 

	uePercentage 
Percentage of UEs which shall use cellReselectionPriorityModified instead of the value of cellReselectionPriority for the concerned frequency. The value 1 corresponds to 10%, and 9 corresponds to 90%


As can be seen from the draft CR – this involves minimal specification impact, requiring only 2 parameters to be sent for each frequency – assuming the same mechanism is desired for cell specific priorities, the 2 paramers can be added to a merged CR introducing cell specific priorities. There is no impact to the current reselection mechanism or behaviour, and so no 36.304 CR is necessary. The mechanism is very much in line with other changes agreed in the WI – namely the extension of absolute priority range and the introduction of cell specific priorities (the assumption is that this solution will be merged with the others – the example CR shows only an extension to the current specification based on this enhancement only).

In this solution, absolute priority is assigned upon reception of SIB as it is today, so there is no changing of priorities mid-way through being camped on a cell + no paging/dedicated signalling overhead, extra timers + so on. UE will naturally move to the highest priority available layer based on existing rules and as it does today, and reselect to a lower priority layer if losing coverage of the current layer – as it does today. The only additional function is the initial assignment of priorities upon camping on a cell and reading SIBs, therefore standardisation, implementation and test effort is minimal.
In addition, since the percentage is set in system information based on UE-ID – this allows the most accurate, predictable, and importantly testable control of cell reselection parameters compared to any other solution. In an area of overlapping coverage, one set of UEs will apply a relatively high priority to the other frequency causing UEs to camp on that frequency, and another set of UEs will apply a relatively low priority to the other frequency causing UEs to remain on the current frequency, hence achieving the objective in a controllable manner. Ping-pong is avoided because the same set of UEs will apply the different priorities consistently in different cells.
Proposal 1: Network controls the redistribution of a fraction of UEs using a broadcast absolute priority and percentage. UEs select absolute priority based on UE-ID.
In addition to a broadcast mechanism, some companies propose the use of a “one-shot” mechanism to deal with a more rapidly changing environment. Such a mechanism relies on a new paging procedure to inform a set of UEs about new cell reselection parameters, and potentially a new timer to control how long UEs should apply the parameters. Of course, new timers and paging procedure implies significant new functionality – given that it is already possible to update system information in a relatively quick manner + this can be used to enable/disable/update the redistribution paramers, we do not see any significant advantage of having additonal mechanisms, other than the broadcast setting. It should be noted that any temporary settings provided by paging will eventually expire and UEs will all move at the same time away and back to the original cell. New UEs entering a cell will not be informed of the updated parameters, so after a relatively short period of time the fraction of UEs in the area applying the parameters will become smaller and smaller. With a purely-broadcast mechanism – once the parameters are updated, this will apply to the same percentage of UEs, regardless of how many enter or leave the area. 

Proposal 2: No further mechanism is necessary.

4
Conclusion

This contribution summarises a simple and effective solution to distribute a fraction of UEs across carriers or cells, which meets all of the necessary requirements and addresses all of the previously discsussed scenarios. 

Proposal 1: Network controls the redistribution of a fraction of UEs using a broadcast absolute priority and percentage. UEs select absolute priority based on UE-ID.
Proposal 2: No further mechanism is necessary.
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