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1 Introduction

During the last meeting, RAN2 kicked off a new Work Item (WI) for Multicarrier Load Distribution in LTE [1]. Some high-level requirements for load balancing were discussed and it was agreed to introduce cell-level granularity, i.e. it should be possible to control the load distribution among individual cells rather than only on a carrier level. The requirements are outlined below;

	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. 




The purpose of this contribution is to discuss how the agreed requirement 4) could be captured in the specifications.
2 Discussion
The problem of prioritization on cell-level has surfaced before in RAN2 even though the (TEI12) topic was not discussed online during the Rel-12 work. As an outcome of some offline discussions, there is a set of CRs that exemplifies how a solution termed as cell-specific priorities could be specified [2]
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[3]. The general principles and details of cell-specific prioritization is discussed in [4] and outlined below.
2.1 Cell-specific prioritization at reselection

Cell specific prioritization can increase the likelihood of a UE to be associated with the small cell when it is time to connect. This functionality may also reduce the need to perform inter-frequency measurements when in connected mode. The proposed mechanism includes an option in the system information to provide a separate (typically higher) priority value that applies to specific cells on the particular frequency in addition to the existing cell reselection priority associated with the frequency. The UE should then perform inter-frequency measurements in idle mode on this frequency, assuming the maximum cell reselection priority (regular or cell specific). When the highest ranked cell on this frequency is one of the specific cells, cell reselection priority is applied according to the separate priority associated with those; otherwise, the regular (legacy) cell reselection priority is applied.

The prioritization can be provided to the UE with the broadcast of system information, i.e. SIB5, and/or RRCConnectionRelease message. The UE in idle mode is supposed to follow this prioritization when performing measurements for cell (re)selection. Observe that measurements on higher prioritized frequencies/RATs are always performed, yet measurements on lower priority frequencies/RATs are only performed when the current serving cell’s signal level is less than a defined threshold, i.e. SNonIntraSearch (s-NonIntraSearch). 
Since the cell-specific prioritization seems to address the requirement 4), it is propose to adopt cell-specific priorities as a baseline solution for the WI.
Proposal 1 Specify cell-specific prioritization as a technique to address the requirement to control the load distribution among individual cells.
2.2 Specification impact

The SIB5 Information Element (IE), which includes neighbouring cell related information relevant for inter-frequency cell re-selection, can be updated to include a new parameter to specify the proposed mechanism. There are two alternatives to update this IE: In the first alternative (Alt. 1), cell specific priority information is added as a parameter in an extension of the interFreqNeighCellList. A new field, i.e. interFreqNeighCellList-v13x0, is introduced to provide a parallel list to the original interFreqNeighCellList where the cell specific priority information is added as an optional element in the cellSpecificReselectionPriority field. If present, it applies to the neighbouring cell in the corresponding element of the original interFreqNeighCellList.

In the second alternative (Alt. 2) a separate cellSpecificReselPrioList-r13 field is introduced. It provides a single cell specific priority value and a list of PCI ranges identifying the set of neighbouring cells for which the cell specific priority value applies. It does not rely on the original interFreqNeighCellList, which is often not needed when prioritized inter-frequency cell reselection applies, and it allows the use of PCI ranges to define the set of neighbouring cells. The latter alternative can be quite efficient, if the network operator sets aside a range of PCI values for small cell deployment.

The new information should be also added to the RRCConnectionRelease message. In both alternatives, an extension of the freqPriorityListEUTRA field is provided in a new freqPriorityListEUTRA-v13x0 field. It is a parallel list that provides new optional information to each of the corresponding frequency entries in the original freqPriorityListEUTRA field. In the first alternative (Alt. 1), the new optional information is an interFreqCellPriorityList-r13 field, which is used in the same way as the interFreqCellPriorityList field and its (Alt. 1) proposed extension in SIB5, except that in the RRCConnectionRelease message there is no interFreqCellPriorityList field. Therefore, interFreqCellPriorityList-r12 field needs to be added and the q-OffsetCell field in SIB5 is not included in the proposed extension of the RRCConnectionRelease message.

In the second alternative (Alt. 2), the new optional information in the freqPriorityListEUTRA-v13x0 field is reusing the same encoding of the cellSpecificReselPrioList-r13 field as proposed in Alt. 2 in SIB5.
The 36.331 CRs are updated to the latest version of the specification and provided in [5] and [6] respectively. It is proposed to choose one of them and adopt to the running 36.331 CR. 
Proposal 2 Choose one of the resubmitted cell-specific prioritization solution proposals and adopt it for the running 36.331 CR.
Apart from the 36.331 CR, there is also a draft CR for 36.304 in [7] from the Rel-12 offline discussions. The CR is updated to the latest specification version in [8] and similar to the 36.331 CRs, it could be used as a baseline for the running 36.304 CR in this WI. Since there is an ongoing discussion related to possible randomization schemes, the CR may need some updates to capture possible agreements from this meeting.
Proposal 3 Update the resubmitted 36.304 CR based on the outcome from randomization discussions and use it as a baseline for the running 36.304 CR.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Specify cell-specific prioritization as a technique to address the requirement to control the load distribution among individual cells.
Proposal 2
Choose one of the resubmitted cell-specific prioritization solution proposals and adopt it for the running 36.331 CR.
Proposal 3
Update the resubmitted 36.304 CR based on the outcome from randomization discussions and use it as a baseline for the running 36.304 CR.
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