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1. Introduction
At the RAN#69 plenary meeting, the work item to specify the offloading mechanism for NAICS enabled UEs was agreed [2].  In this paper, provide our view on what would be needed to introduce a simple but robust offloading mechanism, with an emphasis on minimizing impact to Network and UE implementation. 
2. Discussion 
2.1 Offloading using cell change
Figure 1 shows the interactions and signals between the main network entities involved in offloading a UE to a second best cell. The figure shows the network links prior to and after offloading. 
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Figure 1: Connections before and after offloading.
The system is assumed to be using a single carrier. The UE is connected to Cell A which also is the UE’s serving cell. The UE’s HS-DPCCH as well as its downlink data flow are connected to the serving cell. The second best cell is a member of the UE’s active set. The UE may be offloaded by means of a serving cell change.
The offloading candidate UE is assumed to be either IC or IS enabled. For offloading to be considered, it is also assumed that the UE is located in the so-called imbalance region, where both the serving cell and the second best cell are reachable to the UE (cell overlapping). In this situation, the (proprietary) offloading algorithm may assess (i.e. if configured) the network’s possibility to offload the UE. The offloading decision algorithm resides in the RNC. 
Observation 1: The offloading algorithm on the network side is entirely proprietary. Its input and output signals and procedures are to be standardized. 

The standard-impacting aspects of this offloading solution consist of the following:

RAN1

· HS-DPCCH reporting of CQIs from the serving cell and the second best cell to the Node B, along with ACK/NACK information (based on re-using existing physical channel mapping configurations).
RAN2

· Event 1D suppression for offloading inside the imbalance region. 

RAN3

· CQI assessment forwarding from the Node B to the RNC.

2.2 Cell Change in imbalance region
Once the NW has made the decision that a NAICS capable UE is a candidate for offload, using the proprietary algorithm in RNC, the existing Cell Change procedure can be used to execute the offload.

Proposal 1: Use the existing cell change procedure as basic offloading mechanism.

A diagram representing the serving cell regions is shown in figure 2. The two cells are overlapping in the so called imbalance region, where IC enabled UEs could potentially benefit from offloading. As the figure shows, a cell change in the imbalance region could trigger undesirable (i.e., from an offloading solution perspective) event 1D reports. Therefore, once a NAICs capable UE has been offloaded to "second best cell" by the network, then there is a need to ensure that the UE will not immediately return to the best cell.


[image: image3.emf]Imbalance region 

(event 1D)

NAICS extended cell  boundary


Figure 2 Cell boundaries and imbalance region.
One possible solution to achieve this is that once offloaded the NAICS UE would apply an offset (which could be pre-configured as part of the Target Cell pre-configuration in the ACTIVE SET UPDATE) to the existing parameter 
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, when evaluating Event 1d for either of the existing Equation 1 or Equation 2 defined in section 14.1.2.4 of [3].

Equation 1 (Triggering condition for pathloss)
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Equation 2 (Triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

MNotBest is the measurement result of a cell not stored in "best cell" in the variable BEST_CELL_1D_EVENT.

CIONotBest is the cell individual offset of a cell not stored in "best cell" in the variable BEST_CELL_1D_EVENT.

MBest is the measurement result of the cell stored in "best cell" in variable BEST_CELL_1D_EVENT.

CIOBest is the cell individual offset of a cell stored in "best cell" in the variable BEST_CELL_1D_EVENT.

H1d is the hysteresis parameter for the event 1d.

If the measurement results are pathloss or CPICH-Ec/No then MNot Best and MBest are expressed as ratios.

If the measurement result is CPICH-RSCP then MNot Best and MBest are expressed in mW.
The UE would only trigger Event 1d if the conditions for either of the existing Equations are fulfilled after applying the offset. 

To allow for further flexibility, the UE could also be configured with a time T value, which would specify the duration for which the UE should apply the offset when evaluating Event 1d.

Proposal 2: To avoid ping-pong after a NAICS offload, a suppression mechanism for Event 1D is   needed.

3. Conclusion
RAN2 is kindly requested to discuss and agree on the following proposals:
Proposal 1: Use the existing cell change procedure as basic offloading mechanism.

Proposal 2: To avoid ping-pong after a NAICS offload, a suppression mechanism for Event 1D is   needed.
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