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1. Introduction

Part of the scope for the Study Item ‘Network-Assisted Interference Cancellation and Suppression for UMTS’ which has RAN2 scope are (from SID)[1]:

Investigate the potential NAICS solutions to benefit the receivers with interference awareness:

· Identify the parameters to support UE with NAICS capability, for example semi-static/dynamic, cell-specific/UE-specific parameters. The trade-off between gains, and additional overhead and implementation complexity, should be studied (RAN1, RAN2).

· Study mechanisms for offloading UEs with NAICS capability (RAN1, RAN2).

In this contribution we outline some initial thinking with regards to what is needed from a RAN2 perspective to support offloading of NAICS capable UE, with the aim of improving overall system capacity.
2. Discussion
During the heterogeneous network REL-12 work item the gains from Interference Cancellation techniques such as Pre-decoding IC, post-decoding IC and MMSE based IS (type3i) UE receiver were studied.

If the network had information on the capability of IC capable UE’s, then the network could deploy mechanisms aimed to help improve the system capacity performance.

Given the extra interference margin provided by Interference Cancellation at the UE side, one such mechanism is to provide the possibility for a NW to offload an IC capable UE from a highly loaded cell to a so called second-best cell which has a better load situation, although the second cell has a worse, but manageable, interference situation.

The details on the input information which can be used as part of the offloading decision are provided in [2].

In the following sections we outline some aspects of a mechanism for NW controlled offload mechanism.
2.1
Offload of NAICS capable UE 

Once the NW has made the decision that a NAICS capable UE is a candidate for offload, then the existing enhanced Serving Cell Change (eSCC) procedure (or similar) could be used to execute the offload.

See Figure 1 below.
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Figure 1: Signalling flow for NAICS UE offload
Proposal 1: To study using an eSCC type procedure as a mechanism to offload NAICS capable UE.
2.2
Handling of Event 1d for offloaded NAICS UE 

Once a NAICs capable UE has been offloaded to "second best cell" by the network e.g. to improve the system capacity, then there is a need to ensure that the UE will not immediately return to the best cell.

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 idea could be that 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 study mechanisms to avoid an offloaded NAICs UE returning to the “best” cell immediately.
3. Conclusion

RAN2 is kindly requested to discuss and agree on the following proposal:
Proposal 1: To study using an eSCC type procedure as a mechanism to offload NAICS capable UE.

Proposal 2: To study mechanisms to avoid an offloaded NAICs UE returning to the “best” cell immediately.
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