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Introduction 
Network Assisted Interference Cancellation and Suppression (NAICS) was decided as a study item as described in [1]. One of the aspects being studied is the possibility of offloading a ICS-enabled UE from a serving cell to a so called second best cell. 
Over the past two meetings with time allocated to the topic of NAICS, several contributions have been presented to propose and discuss ways to enable offloading.  This contribution aims at summarizing the efforts done so far and discussing the remaining key issues left to be addressed. 
The topic of offloading was discussed extensively during the RAN1#80b meeting, with two proposals emerging.  Although the methods to offload were discussed, the combination of network and UE NAICS features to enable the offloading methods to function were left to further discussion. Within this context, this contribution addresses the issues of Parameters for NAICS and UE capability reporting. 
Measurements and signalling flows used for offloading constitute another item to discuss. Proposals made during RAN1#80b were technically very close and therefore a convergence is proposed.  Moreover, the impact of the measurements used in the proposals on the currently standardized measurements is discussed. Finally, a clarification about the role of the network in the offloading decision is given. 

Network Assisted Interference Cancellation and suppression 
Parameters for NAICS
In  [5], [6] and [7], transmission of additional information to the victim UE in order to allow cancelling an interferer is discussed. The trend of these publications is to assume blind detections / estimation of assisting parameters is possible for pre-decoding IC and IS. However, parameters such as transport block size and redundancy version information (RV) would have to be transmitted to the victim UE to enable post-decoding IC.  
Even if blind detection is possible, it can also be prohibitively expensive.  As an example, estimating the HSDSCH codes used by the interferer requires the UE to scan the available HSDSCH channelization codes, something which is costly both in latency and complexity. 
Transmission of parameters can be explicit, via e.g. a replica of the interferers HS SCCH information, or implicit e.g. by transmitted the interferer ID to the victim UE and letting the UE decode the information from the interferer HSSSCH channel. To transmit the interferer ID, it is possible to use RRC signaling. 
In order to transmit the parameters from the interferer to the UE explicitly, it was proposed in [5] to transmit the interfering UE ID (a 16bits codeword) and the other required parameters in a secondary HS-SCCH scrambled with the same UE ID as the victim UE.  

Observation: The network can inform the UE of parameters relative to the interferer structure. Most parameters can be estimated blindly but network assistance can relieve complexity on the UE receiver.  Implicit or explicit transmission of parameters is possible, with one of two options left to be chosen. 
UE capability and offloading
In [2], the authors pointed out the need to identify the UE capability to enable offloading. Offloading a non-ICS UE may lead to loss of performance, since the UE may not be able to cope with the added interference. It is therefore important for the network to be able to identify the UE capability when deciding whether to offload. 
The capability of the UE can be transmitted to the network during the connection procedure to the RNC. The knowledge of this capability can henceforth be used to influence network algorithm, e.g. offloading decision, scheduling, etc.  The information could be very basic (e.g. state the UE is ICS enabled or not), or have more granularity. For example, the UE could report the expected coverage gain in dB or suggest a CIO value to the network. This information can help the network to select the appropriate CIO to offload the UE. 

Observation: The UE capability reporting can use RRC signalling to inform the network of the UE capability. The information can take the form of an ICS indicator, or contain more granularity. The information could be conveyed as part of Physical Channel capabilities via the UE Capability Container, which UE sends to the network in the RRC CONNECTION SETUP COMPLETE message.
 Proposal: RAN2 should be the working group to evaluate the appropriate signaling to declare UE ICS capabilities to the network.

Measurement and Signalling for offloading
Offloading based on Link quality measurements
To assess offloading, [3] proposed to use SINR measurement, while [4] proposed to use a filtered CQI measurement.  The two measurements are similar and it would be beneficial to align the two proposals.  
Several contributions propose changing the CIO assigned to a ICS enabled UE to trigger a cell change procedure and therefore offload the UE. What remains to be evaluated is what value to use to optimize offloading. During the hetnet study, it was proposed to have maximum CIO reporting based on UE capability [9]. In [9] maximum CIO with network indication was proposed, allowing the network to tune the CIO value. In [10] long term CIO based new measurements were proposed, considering link level performance at different cells.  
In the solution detailed in [3], the proposed equation uses the CIO to as part of the measurement to trigger the event. It is unclear how the CIO is configured. In [4] proposal, the CIO is not used. Instead,  [4] proposes that the cell change procedure (internal to the network)  uses the link quality information as part of the cell change decision. Naturally, the network also has at its disposal all the other legacy measurements from both cells (i.e CIPICH power, path loss…). Thus it is debatable whether knowledge of the CIO is necessary to make a decision. 
Observation: an aligned proposal for offloading should be discussed, specifically the use and configuration of CIO for offloading. 
Impact on existing measurements and signalling  
Events 1.x and 2.x, use the CIO value as part of the triggering equation definition for these events.  Changing the CIO will affect these events. For the offloading proposals in  [3] and [4], event 1D will be in conflict with the proposals, as the equation is based on CPICH and CIO while the two proposals use other measurements. The trigger equation in  [3] states


where the quantity MnotBest is the SINR in the second best cell. In Event 1D, the same equation is used but instead MnotBest refers to the received CPICH power. Both events are used to assess the possibility of offloading, and use the same CIO definition. It is however possible that the equation is satisfied when the SINR is used (case of the new event), but not satisfied when CPICH is used (case of event 1D). in that situation, It is thus possible to be in the case where an offloaded UE will continuously report event 1D. The network would be in a situation of conflict with a UE suggesting changing cells back and forth between the cell satisfying 1D and the one satisfying the new SINR based event. 
To avoid this, event 1D should be suppressed for an offloaded UE. In [marks paper], a proposal for event suppression during offloading is given.  Other events may also be affected, namely
· 1C: A non-active primary CPICH becomes better than an active primary CPICH
· 1E: A Primary CPICH becomes better than an absolute threshold
· 1F: A Primary CPICH becomes worse than an absolute threshold
Reporting these events can result in the network requesting a cell change, depending on the network algorithm. It is thus important to be able to either suppress/suspend these events for an offloaded ICS UE. A
Proposal: Discuss the necessity of suppressing event 1D and possibly other events when SINR-based offloading is used. Capture the result of the discussion in the TR.
Network authority in the Offloading procedure
In [3] and [4] offloading algorithms were proposed. The algorithm in [3] proposed a new event similar to event 1D to report when a combination of CIO and received SINR in the second best cell create a favourable offloading situation. In [4] the contribution shows two proposals (HS-DPCCH based and RRC measurements based) to transmit link quality information from  the serving cell and the so called second best cell to the network. The network is then able to decide on offloading. 
Both of these proposals send an indicator of the situation from the UE standpoint, informing the network on potential offloading possibilities. It is however important to stress that these are only indication. Just as event 1D informs the network on a more favourable CPICH power than in the current serving cell but let the network decide on whether to initiate a cell change, the proposed algorithm in [3] and [4] should only provide information and let the network have final say in the offloading decision. 
Observation: The UE can inform the network on potential offloading to a neighbour cell, but the network internal decision mechanisms have the authority to decide whether to offload or not. 
Conclusions
This contribution presented topics for discussion regarding required signalling for UE capabilities and assistance of interference cancellation. The following observations were made:
Observation:  The network can inform the UE of parameters relative to the interferer structure. Most parameters can be estimated blindly but network assistance can relieve complexity on the UE receiver.  Implicit or explicit transmission of parameters is possible, with one of two options left to be chosen.
Observation: The UE capability reporting can use RRC signalling to inform the network of the UE capability. The information can take the form of an ICS indicator, or contain more granularity. The information could be conveyed as part of Physical Channel capabilities via the UE Capability Container, which UE sends to the network in the RRC CONNECTION SETUP COMPLETE message.

Proposal: discuss a way forward to decide on a signaling scheme for IC parameters transmission to the UE. 
Proposal: RAN2 should be the working group to evaluate the appropriate signaling to declare UE ICS capabilities to the network.
This contribution also discussed the offloading methods from [3] and [4], and pointed at similarities. It is proposed to discuss a possible convergence in the solution. The following observation is made:
Observation: an aligned proposal for offloading should be discussed, specifically The use and configuration of CIO for offloading. 
It was also pointed out that these SINR based offloading methods have an impact on the legacy events 1.x and 2.x. The following observation is made:
Proposal: Discuss the necessity of suppressing event 1D and possibly other events when SINR based offloading is used. Capture the result of the discussion in the TR.
Finally, a clarification about the role of the network in the offloading decision is given. The following observation is made:
Observation: The UE can inform the network on potential offloading to a neighbour cell, but the network internal decision mechanisms have the authority to decide whether to offload or not. 
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