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1. Introduction

The topic of offloading in the context of the network assisted interference cancellation and suppression for UMTS was discussed during RAN1#82, with an LS summarizing the agreements to other interested working groups [1]. In this contribution we give our view on the type of information that should enter the specification to introduce offloading for NAICS. Details on the HS-DPCCH mapping are given. Moreover, for each of the single and dual carrier cases, a view of the offloading procedure is given for information. In Annexes, we give our view of the CR content that would be suitable for inclusion in specifications 3GPP TS 25.212 and 3GPP TS 25.214, respectively.
2. Specification impact for offloading mechanism 

In the imbalance region, the UE reports CQI from two sites to the NodeB which then forwards them in a way that is appropriate to the RNC. This CQI reporting is done every TTI, using HS-DPCCH slot format #0 as specified in TS 25.211. The physical channel mapping for HS-DPCCH follows legacy Multiflow cases, with different cases applicable for single and multicarrier. It is worth noting that Multiflow cases are used “as is”, i.e. without any modification, so that any rel-11 Ues with Multiflow support would be potential NAICS users.
2.1 Mapping for single carrier

2.1.1 Reporting based on Multiflow Case 1 SF-DC 

Let us consider the case of an IC/IS-enabled UE which is connected to a cell via a single carrier. The cell has a neighbour cell which is also single carrier. As the UE has advanced interference cancellation/suppression capability, the cells are appearing as overlapping over a so-called imbalance region. When the UE is in the imbalance region, both cells are in the active set and the neighbour cell is a potential candidate to offload the UE (second best cell). Since the UE sees two cells with a single carrier each, the Multiflow case best suited to report both the serving cell and the second best cell in single carrier case is MF case 1, SF-DC. In this setting, the UE reports two CQIs and two HARQs in each TTI, as described in Table 15C.8 (MF case 1) in TS 25.212 [3].
2.1.2 Single carrier offloading 

Before entering the imbalance region, the UE is configured as in legacy (i.e. not in Multiflow). In the imbalance region and for the purpose of reporting both the serving cell and the second best cell CQI, the UE is reconfigured with MF case 1 SF-DC. Once the RNC decides that offloading can be performed, offloading is achieved by ordering a serving cell change. The UE is reconfigured back to a single-cell HS-DPCCH mapping with the second best cell now assigned as serving cell. In that case, as long as the UE is in the imbalance region, Event 1D suppression will be required in order to avoid excessive reports of event 1D to the network [2]. 
2.2 Mapping for dual carrier
2.2.1 Reporting based on Multiflow Case 3 DF-3C 

2.2.1.1 HS-DPCCH Mapping:

Offloading based on re-using DF-3C Multiflow configuration (inter-site) will follow the Table 15C.10 and 15C.11 (MF case 3 and 5 respectively) in TS 25.212 [3].

2.2.1.2 Offloading Procedure

In this case prior to entering the imbalance region the UE is originally configured with two carriers and is thus connected to a serving cell and a secondary serving cell (e.g. dual cell operation). Moreover, the candidate site has two carriers (cells) available. However, an assumption is made so that the CQI for the primary and secondary carrier in the candidate cells are assumed to be similar. With this assumption the amount of CQI to report is limited to three. In the imbalance region and for the purpose of reporting both the two cells in the serving site and the candidate site CQIs, the UE is reconfigured with MF case 5 DF-3C. 

Once the RNC decides that offloading can be performed, the network orders a serving cell change. The UE is reconfigured back to a dual-cell operation with the candidate site now assigned as serving site. In that case, as long as the UE is in the imbalance region, Event 1D suppression will be required in order to avoid excessive reports of event 1D to the network [2]. 
2.2.2 Reporting based on Multiflow Case 11 DF-4C 
2.2.2.1 HS-DPCCH Mapping:

Offloading based on re-using DF-4C Multiflow configuration (inter-site) will follow the Table 15C.14 (MF case 11) in TS 25.212[3].

2.2.2.2 Offloading Procedure

Before entering the imbalance region, the UE is configured as in legacy (i.e. not in Multiflow).The UE is configured with two carriers and is thus connected to a serving cell and a secondary serving cell (e.g. dual cell operation). Moreover, the candidate site has two carriers (cells) available. In the imbalance region and for the purpose of reporting both the two cells in the serving site and the candidate site CQIs, the UE is reconfigured with MF case 11 DF-4C. Once the RNC decides that offloading can be performed, offloading is achieved by ordering a serving cell change. The UE is reconfigured back to dual cell operation with the second best cell now assigned as serving cell. In that case, as long as the UE is in the imbalance region, Event 1D suppression will be required in order to avoid excessive reports of event 1D to the network [2]. 
3. Conclusion
This contribution presented our view on the additional information needed in the TS 25.212[3] and TS 25.214[4] to reflect the agreements on the NAICS offloading scenarios in single and multi-carrier cases. Additional information on how offloading can be initiated is presented for information. The annexes present text input to specifications.
Proposal 1: Discuss with the members of the TSG RAN WG1 the updates on the specification documents shown in the Annex A and B of this document, targeting the proper specification of the Offloading mechanism.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

***************************************TEXT OMMITTED ********************************** 
Assisting secondary serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the secondary

downlink frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receives HS-DSCH if it is scheduled in that cell.
Assisting serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it is scheduled in that cell. 
***************************************TEXT OMMITTED ********************************** 
Multiflow mode: The UE is configured in Multiflow mode when it is configured with assisting serving HS-DSCH cell.
***************************************TEXT START**********************************
Candidate serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the UE in Offloading Mode can be offloaded and for which the UE reports a CQI. The UE shall not be scheduled to receive HS-DSCH in that cell, and consequently the HARQ-ACK field for this cell is DTX.
Candidate secondary serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the secondary downlink frequency, where the UE in Offloading Mode can be offloaded and for which the UE reports a CQI. The UE shall not be scheduled to receive HS-DSCH in that cell, and consequently the HARQ-ACK field for this cell is DTX.
Offloading mode: The UE is configured in Offloading mode when it is configured with a candidate serving HS-DSCH

cell to which it can be offloaded upon the request of a serving cell change procedure triggered by the network from an implementation dependent algorithm. 
***************************************TEXT END**********************************
<next change>
***************************************TEXT START**********************************
4.7.4.5 Physical Channel mapping for HS-DPCCH when the UE is configured in Offloading mode 

When the UE is configured in offloading mode, the physical channel mapping for HS-DPCCH is described in the subclauses below. In this context, the terms assisting serving HS-DSCH cell and assisting secondary serving HS-DSCH cell referred in the tables and subclauses below, are replaced by the terms candidate serving HS-DSCH cell and candidate secondary serving HS-DSCH cell respectively.
4.7.4.5.1 Physical Channel mapping for HS-DPCCH when the UE is configured with one serving and one candidate serving HS-DSCH cell for offloading
When the UE is configured with one serving and one candidate serving HS-DSCH cell for offloading, the HS-DPCCH mapping follows the MF case 1 described in table 15C.8 in subclause 4.7.4.3.1.

4.7.4.5.2 Physical Channel mapping for HS-DPCCH when the UE is configured with two serving and one candidate serving or one serving and two candidate serving HS-DSCH cells for offloading
When the UE is configured with two serving and one candidate serving HS-DSCH cells for offloading, the HS-DPCCH mapping follows the MF case 3 described in table 15C.10 in subclause 4.7.4.3.2. 
When the UE is configured with one serving and two candidate serving HS-DSCH cells for offloading, the HS-DPCCH mapping follows MF case 5 described in table 15C.11 in subclause 4.7.4.3.2. 
4.7.4.5.3 Physical Channel mapping for HS-DPCCH when the UE is configured with two serving and two candidate serving HS-DSCH cells for offloading

When the UE is configured with two serving and two candidate serving HS-DSCH cells for offloading, the HS-DPCCH mapping follows MF case 11 described in table 15C.11 in subclause 4.7.4.3.3. 
***************************************TEXT END**********************************
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

***************************************TEXT OMMITTED ********************************** 
Assisting secondary serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the secondary

downlink frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receives HS-DSCH if it is scheduled in that cell.
Assisting serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it is scheduled in that cell. 
***************************************TEXT START**********************************
Candidate serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the UE in Offloading Mode can be offloaded and for which the UE reports a CQI. The UE shall not be scheduled to receive HS-DSCH in that cell, and consequently the HARQ-ACK field for this cell is DTX.
Candidate secondary serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the secondary downlink frequency, where the UE in Offloading Mode can be offloaded and for which the UE reports a CQI. The UE shall not be scheduled to receive HS-DSCH in that cell, and consequently the HARQ-ACK field for this cell is DTX.
Offloading mode: The UE is configured in Offloading mode when it is configured with a candidate serving HS-DSCH

cell to which it can be offloaded upon the request of a serving cell change procedure triggered by the network from an implementation dependent algorithm. 

***************************************TEXT END**********************************
