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1. Introduction
A study item [1] was agreed in TSG RAN #39 with the following objectives:

· Evaluate the feasibility and benefits of dual cell HSDPA operation

· Identify the enhancement to user throughput throughout the cell and in particular in the outer area of the cell coverage, considering:

· Identify the UE, UTRAN and system impacts of introducing downlink dual-cell operation to the existing UTRA system. 

This contribution tackles the first and third points by looking at basic assumptions, basic design considerations and at the standard’s impact.
2. Basic Assumptions
2.1. Cell Definition

21.905 defines a Cell as a “Radio network object that can be uniquely identified by a User Equipment from a (cell) identification that is broadcasted over a geographical area from one UTRAN Access Point”. In MC HSDPA, a cell means a radio network object representing a combination of a carrier and a geographical area.

2.2. Sector Definition
21.905 defines a sector as “a sub area of a cell. All sectors within one cell are served by the same base station. A radio link within a sector can be identified by a single logical identification belonging to that sector”.

21.905 implies that a sector refers to a geographical area of coverage. The sector nomenclature was introduced early in the WCDMA development. Since, it does not coexist with the way 3GPP specifications have evolved; we propose to alter the sector definition to be associated with one or more cells on different carriers covering the same geographical area. If the redefinition of a sector is not agreeable, we need a new term to carry this definition.
Proposal 1: A sector is one or more cells belonging to the same base station and covering the same geographical area.

2.3. Time reference

As stated in [1], we assume the two cells in a multi cell sector belong to the same Node-B.

As stated in [1], we assume the two cells in a multi cell sector are transmitted using the same antenna. 

We assume that the two carriers have the same time reference and their downlinks are synchronized. This simplifies the design and the downlink/uplink timing relationships. As a result there is only one (DPCH per UE.
Proposal 2: The two carriers have the same time reference and their downlinks are synchronized.
2.4. Spectrum

As stated in [1], we assume the two cells in a multi cell sector are transmitted in the same FDD frequency band.

2.5. Anchor Carrier

Only the anchor carrier has all the dedicated channels including DPCH/F-DPCH, E-HICH, E-AGCH, E-RGCH. Changing the anchor carrier requires an inter-frequency handover command.
Proposal 3: During dual carrier operation in CELL_DCH, the “Anchor Carrier” is the downlink frequency carrier associated with an uplink frequency carrier assigned to this UE.
2.6. Supplementary Carrier

Proposal 4: During dual carrier operation in CELL_DCH, the supplementary carrier is the downlink frequency carrier which is not the Anchor Carrier.

2.7. Channels

There are no restrictions of channel operation on the anchor carrier. On the supplementary carrier, the UE can only monitor DL HSDPA related channels.
2.8. Common Channels

It is FFS whether all the common control channels are transmitted on both carriers . It may be useful to allow a mode of operation where one carrier does not transmit common control channels except for the pilot and maybe the synchronization channels.
2.9. Idle Mode procedures

Proposal 5: It is FFS whether we need any changes to the Idle mode, URA_PCH state and CELL_PCH state procedures. We may need to update the measurement reporting (the measurement results on RACH).
2.10. Legacy UE operation
Proposal 6: Legacy UE operation will not be impacted by the introduction of the DC-HSDPA in the system. In particular, it should still be possible to operate a UE in MIMO mode on either of the two carriers, while another UE could be in DC-HSDPA mode using these two carriers.
2.11. Serving Cell

Proposal 7: The serving cells on both carriers belong to the same sector.
3. DC-HSDPA Standards Impact
3.1. RRC Changes
3.1.1. UE Capability

This point is FFS.
3.1.2. Channel Assignment

Changes to messages like the Radio Bearer Setup and the Radio bearer Reconfiguration messages are needed. Details of the changes will depend on the design agreements.
3.1.3. Intra-frequency measurement

3.1.3.1. Intra-frequency reporting events

3.1.3.1.1. Reporting event 1A: A Primary CPICH enters the reporting range
The control and reporting of this event may need to be changed.

3.1.3.1.2. Reporting event 1B: A primary CPICH leaves the reporting range
The control and reporting of this event may need to be changed.

3.1.3.1.3. Reporting event 1C: A non-active primary CPICH becomes better than an active primary CPICH

The control and reporting of this event may need to be changed.

3.1.3.1.4. Reporting event 1D: Change of best cell


The control and reporting of this event may need to be changed.

3.1.3.1.5. Reporting event 1E: A Primary CPICH becomes better than an absolute threshold


The control and reporting of this event may need to be changed.

3.1.3.1.6. Reporting event 1F: A Primary CPICH becomes worse than an absolute threshold

The control and reporting of this event may need to be changed.

3.1.3.1.7. Reporting event 1J: A non-active E-DCH but active DCH primary CPICH becomes better than an active E-DCH primary CPICH


The control and reporting of this event may need to be changed.

3.1.3.2. Mechanisms available for modifying intra-frequency measurement reporting behaviour 

3.1.3.2.1. Hysteresis

FFS.
3.1.3.2.2. Time-to-trigger


FFS.
3.1.3.2.3. Cell individual offsets


No changes are foreseen except specifying it per carrier and cell. FFS.
3.1.3.2.4. Forbid a Primary CPICH to affect the reporting range (FDD only)


No changes are foreseen except specifying it per carrier. FFS.
3.1.4. Inter-frequency measurement

3.1.4.1. Inter-frequency reporting events


3.1.4.1.1. Event 2a: Change of best frequency.


This event will need to be redefined to compare frequencies other than the ones assigned to the UE to one of the two assigned frequencies or to a combination of both. This is FFS.
3.1.4.1.2. Event 2b: The estimated quality of the currently used frequency is below a certain threshold and the estimated quality of a non-used frequency is above a certain threshold.


This event will need to be redefined to be in terms of one of the two assigned frequencies or to a combination of both. This is FFS.
3.1.4.1.3. Event 2c: The estimated quality of a non-used frequency is above a certain threshold

No changes are foreseen. This is FFS.
3.1.4.1.4. Event 2d: The estimated quality of the currently used frequency is below a certain threshold


This event will need to be redefined to be in terms of one of the two assigned frequencies or to a combination of both. This is FFS.
3.1.4.1.5. Event 2e: The estimated quality of a non-used frequency is below a certain threshold
No Changes.
3.1.4.1.6. Event 2f: The estimated quality of the currently used frequency is above a certain threshold


No Changes.
3.1.5. Inter-RAT measurements


No Changes.
3.1.6. Traffic Volume Measurements


No Changes.
3.1.6.1. Traffic Volume Measurement Quantity


No Changes.
3.1.6.2. Traffic Volume reporting triggers


3.1.6.2.1. Reporting event 4 A: Transport Channel Traffic Volume becomes larger than an absolute threshold


No Changes.

3.1.6.2.2. Reporting event 4 B: Transport Channel Traffic Volume becomes smaller than an absolute threshold


No Changes.

3.1.6.3. Traffic volume reporting mechanisms


No Changes.

3.1.6.3.1. Pending time after trigger


No Changes.

3.1.6.3.2. Time-to-trigger


No Changes.
3.1.7. Measurement reporting

The capability of the MEASUREMENT REPORT message will have to be updated based on the decisions of the DC-HSDPA design. 

3.2. Impact on the UTRAN network interfaces

FFS.
3.3. Need & scope of additional UE performance requirements

FFS.
4. Conclusion

It is proposed to agree on the following:

Proposal 1: A sector is one or more cells belonging to the same base station and covering the same geographical area.
Proposal 2: The two carriers have the same time reference and their downlinks are synchronized.
Proposal 3: During dual carrier operation in CELL_DCH, the “Anchor Carrier” is the downlink frequency carrier associated with an uplink frequency carrier assigned to this UE.

Proposal 4: During dual carrier operation in CELL_DCH, the supplementary carrier is the downlink frequency carrier which is not the Anchor Carrier.

Proposal 5: It is FFS whether we need any changes to the Idle mode, URA_PCH state and CELL_PCH state procedures. We may need to update the measurement reporting (the measurement results on RACH).
Proposal 6: Legacy UE operation will not be impacted by the introduction of the DC-HSDPA in the system. In particular, it should still be possible to operate a UE in MIMO mode on either of the two carriers, while another UE could be in DC-HSDPA mode using these two carriers.
Proposal 7: The serving cells on both carriers belong to the same sector.
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