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1 Introduction
RAN#50 initiated a work item on 8-carrier HSDPA operation [1] with the following objectives:
· Specify 5-8 cell HSDPA operation in combination with MIMO for the following scenarios:

a. The 5-8 carrier transmission only applies to HSDPA physical channels.

b. The carriers belong to the same Node-B.

c. The carriers are configured to be spread across 1 or 2 bands.

d. The carriers within one band are configured to be adjacent.

e. Identification of which limited number of combinations (including which combinations of numbers of downlink carriers per band in the dual-band case and which carriers use MIMO) that should be targeted as part of the work item. The combinations developed under this WI will be added to the WID in RAN#52.

f. Functionality currently defined for DC-HSDPA in combination with MIMO, DC-HSUPA, DB-HSDPA and 4C-HSDPA should be re-used unless non-re-use can be justified by clear benefits.

g. Since an independent design of 5-8 carriers HSDPA and DC-HSUPA is preferred, the work should assess the benefits of compatibility with single UL carrier operation while minimizing the required changes to existing features and channel structures. 

· Introduce the functionality in the relevant specifications of

a. UL and DL control channel structure

i. The work should focus on reusing existing structures as much as possible. 

b. L2/L3 protocols

b.1   The Layer 1/2/3 protocols shall be designed in such a way that they would not require changes to support non-adjacent channels in same band 

c. UTRAN network interfaces

d. UE RF core requirements with the work task breakdown 

In order to reduce UE RF combinations for the multi-band options, TSG RAN WG4 should as initial task identify a limited set of band combinations and number of carriers in each band to be covered in this WI so that the supported band combinations and number of supported carriers per band can be added to the WID in RAN#52. The way of working and combinations identified for DB-HSDPA in Rel-9 and 4C-HSDPA in Rel-10 should serve as a baseline for discussion for this WI. The work for 8C-HSDPA band combinations needs to be prioritized together with remaining band combinations for 4C-HSDPA.
Work should address the following main areas:

· 5-8 carrier solutions configured adjacent in one band where MIMO operation is configured for zero, some or all carriers

· 5-8 carrier solutions across 2 bands where carriers on each band are configured adjacent and where MIMO operation is configured for zero, some or all carriers. 

· Operation of non-adjacent carriers within single band arising from the deactivation of one or more configured carriers should be supported if considered feasible by RAN4
This contribution outlines the protocol aspects of 8-carrier HSDPA (denoted “8C-HSDPA” below).  Some of the aspects, such as carrier (de)activation, HS-DPCCH structure, etc. are discussed in separate papers. 
2 RAN1 aspects
2.1 Downlink channel structure

The physical channel structure for 8C-HSDPA can reuse the solutions introduced in earlier releases to a large extent.

For 8C-HSDPA there will be one primary serving cell (“serving HS-DSCH cell”) and 4-7 secondary serving cells (“secondary serving HS-DSCH cells”). In each of these cells, there will be a set of up to 15 physical data channels (HS-PDSCHs) and a set of physical control channels (HS-SCCHs). As in previous releases, the cells in 8C-HSDPA operation can be time aligned.
Proposal 1: All secondary serving cells are time aligned with the primary serving cell.
2.2 Number of monitored HS-SCCHs

According to the current specifications the maximum size of HS-SCCHs monitored in a secondary serving HS-DSCH cell is 4. In addition (see subclause 6A.1.1 in [3]), the maximum number of HS-SCCHs monitored across: 

· Both the serving and the secondary serving HS-DSCH cell is 6 if the UE is capable of HS-DSCH reception in a maximum of 2 cells

· The serving HS-DSCH cell, the 1st and 2nd secondary serving HS-DSCH cell is 9 if the UE is capable of HS-DSCH reception in a maximum of 3 cells

· The serving HS-DSCH cell, the 1st, 2nd, and 3rd secondary serving HS-DSCH cell is 12 if the UE is capable of HS-SCCH reception in 4 cells. 

Extending these principles for 8C-HSDPA would results in that a UE should monitor a maximum number of 4 HS-SCCHs in a secondary serving cell and the maximum number of HS-SCCHs that the UE needs to monitor across all cells are 3 times the number of cells that the UE is capable of HS-DSCH reception. 
Proposal 2: The UE should be able to monitor up to 4 HS-SCCHs per cell but a maximum of 24 HS-SCCHs in total when it is capable of receiving HS-DSCH reception in 8 cells (max 3∙x HS-SCCHs in total when it is capable of HS-DSCH reception in x cells).
2.3 Supported configurations

A discussion regarding the configurations that should be supported for 8C-HSDPA is provided in [5].

2.4 Feedback channel structure

A discussion regarding the feedback channel (HS-DPCCH) structure is presented in [6].

2.5 DCH support
It is an open question whether the combination of DCH and 8C-HSDPA should be allowed. In Rel-8/9/10, DCH is allowed in combination with DC-HSDPA and 4C-HSDPA but not in combination with DC-HSUPA. If it is agreed to map all feedback information to a single HS-DPCCH may be possible to support also for 8C-HSDPA. 

Proposal 3: Depending on whether 8C-HSDPA is supported with a single configured uplink it should be further discussed whether DCH can be supported in combination with 8C-HSDPA.
2.6 Carrier (de)activation

A discussion regarding the dynamic carrier (de)activation is presented in [6].

2.7 Dual-band operation

In Rel-8 to Rel-10 DC operation, UE DTX is performed per carrier but UE DRX is performed jointly over both carriers. This means that the UE may transmit on 0, 1 or 2 uplink carriers at a given point in time, but it receives either both or none of the downlink carriers, never only one of them. In case of dual-band operation, it can be assumed that the UE will need two power-consuming receiver RF chains in order to receive two bands. In case of low data activity, the UE may be able to save battery by switching off one of its two receivers. This would require the UE DRX functionality to be band specific, or carrier specific if this is simpler from specification point of view.
Proposal 4: It is FFS whether the UE DRX functionality and/or UE DRX cycle should be common or carrier-specific.
In case the two bands have a significant band separation, the channel coherence time will be different in the two bands. Then it may be beneficial to be able to specify two different CQI feedback cycles, one for each band, or one for each carrier if this is simpler from specification point of view. This may be especially true if MIMO is only used in some bands or some carriers, since it may be particularly beneficial with a high CQI/PCI feedback rate for MIMO carriers compared to non-MIMO carriers.

Proposal 5: It is FFS whether the CQI feedback cycle should be common or carrier-specific.

3 Conclusions
This contribution discussed different design alternatives for 8C-HSDPA. Based on the discussions the following is proposed:
Proposal 1: All secondary serving cells are time aligned with the primary serving cell.
Proposal 2: The UE should be able to monitor up to 4 HS-SCCHs per cell but a maximum of 24 HS-SCCHs in total when it is capable of receiving HS-DSCH reception in 8 cells (max 3∙x HS-SCCHs in total when it is capable of HS-DSCH reception in x cells).
Proposal 3: Depending on whether 8C-HSDPA is supported with a single configured uplink it should be further discussed whether DCH can be supported in combination with 8C-HSDPA.
Proposal 4: It is FFS whether the UE DRX functionality and/or UE DRX cycle should be common or carrier-specific.
Proposal 5: It is FFS whether the CQI feedback cycle should be common or carrier-specific. 
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