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1
Introduction

In[1], a work item work item on 4C-HSDPA was recently introduced in RAN#46. In this contribution, we discuss and propose some necessary changes to the physical layer to support the operation of 3 and 4 downlinks serving HS-DSCH cells in conjunction with 1 or 2 configured uplink frequencies across 1 or 2 bands.
2
Agreements and Working Assumptions from RAN WG1#59
In this section, we summarize agreements and working assumptions made from RAN WG1#59 (as per RAN1 chairman notes)

2.1

RAN WG1 Agreements on 4C-HSDPA
-
MC-HSDPA and DC-HSUPA configuration should be able to be independent. 
-
The number of uplink carriers should be independent of the number of downlink carriers
-
it is not precluded to take into account in the design of HS-DPCCH the possibility to use multiple UL carriers in a “future” release. 
-
The pairing of the primary uplink and primary downlink should be maintained as in Rel.8 and Rel.9
-
RAN1 specs shall not preclude the possibility of non-adjacent carrier operation in one band.

-
RAN4 will take the decision of what release (if any) non-adjacent carrier operation may be introduced
-
Transmit diversity and MIMO should be configurable per carrier, up to a maximum of all the configured carriers
-
Agree on that all downlink carriers are transmitted from the same Node-B.
-
Agree on single band operation also is included.
-
Each carrier has its own HS-SCCH.
-
HS-DPCCH is always sent on the primary uplink carrier.
2.2

RAN WG1 Working Assumptions on 4C-HSDPA

-
HS-SCCH orders are used for activating and deactivating secondary downlink carriers.
-
WID should encourage reuse of existing functionality (non-re-use should be justified by clear benefits)
3
Physical Layer Design Aspects for 4C-HSDPA
3.1
Physical Channels

3C/4C-HSDPA with 1 and 2 UL carriers evolves naturally from DC-HSDPA and DC-HSUPA respectively. Hence, besides the obvious modification to HS-DPCCH, no new physical channels are needed to support downlink transmissions on 3 or 4 HS-DSCH serving cells.
3.1.1
Definition of additional serving HS-DSCH cells

We need to define the terminology to refer to the third and fourth HS-DSCH serving cells. One option is to refer to the 2nd, 3rd and 4th HS-DSCH cells as secondary, tertiary and quaternary serving HS-DSCH cells. Another alternative is to refer to them as secondary serving HS-DSCH cells. Since these cells are symmetric in nature, it seems logical to continue referring to them as secondary serving HS-DSCH cells.

A consequence of referring to them as multiple secondary serving HS-DSCH cells, is that there would be a need to maintain state variables and primitives  indexed by the secondary cell index (1, 2, 3). For example, if we were to examine a paragraph from section 6A.1 in 25.214, relevant to DC-HSDPA, the paragraph could be further modified as follows :
If the UE is configured with a secondary serving HS-DSCH cell j (j = 1,2, 3), then Secondary_Cell_Enabled_j is 1, otherwise Secondary_Cell_Enabled_j is 0 and Secondary_Cell_Active_j is 0. The secondary serving HS-DSCH cell_j shall be activated at the time when Secondary_Cell_Enabled_j is set to 1, and may further be deactivated or activated by HS-SCCH orders as specified in [2]. Secondary_Cell_Active_j shall be set to 1 while Secondary_Cell_Enabled_j is 1 and the secondary serving HS-DSCH cell j is activated, otherwise Secondary_Cell_Active_j shall be set to 0. If Secondary_Cell_Active_j is already equal to 1 when the UE receives an HS-SCCH order for activation of the secondary serving HS-DSCH cell j as specified in [2], then the UE shall not change the status of Secondary_Cell_Active_j regarding the contents of the order, but shall transmit the HARQ-ACK acknowledging the HS-SCCH order. 
If we went with the first approach (tertiary and quaternary serving cells), then each paragprah would need to be replicated twice and then replacing the words secondary with tertiary and quarternary respectively. This is quite tedious and this further justifies our preference to refer to the additional serving HS-DSCH cells as secondary serving HS-DSCH cells.
Proposal 1: The 3rd and 4th downlink HS-DSCH cells are defined as downlink secondary serving HS-DSCH cells
3.1.2
Need for DCH Support

Similar to Release 8 DC-HSDPA, when a single uplink carrier is configured, we recognize the benefit of allowing for a dedicated channel to be configured on the anchor carrier, while receiving HS channels on all the carriers. This allows for simultaneous sessions of voice and data for those networks that do not support VoIP or CS voice over HSDPA. 
Proposal 2a: As in Release 8 DC-HSDPA, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells and 1 uplink frequency, DPDCH may be configured on the serving HS-DSCH cell. This implies that F-DPCH or DPCH as associated channel shall be supported on the serving HS-DSCH cell.
In in order to be backward compatible with Release 9, when two uplink carriers are configured, we think it may be okay to disallow DPDCH operation on both downlink and uplink. 

Proposal 2b: As in Release 9 DC-HSUPA, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells and 2 uplink frequency, DPDCH is not allowed to be configured on either uplink or downlink.

3.1.3
F-DPCH and E-DCH control information

Proposal 3: For each activated uplink frequency, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells, F-DPCH should be transmitted on the paired serving HS-DSCH cell
Proposal 4: For each activated uplink frequency, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells, E-DCH control channels (E-RGCH, E-AGCH, E-HICH)  should be transmitted on the paired serving HS-DSCH cell

3.1.4
Timing Relationship between Physical Channels

As in DC-HSDPA, we propose that the serving HS-DSCH cell and each of the secondary serving HS-DSCH cells are synchronized.
Proposal 5: For each of the configured secondary serving HS-DSCH cells, the nominal radio frame timing for CPICH and timing reference are the same as the radio frame timing for CPICH and timing reference for the serving HS-DSCH cell.
3.1.5
HS-DPCCH

As in DC-HSDPA and DC-HSDPA+MIMO, the HS-DPCCH channel coding, spreading and modulation as well as associated CQI reporting procedures will need to be modified to handle the increased amount of feedback information to support up to 4 serving HS-DSCH cells, each of them transmitting up to 2 MIMO streams. 

Given the large size of ACK/NACK code words (can be as high as 626 for the case when MIMO is scheduled on all 4 serving HS-DSCH cells), it is not attractive to design a new code book given that existing Rel-9 code books could be used in a concatenated fashion to help achieve an equivalent joint code. 

In any case (whether we design a brand new joint code book or reuse the existing HS-DPCCH code books), we think that the following three solutions should be studied further to arrive at a final design:

-
I/Q multiplexing

-
Code multiplexing

-
Spreading factor reduction from 256 to 128

Any of the above solutions, allow us to reuse the existing channel coding schemes defined in Release 9. Table 1 lists how the reuse may be applied to 4C-HSDPA ACK/NACK code book design. The PRE/POST code words could be sent on a single channelization code (SF 256) as today in the case of I/Q multiplexing or code multiplexing or could be sent in a repeated fashion if a single channelization (SF128) is used.  An exception could be made to the 3 carrier case where SIMO is configured in all carriers. In that case since the code book size is 26 in the absence of PRE/POST, we could reuse the Release 9 code book that exists today for MIMO/MIMO transmissions. If PRE/POST is also desired, then a new A/N code book design is required for this case.  In that case, the new A/N code book will need to significant performance gain over the option offered by reusing and concatenating the Release 9 code books.

Table 1: ACK/NACK Design for 4C-HSDPA using I/Q multiplexing or Code Multiplexing, or single channelization code (SF = 128)
	
	DL configuration
	A/N codebook on I or CC 1 or                first 10 symbols (single CC, SF128)
	A/N codebook on Q or CC 2 or                second 10 symbols (single CC, SF128)

	1
	S/S/S
	Rel-8 DC-HSDPA (S/S)
	Rel-5 SC-HSDPA (S)

	2
	S/S/M
	Rel-8 DC-HSDPA (S/S)
	Rel-7 DL-MIMO (M)

	3
	S/M/M
	Rel-9 DC-HSDPA+MIMO (S/M or M/S)  
	Rel-7 DL-MIMO (M)

	4
	M/M/M
	Rel-9 DC-HSDPA+MIMO  (M/M)
	Rel-7 DL-MIMO (M)

	5
	S/S/S/S
	Rel-8 DC-HSDPA (S/S)
	Rel-8 DC-HSDPA (S/S)

	6
	S/S/S/M
	Rel-8 DC-HSDPA (S/S)
	Rel-9 DC-HSDPA+MIMO (S/M or M/S)  

	7
	S/S/M/M
	Rel-8 DC-HSDPA (S/S)
	Rel-9 DC-HSDPA+MIMO (M/M)  

	8
	S/M/M/M
	Rel-9 DC-HSDPA+MIMO (S/M)  
	Rel-9 DC-HSDPA+MIMO (M/M)  

	9
	M/M/M/M
	Rel-9 DC-HSDPA+MIMO (M/M)  
	Rel-9 DC-HSDPA+MIMO (M/M)  


Table 2 summarizes the minimum achievable CQI feedback cycle due to any of the above solutions and the existing HS-DPCCH solution. As seen in Table 2, the minimum CQI feedback cycle varies from 1 to 2 for the above solutions. To achieve cycles such as 1.5, further discussion is needed on how to configure the “k” parameter. The details and discussion on these solutions are provided further in [6]. 
Table 2: Summary of Minimum CQI Feedback Cycle

	4C-HSDPA DL Configuration
	Total Number of Configured DL Carriers
	Total Number of MIMO Configured Carriers
	Minimum CQI Feedback Cycle [2ms TTI]

	
	
	
	Single Channelization Code (SF256)
	Dual Channelization Codes (SF256) or I/Q multiplexing
	Single Channelization Code (SF128)

	1
	3
	0
	1.5
	1
	1

	2
	3
	1
	2
	1
	1

	3
	3
	2
	3
	1.5
	1.5

	4
	3
	3
	3
	1.5
	1.5

	5
	4
	0
	2
	1
	1

	6
	4
	1
	C1, C2, C3: 3              C4: 2
	C1,C2,C3: 1.5          C4: 1
	C1,C2,C3: 1.5          C4: 1

	7
	4
	2
	3
	1.5
	1.5

	8
	4
	3
	4
	2
	2

	9
	4
	4
	4
	2
	2


Based on the above discussion, we propose the following:

Working Assumption1: The HS-DPCCH spreading and modulation is restricted to a choice between I/Q multiplexing, Code multiplexing or spreading factor reduction from 256 to 128.

Working Assumption2: The HS-DPCCH channel coding is based on concatenation of existing Release 9 channel code books.

3.1.6
HS-SCCH orders for activation and de-activation of secondary carriers
Similar to DC-HSDPA and DC-HSUPA, in the case of 4C-HSDPA, we recognize the benefit of activating and de-activating the secondary serving HS-DSCH cells for the purpose of UE battery life savings and reduction in overhead transmission on the uplink (HS-DPCCH). Furthermore, as in DC-HSDPA and DC-HSUPA, in order to benefit from NodeB based activation and de-activation, it is important that a single order is sent to transition from one active carrier configuration to another active carrier configuration. In [7], a couple of proposals are discussed with regard to suitable HS-SCCH formats that possess this property.
3.2
Physical Layer Procedures

3.2.1
Synchronization procedures

When 3 or 4 HS-DSCH serving cells are configured, we do not see any reason to modify existing synchronization procedures as  defined for DC-HSDPA when 1 frequency is configured on the uplink or as defined for DC-HSUPA when 2 frequencies are configured in the uplink.
3.2.1.1
Cell Search and Common Physical Channel Synchronization
This procedure applies to the common physical channels associated with the serving HS-DSCH channel and similar to DC-HSDPA, there is no change to this procedure if a UE is configured with multiple secondary serving HS-DSCH cells.

Proposal 6: For 4C-HSDPA, there is no change needed to Cell Search and Common Physical Synchronizaton procedures.

3.2.1.2
DPDCH/F-DPCH Synchronization

Similar to DC-HSDPA and DC-HSUPA, the radio link establishment and physical layer reconfiguration procedures should apply to the DPCH or F-DPCH corresponding to the primary uplink frequency and an additional F-DPCH corresponding to the secondary uplink frequency (only if a secondary uplink frequency is configured and activated)  . No new synchronization procedures are needed for the remaining secondary serving HS-DSCH cells that are not associated with an F-DPCH. For these cells, the CQI reports fed back to the NodeB should be good enough to represent the radio link quality.
The radio link monitoring procedures should be identical to what is specified in Release 9 today. On the downlink, the radio links that contain an F-DPCH/DPCH should be monitored while on the uplink, the NodeB will continue to monitor radio link sets on each configured and activated uplink frequency to trigger radio link failure/restore procedures.
Proposal 7: No new radio link establishment, physical channel reconfiguration and radio link monitoring procedures are needed for secondary HS-DSCH cells that do not have any associated F-DPCH.
3.2.1.3

Secondary serving HS-DSCH cell timing

In Rel-8 DC-HSDPA, the UE shall not assume the presence of SCH on the secondary serving HS-DSCH cell. This is because for a secondary serving HS-DSCH cell, the nominal radio frame timing for CPICH and timing reference are the same as those for the serving HS-DSCH cell and so the UE need not determine radio frame timing again for the CPICH on the secondary HS-DSCH cell. 
However, with regard to DL interference cancellation of neighbour cells on the secondary carrier, this leads to a significant impact to searcher complexity [2] for UEs with advanced receivers that rely on channel impulse response estimation for each interfering cell to perform the cancellation. This increase in searcher complexity in conjunction with the increase in complexity to support reception of 4 HS-DSCH serving HS-DSCH cells on the downlink renders such advanced UEs infeasible. Given that SCH is typically set to a much lower power lowel than the P-CCPCH, and is transmitted for 256 chips every slot, there is not much advantage in turning off SCH by itself. Instead one could turn off the P-CCPCH while still transmitting P-CPICH, SCH and the HS channels in the secondary serving HS-DSCH cells, and still achieve the desired transmit power on the secondary serving HS-DSCH. As a result, given the tradeoff of turning off SCH with overall system performance and advanced UE complexity, we propose the following:
Proposal 8: When the UE is configured with multiple secondary serving HS-DSCH cells, it shall not assume the presence of any common physical channel from each of the secondary serving HS-DSCH cells other than CPICH and SCH. 
Note that the above proposal does not prevent the network from turning off a carrier completely (for the purpose of interference reduction or energy savings) for a period of time, since in that case the UE need not worry about cancelling this cell (it is already turned off by the network) and will fail to detect the cell for the period of time the cell is turned off. This is similar to the case when the channel from the interfering cell undergoes a deep fade.

3.2.2
Power Control and E-DCH related procedures
In the case when one or two uplink frequencies are configured, the power control and E-DCH related procedures should remain unaffected relative to DC-HSDPA and DC-HSUPA respectively, due to configuration of 3 or 4 downlink carriers.

In the case when a primary uplink frequency and two secondary uplink frequencies (one on either side of the primary uplink frequency) are configured as proposed in [3] to allow for flexible and dynamic uplink load balancing, we see no major impact to the power control and E-DCH related procedures as defined for DC-HSUPA, since at any given time, the UE can transmit on at most two uplink frequencies. In this case, there may be some modifications to upper layer procedures to maintain the state of three uplink frequencies as well as the possibility of an interruption introduced in the uplink due to retuning the uplink from one pair of uplink frequencies to another pair of uplink frequencies.
Working Assumption 3: For 4C-HSDPA, there is no need to modify the power control and E-DCH related procedures. However, if there is an agreement to pre-configure up to 3 adjacent uplink carriers, some minor modifications may be necessary.

3.2.3
HS-DSCH related procedures

We do not expect any change in functionality of the HS-DSCH related procedures due to configuration of additional secondary serving HS-DSCH cells. 
When in DC-HSDPA operation, the UE is required to monitor:

·    In total a maximum of 6 HS-SCCH across carriers plus one HS-SCCH on anchor carrier for enhanced serving cell change

·    Maximum of 4 HS-SCCH per carrier
We think it is logical (further confirmed by the analysis in [4]), to propose the following:

Proposal 9: While maintaining the limit of 4 HS-SCCH per carrier, the UE monitor a maximum of 9 or 12 HS-SCCH across 3 or 4 carriers respectively, plus one HS-SCCH on the anchor carrier for enhanced serving cell change.
Another issue we recognize is mainly editorial. An example was provided in Section 3.1.1 to indicate the nature of change involved to specify multiple secondary serving HS-DSCH cells.

3.2.4
Discontinuous transmission and reception procedures

3.2.4.1
CPC and DC-HSDPA/DC-HSUPA

The salient points of CPC and DC-HSDPA/DC-HSUPA operation is summarized below:
-
the DRX status and activation and deactivation of the DRX with HS-SCCH is common to both serving and secondary serving HS-DSCH cells, and the related HS-SCCH signaling can be sent on either serving or secondary serving HS-DSCH cell
-
the DTX status is common for all Activated Uplink Frequencies, this means that DTX is activated or deactivated in all Activated Uplink Frequencies

-
at the UE, the DTX operation is independent for each Activated Uplink Frequency, whereas the DRX operation is common on both serving and secondary serving HS-DSCH cells

-
HS-SCCH-less operation is restricted to the serving HS-DSCH cell
All the above points should apply even to the case when 3 or 4 carriers are configured on the downlink and 1 or 2 carriers are configured on the uplink.
However, as discussed in [5], for the dual band case, we propose a straightforward procedure to achieve significant battery life savings at the UE, by de-activating the second carrier (this translates to turning off a second receiver chain) based on existing timers that trigger DRX operation in the UE. We discuss such a procedure for 4C-HSDPA in the next section.
3.2.4.2
CPC for Dual Band 4C-HSDPA

The procedure for 4C-HSDPA can be described as below:
-
the UE enters DRX state upon expiry of the Inactivity_Threshold_for_UE_DRX_cycle timer and no data has been received during that time. 
-
In the case when all the serving HS-DSCH cells are configured in a single band and are adjacent, both carriers would enter DRX state and employ identical DRX cycle. 
-
In the case when the serving HS-DSCH cells are configured across two bands, the secondary HS-DSCH cells that do not belong to the band in which serving HS-DSCH cell is transmitted, are de-activated as soon as the UE enters DRX state. Therefore, the UE would follow the DRX cycle on the serving HS-DSCH cell and any secondary serving HS-DSCH cell that is configured in the same band as the serving HS-DSCH cell while the remaining secondary HS_DSCH cells are de-activated

-
During this procedure, the UE does not disturb the CQI report channel coding format and reports an invalid CQI (value = 0) for the secondary HS-DSCH cells that are de-activated. 
-
Upon reception of data on any one of the serving HS-DSCH cells that are operating in DRX, the UE would then exit DRX mode and re-start the Inactivity_Threshold_for_UE_DRX_cycle timer. The de-activated secondary HS-DSCH cells would also be activated upon data reception. 
-
The activation time for the secondary HS-DSCH cells can be specified to be 12 slots (similar to DC-HSDPA when an explicit HS-SCCH order is received). The NodeB could begin scheduling data on the activated secondary serving HS-DSCH cells, 12 slots after the UE received data on serving HS-DSCH cells that were in DRX operation or 4.5 slots after the reception of ACK/NACK. Alternatively, the NodeB could wait for valid CQI reports (non-zero value) for the secondary serving HS-DSCH cells that became activated to schedule transmissions on those cells.
Proposal 10: For 4C-HSDPA, when all the carriers are configured in a single band, the CPC rules as listed in Section 3.2.4.1 apply.
Proposal 11: For 4C-HSDPA, when all the carriers are configured across the two bands, the CPC rules as listed in Section 3.2.4.1 apply with the exception of the DRX procedure as outlined in Section 3.2.4.2.
4
UE Categories for 4C-HSDPA

For 4C-HSDPA, the UE categories can be distinguished on the basis of the following:

· Total number of configured downlink carriers

· Total number of downlink carriers on which MIMO is configured

· Supported modulations

· QPSK, 16QAM

· QPSK, 16QAM, 64QAM

As far as dependency on supported bands, this can be signalled separately as in existing RAN2/RAN4 specifications. It should be noted that in certain bands, the UE category may be limited by the maximum channel bandwidth achievable in that band. For example, in a certain band the maximum channel bandwidth may be limited to 4 adjacent carriers (channel bandwidth = 20 MHz) while in another band, the maximum channel bandwidth may be limited to 2 adjacent carriers (10 MHz).
Based on the above criteria, Table 3 lists a possible set of UE categories for 4C-HSDPA.

Table 3: UE Categories for 4C-HSDPA

	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI

	Total Number of soft channel bits
	Total Number of DL Carriers
	Total Number of DL Carriers in which MIMO is configured
	Supported modulations without MIMO operation in aggregated carriers
	Supported modulations with MIMO operation in aggregated carriers

	29
	15
	1
	27952
	518400
	3
	0
	QPSK, 16QAM
	QPSK, 16QAM

	30
	15
	1
	42192
	777600
	3
	0
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	31
	15
	1
	27952
	691200
	3
	1
	QPSK, 16QAM
	QPSK, 16QAM

	32
	15
	1
	42192
	1036800
	3
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	33
	15
	1
	27952
	864000
	3
	2
	QPSK, 16QAM
	QPSK, 16QAM

	34
	15
	1
	42192
	1296000
	3
	2
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	35
	15
	1
	27952
	1036800
	3
	3
	QPSK, 16QAM
	QPSK, 16QAM

	36
	15
	1
	42192
	1555200
	3
	3
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	37
	15
	1
	27952
	691200
	4
	0
	QPSK, 16QAM
	QPSK, 16QAM

	38
	15
	1
	42192
	1036800
	4
	0
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	39
	15
	1
	27952
	864000
	4
	1
	QPSK, 16QAM
	QPSK, 16QAM

	40
	15
	1
	42192
	1296000
	4
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	41
	15
	1
	27952
	1036800
	4
	2
	QPSK, 16QAM
	QPSK, 16QAM

	42
	15
	1
	42192
	1555200
	4
	2
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	43
	15
	1
	27952
	1209600
	4
	3
	QPSK, 16QAM
	QPSK, 16QAM

	44
	15
	1
	42192
	1814400
	4
	3
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	45
	15
	1
	27952
	1382400
	4
	4
	QPSK, 16QAM
	QPSK, 16QAM

	46
	15
	1
	42192
	2073600
	4
	4
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM


Working Assumption 4: As a baseline, we use the table as specified in Table 3 for the UE category definition for 4C-HSDPA.

5
Conclusions

In this contribution, we have discussed the physical layer design for evolving DC-HSDPA and it’s variants to 4C-HSDPA. Attention was paid on the necessary changes to the physical channels, physical layer procedures and UE categories. Based on this discussion, we summarize the proposals and proposed working assumptions below:
Proposal 1: The 3rd and 4th downlink HS-DSCH cells are defined as downlink secondary serving HS-DSCH cells

Proposal 2a: As in Release 8 DC-HSDPA, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells and 1 uplink frequency, DPDCH may be configured on the serving HS-DSCH cell. This implies that F-DPCH or DPCH as associated channel shall be supported on the serving HS-DSCH cell.

Proposal 2b: As in Release 9 DC-HSUPA, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells and 2 uplink frequency, DPDCH is not allowed to be configured on either uplink or downlink.

Proposal 3: For each activated uplink frequency, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells, F-DPCH should be transmitted on the paired serving HS-DSCH cell

Proposal 4: For each activated uplink frequency, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells, E-DCH control channels (E-RGCH, E-AGCH, E-HICH)  should be transmitted on the paired serving HS-DSCH cell

Proposal 5: For each of the configured secondary serving HS-DSCH cells, the nominal radio frame timing for CPICH and timing reference are the same as the radio frame timing for CPICH and timing reference for the serving HS-DSCH cell.
Proposal 6: For 4C-HSDPA, there is no change needed to Cell Search and Common Physical Synchronizaton procedures.

Proposal 7: No new radio link establishment, physical channel reconfiguration and radio link monitoring procedures are needed for secondary HS-DSCH cells that do not have any associated F-DPCH.

Proposal 8: When the UE is configured with multiple secondary serving HS-DSCH cells, it shall not assume the presence of any common physical channel from each of the secondary serving HS-DSCH cells other than CPICH and SCH. 

Proposal 9: While maintaining the limit of 4 HS-SCCH per carrier, the UE monitor a maximum of 9 or 12 HS-SCCH across 3 or 4 carriers respectively, plus one HS-SCCH on the anchor carrier for enhanced serving cell change.
Proposal 10: For 4C-HSDPA, when all the carriers are configured in a single band, the CPC rules as listed in Section 3.2.4.1 apply.
Proposal 11: For 4C-HSDPA, when all the carriers are configured across the two bands, the CPC rules as listed in Section 3.2.4.1 apply with the exception of the DRX procedure as outlined in Section 3.2.4.2.
Working Assumption 1: The HS-DPCCH spreading and modulation is restricted to a choice between I/Q multiplexing, Code multiplexing or spreading factor reduction from 256 to 128.

Working Assumption 2: The HS-DPCCH channel coding is based on concatenation of existing Release 9 channel code books.

Working Assumption 3: For 4C-HSDPA, there is no need to modify the power control and E-DCH related procedures. However, if there is an agreement to pre-configure up to 3 adjacent uplink carriers, some minor modifications may be necessary.
Working Assumption 4: As a baseline, we use the table as specified in Table 3 for the UE category definition for 4C-HSDPA.
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