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1
Introduction

The topic of HS-DPCCH design for 4C-HSDPA has been discussed considerably over the last few meetings in [1]-[32]. It is time to now conclude on a suitable design. From the RAN1#60 Chairman meeting notes, the following agreements and conclusions were made on this topic:
The following are agreed:

Proposal 1: The HS-DPCCH overall subframe structure with a 1-slot HARQ-ACK field followed by a 2-slot CQI field should be kept.

Proposal 2: The minimum CQI feedback cycle with 4 activated carriers is 4 ms. FFS for other cases. 

Conclusions:

· For the case of 4C with MIMO:

· Re-use Rel-9 HS-DPCCH codebooks

· For at least the case of 3C without MIMO:

· Give special attention to optimisation

Continue CM and link-level analysis and decide channelisation structure for HS-DPCCH at RAN1#60bis. 

In this contribution, we address the outstanding issues on HS-DPCCH design.
2
HS-DPCCH Configuration corresponding to previous Releases

Although UE categories for 4C-HSDPA have yet to be agreed upon, it is expected that 3C/4C-HSDPA UEs may be capable of supporting a Rel-8/9 multi-carrier configuration. For example:

· a UE capable of 4 carriers with MIMO configured in each carrier may be configured with 2 carriers and MIMO in each carrier (DC-HSDPA+MIMO) by either a Rel-9 or a Rel-10 network.

· a UE capable of 3 carriers without MIMO configured in each carrier, may be configured with two carriers without MIMO configured in each carrier (DC-HSDPA). 

Clearly in the case of a Rel-8 or Rel-9 capable network, the 3C/4C-HSDPA UE would need to support the Rel-8/Rel-9 HS-DPCCH format (channel coding, spreading factor, modulation). Hence, we do not see a need for a Rel-10 network to configure the HS-DPCCH differently from previous releases for the legacy multi-carrier configurations.
Proposal 1: A Rel-10 3C/4C-HSDPA UE, when configured with single or dual cells with or without MIMO should use the legacy HS-DPCCH physical layer design (channel coding, spreading factor, modulation, CQI reporting) as specified in previous releases (Rel-5 through Rel-9).
Now with regard to the support of the 4C-HSDPA carrier combinations in Rel-10 UE, it is quite clear that the UE will need to support a new HS-DPCCH format compared to Rel-9, if it were configured with 3 or 4 carriers (with or without MIMO). However, irrespective of the new HS-DPCCH format that gets agreed upon for Rel-10, if upon receiveing a HS-DSCH serving cell activation/de-activation HS-SCCH order, the number of active serving HS-DSCH cells equals t1 or 2, we do not see a need for the UE to use a different HS-DPCCH format than previous releases (Rel-5 through Rel-9). In other words, we believe in the philosophy of not allowing for multiple physical layer designs (also referred to as parallel modes) for transmitting the same information. This is consistent with the approach taken in Rel-8, where a last minute proposal in Rel-8 in [33],[34] to allow for both the 1x256 and 2x256 designs for HS-DPCCH, was objected by companies in RAN WG1#55.
Furthermore, if a UE were to switch (via Enhanced Serving Cell Change procedure or via RRC configuration) to a Rel-9 capable cell that is only capable of single-cell or dual cell operation, the UE would need to support a reconfiguration to the Rel-9 HS-DPCCH format during the call.

As a result of the above discussion, we propose the following:

Proposal 2: If upon receiving an HS-SCCH order from a NodeB corresponding to activation/de-activation of secondary HS-DSCH serving cells and secondary uplink frequency, if there are one or two active HS-DSCH serving cells remaining, a a Rel-10 3C/4C-HSDPA UE, should use the legacy HS-DPCCH physical layer design (channel coding, spreading factor, modulation, CQI reporting) as specified in previous releases (Rel-5 through Rel-9).

3
Baseline Channel Coding for 4C-HSDPA
It was already decided in the last meeting that for the case of 4C with MIMO, we will re-use Rel-9 HS-DPCCH codebooks. In the following discussion, we apply the reuse of Rel-9 code books as a function of all combinations of activated serving HS-DSCH cells as well as the configuration of  MIMO in each of the activated serving HS-DSCH cells. Before we discuss how to reuse the Rel-9 channel code books at the physical layer, it is important that we agree on the notion of distinguishing between the serving and secondary serving cells in terms of indices {1, 2 and 3}, so that the physical layer can decide how to map HS-DPCCH information to a pair of active carriers when reusing the channel code books. Our understanding is that these indices will be signalled to the physical layer by higher layers either implicitly by the order of the IEs in which they are signalled (i.e 1st IE after the serving HS-DSCH serving cell IE is the 1st secondary serving HS-DSCH cell and so on) or explicitly via a 2-bit index. Furthermore, in case dual uplink frequencies are configured, it is convenient to assume that the 1st secondary serving HS-DSCH cell is paired with the secondary uplink frequency. 
Proposal 3: As a working assumption, RAN WG1 assumes that the 1st, 2nd and 3rd secondary HS-DSCH secondary serving cells will be indicated to the physical layer by higher layers. If two uplink frequencies are configured, the 1st HS-DSCH cell is paired with the secondary uplink frequency.
Proposal 4: Send an LS to RAN WG2 and WG3 to confirm the above working assumption.
Once these indices are provided to the physical layer, then irrespective of the MIMO configuration in each carrier, the UE will group a pair of the lowest numbered active cells (assuming that the serving HS-DSCH cell index = 0) to the Rel-9 code books . For example if the serving HS-DSCH cell and the 2nd and 3rd secondary serving HS-DSCH cells are active, the UE will use a suitable Rel-9 code book to encode A/N and CQI information of the anchor and the 2nd secondary serving HS-DSCH cells and a separate Rel-9 code book the the encode A/N and CQI information of the 2nd secondary serving HS-DSCH cells.

Table 1 lists the subclauses to use from the existing 25.212 (v9.2.0) specification as a function of each possible combination of active carriers and the MIMO configuration in each of these active carriers. In Table 1, SC_A, SC_A_1, SC_A_2 correspond to the Secondary_Cell_Active, Secondary_Cell_Active_1 and Secondary_Cell_Active_2 variables (to be defined in 25.214)  while 1st SSC, 2nd SSC, and 3rd SSC correspond to the 1st Secondary serving HS-DSCH cell, 2nd Secondary serving HS-DSCH cell, and 3rd Secondary serving HS-DSCH cell respectively.
Table 1: Channel Coding for 4C-HSDPA

	Secondary_Cell_Activated variables
	MIMO Configuration in Serving HS-DSCH cells 0=MIMO not configured                          1=MIMO configured                                                                                      - = Not applicable
	Channel Coding

	SC_A_2
	SC_A_1
	SC_A
	SC
	1st SSC
	2nd SSC
	3rd SSC
	

	0
	0
	0
	0
	-
	-
	-
	See subclause 4.7.2 for channel coding of Serving HS-DSCH Cell

	0
	0
	0
	1
	-
	-
	-
	See subclause 4.7.3 for channel coding of Serving HS-DSCH Cell

	0
	0
	1
	0
	0
	-
	-
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell

	0
	0
	1
	0
	1
	-
	-
	See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell

	0
	0
	1
	1
	0
	-
	-
	

	0
	0
	1
	1
	1
	-
	-
	

	0
	1
	0
	0
	-
	0
	-
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 2nd Secondary Serving HS-DSCH Cell

	0
	1
	0
	0
	-
	1
	-
	See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 2nd Secondary Serving HS-DSCH Cell

	0
	1
	0
	1
	-
	0
	-
	

	0
	1
	0
	1
	-
	1
	-
	

	1
	0
	0
	0
	-
	-
	0
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 2nd Secondary Serving HS-DSCH Cell

	1
	0
	0
	0
	-
	-
	1
	See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 2nd Secondary Serving HS-DSCH Cell

	1
	0
	0
	1
	-
	-
	0
	

	1
	0
	0
	1
	-
	-
	1
	

	0
	1
	1
	0
	0
	0
	-
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.2  for channel coding of 2nd Secondary Serving HS-DSCH Cell                                

	0
	1
	1
	1
	0
	0
	-
	 See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.2  for channel coding of 2nd Secondary Serving HS-DSCH Cell                                

	0
	1
	1
	0
	1
	0
	-
	

	0
	1
	1
	1
	1
	0
	-
	

	0
	1
	1
	0
	0
	1
	-
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3  for channel coding of 2nd Secondary Serving HS-DSCH Cell                                

	0
	1
	1
	0
	1
	1
	-
	See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3  for channel coding of 2nd Secondary Serving HS-DSCH Cell                                

	0
	1
	1
	1
	0
	1
	-
	

	0
	1
	1
	1
	1
	1
	-
	

	1
	0
	1
	0
	0
	-
	0
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.2  for channel coding of 3rd Secondary Serving HS-DSCH Cell                                

	1
	0
	1
	0
	1
	-
	0
	See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.2  for channel coding of 3rd Secondary Serving HS-DSCH Cell                                                               

	1
	0
	1
	0
	1
	-
	0
	

	1
	0
	1
	0
	1
	-
	0
	

	1
	0
	1
	0
	0
	-
	1
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3  for channel coding of 3rd Secondary Serving HS-DSCH Cell                                

	1
	0
	1
	0
	1
	-
	1
	See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3  for channel coding of 3rd Secondary Serving HS-DSCH Cell                                                               

	1
	0
	1
	0
	1
	-
	1
	

	1
	0
	1
	0
	1
	-
	1
	

	1
	1
	0
	0
	-
	0
	0
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 2nd Secondary Serving HS-DSCH Cell                                      See subclause 4.7.2  for channel coding of 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	0
	0
	-
	1
	0
	See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 2nd Secondary Serving HS-DSCH Cell                                      See subclause 4.7.2  for channel coding of 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	0
	1
	-
	0
	0
	

	1
	1
	0
	1
	-
	1
	0
	

	1
	1
	0
	0
	-
	0
	1
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 2nd Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3  for channel coding of 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	0
	0
	-
	1
	1
	See subclause 4.7.3B for channel coding of Serving HS-DSCH Cell and 2nd Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3  for channel coding of 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	0
	1
	-
	0
	1
	

	1
	1
	0
	1
	-
	1
	1
	

	1
	1
	1
	0
	0
	0
	0
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3A  for channel coding of 2nd Secondary Serving HS-DSCH Cell and 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	1
	0
	0
	0
	1
	See subclause 4.7.3A for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3B  for channel coding of 2nd Secondary Serving HS-DSCH Cell and 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	1
	0
	0
	1
	0
	

	1
	1
	1
	0
	0
	1
	1
	

	1
	1
	1
	0
	1
	0
	0
	See subclause 4.7.3B  for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3A  for channel coding of 2nd Secondary Serving HS-DSCH Cell and 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	1
	0
	1
	0
	1
	See subclause 4.7.3B  for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3B  for channel coding of 2nd Secondary Serving HS-DSCH Cell and 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	1
	0
	1
	1
	0
	

	1
	1
	1
	0
	1
	1
	1
	

	1
	1
	1
	1
	0
	0
	0
	See subclause 4.7.3B  for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3A for channel coding of 2nd Secondary Serving HS-DSCH Cell and 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	1
	1
	0
	0
	1
	See subclause 4.7.3B  for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3B  for channel coding of 2nd Secondary Serving HS-DSCH Cell and 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	1
	1
	0
	1
	0
	

	1
	1
	1
	1
	0
	1
	1
	

	1
	1
	1
	1
	1
	0
	0
	See subclause 4.7.3B  for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3A for channel coding of 2nd Secondary Serving HS-DSCH Cell and 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	1
	1
	1
	0
	1
	See subclause 4.7.3B  for channel coding of Serving HS-DSCH Cell and 1st Secondary Serving HS-DSCH Cell                                      See subclause 4.7.3A for channel coding of 2nd Secondary Serving HS-DSCH Cell and 3rd Secondary Serving HS-DSCH Cell                                

	1
	1
	1
	1
	1
	1
	0
	

	1
	1
	1
	1
	1
	1
	1
	


Proposal 5: Agree to introduce Table 5 in 25.212 as a baseline channel coding proposal for 4C-HSDPA and introduce any further optimizations on top of this baseline. 

Note that Proposal 5 for channel coding is independent of the final choice of spreading factor (1x256, 1x128, 2x256) used for HS-DPCCH.
4
Choice of Spreading Factor

In the following we summarize a comparison between the 1x128 and 2x256 proposals based on link analysis and cubic metric analysis performed in [35] and [36] respectively.
4.1
Link Efficiency

Based on the analysis performed in [35], for the case when the UE is concurrently scheduled on all 4 carriers, the link analysis of HS-DPCCH for 4C-HSDPA can be summarized as follows:
· For both MIMO and the Non-MIMO carriers, 1xSF128 performs better than 2xSF256 when misdetection is only considered. This is because the DTX detection is performed for all the 4 carriers in a combined fashion in Scheme 2. In 2x256 on the other hand, the misdetection is based on each individual code. 

· However, when considering the combined probability of misdetection or decoding error, Scheme 2 performs only marginally better in all the cases considered for a FAR target of 10%. This is because of the additional decoding errors that occur in 1x128 due to the addition of the POST codeword into the codebooks. 

· The required HS-DPCCH C/P for misdetection or decoding error for 1x128  is between 0.3dB and 0.6dB lesser than that of 2xSF256 for all the cases considered at a target misdetection or decoding error probability of 1%

Since the HS-DPCCH C/P is typically allocated based on the performance in this case, based on the results, it is considered that the performances of 1xSF128 and 2xSF256 and 3 are similar. Therefore, a design choice between the two schemes should be based on cubic metric consideration in [36].

Note further that if a POST codeword can also be incorporated into 2xSF256. In this case, the UE would transmit a POST codeword on the channelization code that it is not scheduled in. Then, the performance of 1xSF128 and 2xSF256 would be identical since the DTX detection would then be based on the combined energy of the two codes.

4.2
Cubic Metric

Based on the analysis performed in [36], the cubic metric difference between the different schemes is prominent for the case when 2ms TTI E-DCH is mapped to 1xSF4. Hence we we base our conclusions primarily on the observations for this particular case. For the 10ms TTI E-DCH, there is not much sensitivity between both 2xSF2 and the 2xSF4 cases.

· For the case when all 4 carriers are scheduled, 1xSF128 is superior in CM to 2xSF256 by as much as:

· 1.12 dB for the case when 2ms TTI E-DCH single uplink carrier is configured

· 0.5 dB for the case when DC-HSUPA is configured

· 0.04 dB for the case when a 10ms TTI E-DCH and no dedicated channel is configured.

· 0.40 dB for the case when a 10ms TTI E-DCH and 1 dedicated channel is configured.

· -0.76 dB for the case when no E-DCH transmission takes place, no dedicated channel is configured, and a single uplink carrier is configured

· 1.75dB for the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured

· -0.62 dB for the case when no E-DCH transmission takes place, and DC-HSUPA is configured

· For the case when 2 carriers are scheduled ({C1,C2} or {C3,C4})

· 1xSF128(ON/OFF) is inferior to 1xSF128(ON/POST) by as much as:

· 1.49 dB for the case when 2ms TTI E-DCH single uplink carrier is configured

· Note that for the other SFs (2xSF4, 2xSF2, 2xSF4), 1xSF128(ON/OFF) is actually slightly better than 1xSF128(ON/POST) in the range of 0.05 to 0.28 dB

· 0.97dB for the case when DC-HSUPA is configured

· 0.06 dB for the case when a 10ms TTI E-DCH is configured.

· 2.44dB for the case when no E-DCH transmission takes place,  no dedicated channel is configured, and a single uplink carrier is configured
· 1.57 dBfor the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured

· 1.17 dB for the case when no E-DCH transmission takes place and DC-HSUPA is configured
· 2xSF256(ON/OFF) is inferior to 1xSF128(ON/POST) by as much as:

· 0.49  dB for the case when 2ms TTI E-DCH and 1 dedicated channel is configured

· Note that for the other SFs (2xSF4, 2xSF2, 2xSF4), 2x256(ON/OFF) is actually slightly better than 1xSF128 (0.06 to 0.03 dB)

· 0.34 dB for the case when DC-HSUPA is configured

· -0.17 dB for the case when a 10ms TTI E-DCH is configured

· 0.66 dB when no E-DCH transmission takes place, no dedicated channel is configured, and a single uplink carrier is configured
· 0.18 dBfor the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured

· 0.69 dB for the case when no E-DCH transmission takes place and DC-HSUPA is configured
· 2xSF256(OFF/ON) is inferior to 2xSF256(ON/OFF) by as much as:

· 1.66  dB for the case when 2ms TTI E-DCH is configured

· 0.76 dB for the case when DC-HSUPA is configured

· 0.02 dB for the case when a 10ms TTI E-DCH is configured

· -2.03 dB when no E-DCH transmission takes place no dedicated channel is configured, and a single uplink carrier is configured
· 0.35 dB for the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured

·  -1.48 dB for the case when no E-DCH transmission takes place and DC-HSUPA is configured

· 2xSF256(OFF/ON) is inferior to 2xSF256(POST/ON) by as much as:

· 0.91 dB for the case when 2ms TTI E-DCH is configured

· 0.6 dB for the case when DC-HSUPA is configured

· -0.22 dB for the case when a 10ms TTI E-DCH is configured

· -0.83 dB when no E-DCH transmission takes place no dedicated channel is configured, and a single uplink carrier is configured
· -0.89 dB for the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured

· -0.29 dB for the case when no E-DCH transmission takes place and DC-HSUPA is configured

Based on link performance alone, even though 2x256 without POST has a link performance advantage over 1x128 with POST code word sent instead of DTX in certain scenarios (when user is scheduled on a pair of carriers that are mapped to the same channelization code or the same half timeslot), for the most demanding scenario when the user is scheduled on all 4 carriers, there is not much difference between 1xSF128 and 2x256. Based on cubic metric considerations alone, 1x128 with POST code word has an advantage over 2x256 in most of the 2ms TTI E-DCH scenarios, while it has little (0.4dB) or no advantage in the 10ms E-DCH TTI scenarios while it exhibits a loss of 0.76 dB in the case when no E-DCH transmission takes place.

So now, we are left with a question on which metric is more relevant and important in the context of 4C-HSDPA. Clearly, with a doubling of amount of A/N information to transmit on HS-DPCCH, the βhs requirement will increase due to this. This amount of overhead may not be negligible when compared to the the βed requirement on E-DCH, even if we assume that there is a fair amount of feedback information to be sent on the uplink on the E-DCH  in response to high data rates on the downlink. Hence, optimizing the link efficiency of HS-DPCCH cannot be ignored in the context of 4C-HSDPA. Furthermore, cubic metric comparison is relevant only when a UE transmits at maxium power. It is debatable whether a 4C-HSDPA UE will run out of transmit power, mainly due to the fact that 4C-HSDPA may be deployed in dense urban areas where cell sizes are typically small. Furthermore, if a UE is close to maximum power, if the system is quite loaded, some of the UE’s serving HS-DSCH cells may be de-activated (for example from 4 to 2) and hence, cubic metric advantage of 1x128 scheme disappears in that case, assuming that the UE now reverts to Rel-9 HS-DPCCH formats.
Also for the special case of 3C without MIMO, given that the amount of feedback information required is similar to the amount required in DC-HSDPA+MIMO for the MIMO/MIMO case, it seems logical to use 1xSF256 for this special case.

Based on the above, we propose the following as a baseline HS-DPCCH design for 4C-HSDPA:
Proposal 6: When 3 carriers are activated without MIMO configured in each carrier, HS-DPCCH is transmitted on 1 channelizaton code (SF = 256) and the channelization code index is as defined in 25.213 (Rel-9 version).
Proposal 7: When 3 carriers are activated with at least 1 carrier configured with MIMO or when all 4 carriers are activated, irrespective of the MIMO configuration in each carrier, HS-DPCCH is transmitted using 1xSF128. The channelization code Chs when Nmax-dpdch = 0 is C ch,128,[16] and when when Nmax-dpdch = 1 is C ch,128,[32]
The relevant changes in 25.213 would be as follows:

4.3.1.2.2
Code allocation for HS-DPCCH

The HS-DPCCH shall be spread with code chs as specified in tables 1D, 1D,0 and 1D.1
Table 1D: channelisation code of HS-DPCCH when 0 or 1 secondary serving HS-DSCH cells are activated
	Nmax-dpdch
(as defined in subclause 4.2.1)
	Channelisation code chs

	0
	C ch,256,33

	1
	Cch,256,64

	2,4,6
	Cch,256,1  

	3,5
	Cch,256,32 


Table 1D.0: channelization code of HS-DPCCH when 2 secondary serving HS-DSCH cells are activated and MIMO is not configured in any of the activated serving HS-DSCH cells
	Nmax-dpdch
(as defined in subclause 4.2.1)
	Channelisation code chs

	0
	C ch,256,33

	1
	Cch,256,64


Table 1D.1: channelization code of HS-DPCCH when 2 secondary serving HS-DSCH cells are activated and MIMO is configured in at least one of the activated serving HS-DSCH cells or when 3 secondary serving HS-DSCH cells are activated
	Nmax-dpdch
(as defined in subclause 4.2.1)
	Channelisation code chs

	0
	C ch,128,[16]

	1
	C ch,128,[32]


7
Conclusions

Proposal 1: A Rel-10 3C/4C-HSDPA UE, when configured with single or dual cells with or without MIMO should use the legacy HS-DPCCH physical layer design (channel coding, spreading factor, modulation, CQI reporting) as specified in previous releases (Rel-5 through Rel-9).

Proposal 2: If upon receiving an HS-SCCH order from a NodeB corresponding to activation/de-activation of secondary HS-DSCH serving cells and secondary uplink frequency, if there are one or two active HS-DSCH serving cells remaining, a a Rel-10 3C/4C-HSDPA UE, should use the legacy HS-DPCCH physical layer design (channel coding, spreading factor, modulation, CQI reporting) as specified in previous releases (Rel-5 through Rel-9).

Proposal 3: As a working assumption, RAN WG1 assumes that the 1st, 2nd and 3rd secondary HS-DSCH secondary serving cells will be indicated to the physical layer by higher layers. If two uplink frequencies are configured, the 1st HS-DSCH cell is paired with the secondary uplink frequency.

Proposal 4: Send an LS to RAN WG2 and WG3 to confirm the above working assumption.

Proposal 5: Agree to introduce Table 5 in 25.212 as a baseline channel coding proposal for 4C-HSDPA and introduce any further optimizations on top of this baseline. 

Proposal 6: When 3 carriers are activated without MIMO configured in each carrier, HS-DPCCH is transmitted on 1 channelizaton code (SF = 256) and the channelization code index is as defined in 25.213 (Rel-9 version).
Proposal 7: When 3 carriers are activated with at least 1 carrier configured with MIMO or when all 4 carriers are activated, irrespective of the MIMO configuration in each carrier, HS-DPCCH is transmitted using 1xSF128. The channelization code Chs when Nmax-dpdch = 0 is C ch,128,[16] and when when Nmax-dpdch = 1 is C ch,128,[32]
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