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1 Introduction
8-carrier HSDPA was approved as a work item at the RAN#50 plenary [1]. During previous meetings, many companies discussed either 1xSF64 or 2xSF128 HS-DPCCH design options. 
Some agreements were made in RAN1 #64 meeting: 

· The transmit power in slots carrying HARQ-ACK or CQI/PCI information should be fixed during the entire slot.

· 8C-HSDPA should provide at least the same coverage as Rel-8/9/10 when the same # of downlink cells are activated.

The following agreements were made in RAN1 #65 meeting: 

· Working assumption that 2xSF128 is used for all cases of 5-8 carriers with and without MIMO configured is confirmed.

· HS-DPCCH channelisation code:

· Cch,128,16 is used for HS-DPCCH if no DPDCH is configured.

· At least in the case of only the first 4 carriers being activated, the HS-DPCCH is transmitted on the Q-branch. 

· No change of channelisation code depending on number of activated carriers 

An open issue from RAN1 #65 meeting is which channelization codes shall be selected for 2xSF128 HS-DPCCHs when DPDCH is configured. The two options of channelization codes were proposed: (Q,128,16)(I,128,16) [3]
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[4] or (Q,128,32)(I,128,16) [2] are used for 2xSF128 HS-DPCCHs when DPDCH is configured. This contribution further discusses the performance comparison between these two solutions and presents our views with respect to the selection of channelization codes for 2xSF128 HS-DPCCH when DPDCH is configured in 8-carrier HSDPA.
2 Discussion
2.1 Channelization code selection results with 1 DPDCH configured
For the case where one DPDCH is configured the channelization code currently is specified for Rel-10 4-carrier HSDPA is (Q,128,32).  For the case where one DPDCH is configured the channelization code for 8-carrier has been proposed in [3][4] to be (Q,128,16)(I,128,16).  Given the agreement that the channelization code should not change with the number of activated carriers, this approach proposes that the (Q, 128,16) channelization code be used for the case when 4 or fewer carriers are active.  Our simulation results provided below show that there is a small performance degradation due to the difference in CM performance of the (Q,128,16) and the (Q, 128,32) channelization codes.  Hence there will be some performance degradation relative to the Rel-10 4-carrier performance, which is not in line with RAN1 agreement that: “8C-HSDPA should provide at least the same coverage as Rel-8/9/10 when the same # of downlink cells are activated.”
2.1.1 Discussion on channelization code selection results with 1 DPDCH configured based on CM simulation results

Comparing two solutions to channelization code for 2xSF128 HS-DPCCHs with 1 DPDCH configured, i.e., (Q,128,16)(I,128,16) vs. (Q,128,32)(I,128,16), the former may provide the duplexing implementation advantage of only using one channelization code. However, we see more advantages with the latter (Q,128,32)(I,128,16): 
· First of all, CM simulation results in [2] show that (Q,128,32)(I,128,16) gives smaller CM values than (Q,128,16)(I,128,16) for 2xSF128 HS-DPCCHs when 1DPDCH is configured, which is re-summarized in Table 1, and therefore (Q,128,32)(I,128,16)  is the preferred channelization code combination for 2xSF128 HS-DPCCHs in terms of CM performance.
· Secondly, based on the agreement in Section 1: when no more than 4 carriers are activated, 1xSF128 HS-DPCCH may be only used and transmitted on Q-branch, in case of  (Q,128,16)(I,128,16) or (Q,128,32)(I,128,16) for 2xSF128 HS-DPCCHs, in order to keep no change of channelization code depending on the number of activated, (Q,128,16) or (Q,128,32) will be accordingly used for 1xSF128 HS-DPCCH upon carrier activation/deactivation. To maintain backwards compatible to Rel-10 4C-HSDPA where (Q,128,32) is used for 1xSF128 HS-DPCCH when 1 DPDCH, (Q,128,32) or (Q,128,32)(I,128,16) are preferred for 1 or 2xSF128 HS-DPCCH upon carrier activation/deactivation in Rel-11 8C-HSDPA.
· Thirdly, based on the agreement that 8C-HSDPA should provide at least the same coverage as Rel-8/9/10 when the same # of downlink cells are activated in Section 1,  (Q,128,32) is preferred to (Q,128,16) for 1xSF128 HS-DPCCH when 1 DPDCH is configured as (Q,128,32) gives better CM performance than (Q,128,16), which is shown in Figure 1. This result is the same as in [5] which was the reason to decide the channelization code (Q,128,32) for 1xSF128 HS-DPCCH when 1 DPDCH configured in Rel-10 4C-HSDPA[6]. To show the detailed CM difference between (Q,128,32) and (Q,128,16) for 1xSF128 HS-DPCCHs with 1DPDCH configured for different channel configurations, two CM values corresponding to (Q,128,32) or (Q,128,16), and the difference between them (i.e., ΔCM) are summarized in Table 2, from which we can see (Q,128,16) always give higher CM value than (Q,128,32), for example, CM for  (Q,128,16) is 0.16dB higher than that for (Q,128,32) when βhs=54 and βed=17. 
Therefore, we propose the following:

Proposal 1: Agree to use (Q,128,32)(I,128,16) for 2xSF128 HS-DPCCH when DPDCH is configured in 8C-HSDPA. 

Table 1: CM and ΔCM with two different channelization code solutions for 2xSF128 HS-DPCCHs when 1 DPDCH configured [2]
	2xSF128 HS-DPCCHs mapped to Q/I branches 

	channel configuration
	CM (Cch128,16, Cch128,16)
	CM (Cch128,32, Cch128,16)
	ΔCM =  

CM(Cch128,16, Cch128,16) - CM(Cch128,32, Cch128,16)

	βhs=34βed=17
	2.5674
	2.5294
	0.038

	βhs=34βed=27
	2.8342
	2.8043
	0.0299

	βhs=34βed=47
	2.9641
	2.9456
	0.0185

	βhs=34βed=84
	2.3707
	2.3621
	0.0086

	βhs=54βed=17
	1.703
	1.6666
	0.0364

	βhs=54βed=27
	1.975
	1.9441
	0.0309

	βhs=54βed=47
	2.4006
	2.3794
	0.0212

	βhs=54βed=84
	2.4601
	2.4488
	0.0113
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Figure 1 code search results for 1xSF128 on Q branch when 1 DPDCH is configured 
(See Appendix 5.1 for simulation configuration)
Table 2 CM and ΔCM with (Q,128,32) or (Q,128,16) for 1xSF128 HS-DPCCHs when 1 DPDCH configured (See Appendix 5.1 for simulation configuration) 
	1xSF128 HS-DPCCH mapped to Q-branch
	

	channel configuration
	CM(Cch128,16)
	CM(Cch128,32)
	ΔCM= CM(Cch128,16)-CM(Cch128,32)

	βhs=34βed=17
	1.9029
	1.7626
	0.1403

	βhs=34βed=27
	2.2279
	2.1308
	0.0971

	βhs=34βed=47
	2.3077
	2.2589
	0.0488

	βhs=34βed=84
	1.6871
	1.6697
	0.0174

	βhs=54βed=17
	1.2502
	1.0862
	0.164

	βhs=54βed=27
	1.5224
	1.3947
	0.1277

	βhs=54βed=47
	1.8217
	1.7472
	0.0745

	βhs=54βed=84
	1.6311
	1.6002
	0.0309


3 Conclusion

We have discussed two channelization code selection solutions, i.e. (Q,128, 16)(I,128,16) and (Q,128, 32)(I,128,16) for 2xSF128 HS-DPCCH when DPDCH is configured in 8C-HSDPA. The CM performance comparison show that (Q,128, 32)(I,128,16) gives better CM performance than (Q,128, 16)(I,128,16) for 2xSF128 HS-DPCCH and (Q,128, 32) gives better CM performance than (Q,128, 16) for 1xSF128 HS-DPCCH.  To insure that there is no degradation in performance for 8C-HSDPA with 4 or fewer carriers activated we propose to maintain the backwards compatible channelization code choice made for Rel-10 4C-HSDPA.  Therefore we propose the following:

Proposal 1: Agree to use (Q,128,32)(I,128,16) for 2xSF128 HS-DPCCH when DPDCH is configured in 8C-HSDPA. 
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5 Appendix
5.1 Simulation configuration

For the scenarios with 1 DPDCH configured, CM simulation is run based on the channel configuration listed in Table 1. 

Table 1: Channel configuration of reference channels for CM analysis

	
	Channel
	Channelization code
	Gain factor

	Nmax-dpdch=1
	DPCCH
	(Q, 256,0)
	15

	
	E-DPCCH
	(I, 256,1)
	24

	
	DPDCH
	(I, 64, 16)
	21

	
	E-DPDCH
	SF4=(I,4,2)

SF2x2=((I,2,1) (Q,2,1)
	βed=

{17,27,47,84}

	
	HS-DPCCH
	1xSF128=(Q,128,32)
	βhs=

{24(34*),38(54*)}


* Parameter settings for HS-DPCCH with 1xSF128 format.







