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1. Introduction

In TSG RAN #58 a new study item, “Study on scalable UMTS FDD bandwidth”, was approved. [1]. Design of S-UMTS aggregation was discussed in the past meetings, and the HS-DPCCH design for S-UMTS aggregation was discussed in [2]. This contribution provides a text proposal for the HS-DPCCH solution for S-UMTS aggregation to the Technical Report [3].
2. Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
7.2.x Solutions for S-UMTS Carrier Aggregation
7.2.x.1 Timing relation of HS-PDSCHs and HS-DPCCHs

Assuming the CPICHs (also HS-SCCHs) of both legacy primary carrier and the small bandwidth secondary carrier are time aligned, the timing relation of HS-PDSCHs is shown in Figure 1. The start of any subframe of the small bandwidth carrier with N=2 begins 4/3ms after the start of the nearest subframe of the legacy carrier; and the start of any subframe of the small bandwidth carrier with N=4 is aligned with the start of one subframe of legacy carrier. 
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Figure 1: Timing relation of HS-PDSCHs 
Assuming the timing between HS-PDSCH and HS-DPCCH is kept as Rel-5 (approximately 7.5 slots) in the cell where HS-PDSCH belongs to, the timing of HS-DPCCH for legacy carriers and small bandwidth carriers will be not aligned any more. The timing relation is shown in Figure 2.
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Figure 2: Timing relation of HS-DPCCHs 
7.2.x.2 HS-DPCCH solutions 
For carrier aggregation of a legacy UMTS carrier with a S-UMTS carrier, both single and dual code design solutions can be considered.

· Solutions of HS-DPCCH design
·  Solution 1: Single HS-DPCCH with joint encoding for ACK and TDM for CQI of carriers
·  Solution 2: Dual HS-DPCCHs with each corresponding to one downlink carrier
The illustration of Solution 1 is shown in Figure 3 and Figure 4 for scaling factor N=2. In this solution joint encoding for ACK and TDM for CQI is adopted and time adjustment is used to follow the timing based on legacy UMTS feedback occasions. Note that the exact time adjustment for ACK or CQI can be further studied.
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Figure 3: Single HS-DPCCH for dual carrier with S-UMTS as secondary carrier, N=2

[image: image4.emf]HARQ-ACK 

Carriers1,2

CQI

2

HARQ-ACK 

Carrier1

...

HARQ-ACK 

Carriers1,2

CQI

1

CQI

2

2 ms


Figure 4: Single code HS-DPCCH design, ACK joint encoding and CQI TDM, N=2

The illustration of the Solution 1 is shown in Figure 5 and Figure 6 for scaling factor N=4. In this solution joint encoding for ACK and TDM for CQI is adopted and time adjustment is used to follow the timing based on legacy UMTS feedback occasions. Note that the exact time adjustment for ACK or CQI can be further specified.
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Figure 5: Single HS-DPCCH for dual carrier with S-UMTS as secondary carrier, N=4
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Figure 6: Single code HS-DPCCH design, ACK joint encoding and CQI TDM, N=4

The illustration of the Solution 2 is shown in Figure 7 for scaling factor N=2. In this solution two separate HS-DPCCHs are used corresponding to different HS-DPCCH timings in different carriers, wherein for each cell legacy HS-DPCCH feedback delay (approximately 7.5slots( is kept.
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Figure 7: Dual code HS-DPCCHs for dual carrier with S-UMTS as secondary carrier, N=2
The illustration of the Solution 2 is shown in Figure 8 for scaling factor N=4. In this solution two separate HS-DPCCHs are used corresponding to different HS-DPCCH timings in different carriers, wherein for each cell 7.5 slots HS-DPCCH feedback delay is kept.
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Figure 8: Dual code HS-DPCCHs for dual carrier with S-UMTS as secondary carrier, N=4
Single HS-DPCCH design was adopted for the case where the carrier number is not more than 4 (i.e. DC-HSDPA, 4C-HSDPA w/o MIMO) due to cubic metric of UE, Solution 1 is preferred for S-UMTS carrier aggregation.
[-------------------------------------------------------------- TEXT END ----------------------------------------------------------------]
3. Conclusion
It is proposed to agree to and capture the text proposal on the HS-DPCCH Solution for S-UMTS carrier aggregation as presented in this contribution in the Scalable UMTS FDD Bandwidth Technical Report [3].
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