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1 Introduction

In RAN#50 a new work item “Eight Carrier HSDPA” was approved [1]. 
In previous meeting it has been agreed to introduce, under this work item a single high throughput combinations where 8 contiguous carriers are scheduled in band I. Moreover it was agreed to base the requirements on the use of a dual receiver.  In this document we address the impact of 8C-HSDPA into demodulation requirements.

2 Discussion

In general the aggregation of a high number of carriers may be problematic for the UE for the increase in PAPR. A UE based on single receiver may be affected by the increase in the PAPR. The increased PAPR may lead to challenges in the AGC loop and ADC dynamic range.

However, by considering the agreement reached in past RAN 4 meeting [2] to define the requirements by considering the use of dual 4C-HSDPA capable receivers, we can conclude that the UE supporting the configuration under analysis (8 adjacent carriers in band I) achieves the same performance per carrier than a 4C-HSDPA capable UE. Hence it is proposed to scale the performance requirements by a factor of 2  w.r.t 4C-HSDPA requirements (based on H-setC).
Proposal 1: Define 8C-HSDPA performance requirements by scaling 4C-HSDPA requirements by a factor of 2.
Previously, when introducing 4C-HSDPA performance requirements, RAN 4 has introduced new H-Set (B for 3 carriers and C for 4 carriers). For the different H-set the throughput requirements were scaled according to the number of supported carriers. Here for 8C-HSDPA there is the need to introduce a new H-setE. Hence the proposal is as follow:

Proposal 2: Introduce H-setE for 8C-HSDPA with 8 contiguous carriers in band I. 

Proposal 3: Introduce the following phrase in Annex A in each H-Set table (where applicable):
H-Set xE for 8C-HSDPA is formed by applying H-Set x to each of the carriers available in 8C-HSDPA mode.
Note that the following categories has been introduced in the specifications (according to RAN 2 decisions):

	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
NOTE 1
	Total number of soft channel bits

	Total Numb-er of serving/secondary serving HS-DSCH cells
	Total Number of serving/secondary serving HS-DSCH cells in which MIMO can be configured
	Supported modula-tions without MIMO operation
or aggregated cell operation
	Supported modula-tions with MIMO operation and without aggregated cell operation
	Supported modula-tions without MIMO operation with aggregated cell operation
	Supported modula-tions with MIMO operation and aggregated cell operation

	Category 33
	15
	1
	42192
	1555200
	6
	0
	-
	-
	QPSK, 16QAM, 64QAM
	-

	Category 34
	15
	1
	42192
	3110400
	6
	6
	-
	-
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	Category 35
	15
	1
	42192
	2073600
	8
	0
	-
	-
	QPSK, 16QAM, 64QAM
	-

	Category 36
	15
	1
	42192
	4147200
	8
	8
	-
	-
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM


For the time being RAN 4 has decided to introduce a single configuration where 8 carriers are adjacently allocated in band I for the definition of the core requirements. This would serve as a proof of concept. So we propose to define performance requirements under this work item only for categories 35 and 36.
Proposal 4: Define performance requirements only for category 35 and 36. Performance requirements for categories 33 and 34 will be introduced when scenarios with 6 aggregated carriers will be introduced.

Table 9.xx1: FRC for enhanced performance requirements type 2 for different 8C-HSDPA categories

	
HS-DSCH category
	Corresponding requirement

	
	Single Link (Note 1)
	Open Loop Diversity (Note 2)
	Closed Loop Diversity 

	Category 35
	H-Set-10E, H-Set 8E, H-Set 6E, H-Set 3E
	H-Set 3E
	N/A

	Note 1:
Single link enhanced performance requirements type 2 for categories 35 with 
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= 4 dB and 8 dB are set according to H-Set 10E.
Single link enhanced performance requirements type 2 for categories 35 with 
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= 15 and 18 dB are set according to H-Set 8E. 

Single link enhanced performance requirements type 2 for categories 35 with 
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=10dB are set according to H-Set 6E. 

Single link requirements for categories 35 in other conditions are according to H-Set 3E minimum performance requirements.

Note 2:
Open loop transmit diversity requirements are set according to H-Set 3E minimum performance requirements.


Note 3:
For UE supporting the enhanced performance requirements type 2 for HS-DSCH the minimum requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51 and for open loop transmit diversity in Table 9.53. 
Note 4: 
For UE supporting the MIMO only with single-stream restriction the additional minimum requirements for HS-DSCH are given in Table 9.22G2, 9.22G2A, 9.22H2 and 9.22H2A and for HS-SCCH type 3 in Table 9.57A2, 9.57A4 and 9.57A6.


Table 9.xx2: FRC for enhanced performance requirements type 3 for different 8C-HSDPA categories

	HS-DSCH category
	Corresponding requirement

	
	Single Link

(Note 1)
	Open Loop Diversity

 (Note 2)
	Closed Loop Diversity

	MIMO 




	Category 35
	H-Set 10E, H-Set 8E, H-Set 6E, H-Set 3E
	H-Set 3E
	N/A
	N/A

	Category 36
	H-Set 10E, H-Set 8E, H-Set 6E, H-Set 3E
	H-Set 3E
	N/A
	H-Set 11E, H-Set 9E

	Note 1:
Single link enhanced performance requirements type 3 for categories 35, 36 with 
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= 4 dB and 8 dB are set according to H-Set 10E.

Single link enhanced performance requirements type 3 for categories 35, 36 with 
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= 15 dB and 18 dB are set according to H-Set 8E. 

Single link enhanced performance requirements type 3 for categories 35, 36 with 
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=10dB and 
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=5dB are set according to H-Set 6E.

Single link minimum requirements for categories 35, 36 in other conditions are according to H-Set 3E type 1 enhanced performance requirements.

Note 2:
Open loop transmit diversity requirements are set according to H-Set 3E type 1 enhanced performance requirements. 

Note 3:     MIMO requirements for category 36, with 
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 = 6 and 10 dB are set according to H-Set 9Y. MIMO requirements for category 36, with 
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 = 18 dB are set according to H-Set 11Y.

Note 4:
For UE supporting the enhanced performance requirements type 3 for HS-DSCH the requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51A and for open loop transmit diversity in Table 9.54. 

Note 5:
For UE supporting MIMO for HS-DSCH the requirements for HS-SCCH Type 3 detection are determined in Tables 9.56, Table 9.57, 9.57a, 9.57b, 9.57c and 9.57d,

Note 6: 
For UE supporting the MIMO only with single-stream restriction the additional minimum requirements for HS-DSCH are given in Table 9.22G3, 9.22G4, 9.22H3 and 9.22H4 and for HS-SCCH type 3 in Table 9.57A3, 9.57A5 and 9.57A7.


Table 9.xx3: FRC for enhanced performance requirements type 3i for different 4C-HSDPA categories

	HS-DSCH category
	Corresponding requirement

	
	Single Link

(Note 1)
	Open Loop Diversity

 (Note 2)
	Closed Loop Diversity

	MIMO 



	Category 35
	H-Set 10E, H-Set 8E, H-Set 6E, H-Set 3E
	H-Set 3E
	N/A
	N/A

	Category 36
	H-Set 10E, H-Set 8E, H-Set 6E, H-Set 3E
	H-Set 3E
	N/A
	H-Set 11E, H-Set 9E

	Note 1:
Single link enhanced performance requirements type 3i for Categories 35, 36 with 
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= 0dB are set according to H-Set 6E. Requirements in other conditions are according to type 3 enhanced performance requirements.

Note 2:
Open loop transmit diversity requirements are set according to H-Set 3 type1 enhanced performance requirements.

Note 3:
For UE supporting the enhanced performance requirements type 3i for HS-DSCH the requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51A and for open loop transmit diversity in Table 9.54 

Note 4: 
For UE supporting the MIMO only with single-stream restriction the additional minimum requirements for HS-DSCH are given in Table 9.22G3, 9.22G4, 9.22H3 and 9.22H4 and for HS-SCCH type 3 in Table 9.57A3, 9.57A5 and 9.57A7.

Note 5:
For UE supporting MIMO for HS-DSCH the requirements for HS-SCCH Type 3 detection are determined in Tables 9.56, Table 9.57, 9.57a, 9.57b, 9.57c and 9.57d,




Proposal 5: Introduce the above mentioned categories in the specifications

3 Conclusions

In this document we have discussed the introduction of the performance requirements for 8C-HSDPA. The following has been proposed:
Proposal 1: Define 8C-HSDPA performance requirements by scaling 4C-HSDPA requirements by a factor of 2.
Proposal 2: Introduce H-setE for 8C-HSDPA with 8 contiguous carriers in band I. 

Proposal 3: Introduce the following phrase in Annex A in each H-Set table (where applicable):
H-Set xE for 8C-HSDPA is formed by applying H-Set x to each of the carriers available in 8C-HSDPA mode.
Proposal 4: Define performance requirements only for category 35 and 36. Performance requirements for categories 33 and 34 will be introduced when scenarios with 6 aggregated carriers will be introduced.

Proposal 5: Introduce the categories mentioned in the table in section 2 in the specifications
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