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1. Introduction

TSG RAN WG2 has introduced two new HS-DSCH capability categories 11 and 12 to 25.306 [1], which support only QPSK. In CR R4-021620[2] two new fixed reference channel definitions complying with these categories are proposed to be included in 25.101 v5.4.0 with accompanying test cases. In this document the proposed fixed reference channel are discussed and ideal simulation results for the H-Set 4 outlined in the [2] presented. 

2. New fixed reference channel definitions

The proposed fixed reference channels sets from R4-021620 are presented in Table 1. The H-Set 4 is intended for HS-DSCH capability category 11 and H-Set 5 for category 12. The Category 11 is defined to support reception of 5 HS-DSCH codes, minimum inter-TTI distance of 2 TTI’s and 14400 soft channel bits (SML’s). Similarly Category 12 is defined to support 5 codes, inter-TTI distance of 1 and 28800 soft channel bits. The corresponding H-Sets are defined so that they comply with the existing fixed reference channel definition methodology in [3]. Thus the number of HARQ processes was selected so that there would be enough soft channel bits per process to enable functionality of the Incremental Redundancy (IR). The testing of the IR was one of the points, which was seen necessary to be achieved in the definition of earlier FRC H-Sets’s. Additionally the number of HS-DSCH codes was set to be 5 so that the UE functionality would be tested with the maximum supported number as done in earlier fixed reference channel definitions.   

Table 1. FRC H-Set 4 and 5.

	FRC H-Set
	
	H-Set 4

(Category 11)
	H-Set 5

(Category 12)

	Parameter
	Unit
	Value
	Value

	Nominal Avg. Inf. Bit Rate
	Kbps
	534
	801

	Inter-TTI Distance
	TTI’s
	2
	1

	Number of HARQ Processes
	Processes
	2
	3

	Information Bit Payload (
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N

)
	Bits
	3202
	3202

	Number Code Blocks
	Blocks
	1
	1

	Binary Channel Bits Per TTI
	Bits
	4800
	4800

	Total Available SML’s in UE
	SML’s
	14400
	28800

	Number of SML’s per HARQ Proc.
	SML’s
	7200
	9600

	Coding Rate
	
	0.67
	0.67

	Number of Physical Channel Codes
	Codes
	5
	5

	Modulation
	
	QPSK
	QPSK


As the number of HARQ processes in these proposed H-Set’s is less than the maximum allowed by the supported minimum inter-TTI distance, some companies expressed their concerns based on the draft CR at the RAN4 email reflector that this might lead to situation where the UE processing capability would not be tested due to the ambiguity in the FRC set definition. Hence, in order to avoid this the following note was introduced to [2]:

“The HS-PDSCH transmission is such that the minimum inter-TTI is tested.” 

This way the UE computational capability to be able to receive at the minimum inter-TTI is tested. I.e. the UE has to be able to transmit NACK/ACK on the UL HS-DPCCH according to the timings specified in [4].      
3. Simulation results

In this section we present ideal simulation results for the H-Set 4 shown in Table 1. The used simulation assumptions are according to [3] and the simulation cases according to the agreed FRC test cases. The results presented here do not include any degradation due the implementation imperfections nor any modelling of HS-SCCH error was included. No new simulation results are presented for FRC H-Set 5 as it is defined so that the existing requirements for FRC H-Set 1 should be comparable. Thus similarly as for H-Set 2, the requirements for H-Set 5 could be defined straightforwardly scaling the existing H-Set requirements by 1.5. Simulations for fixed reference channel H-Set 4 are presented in Table 2 and 3 for Îor/Ioc 10 dB an 0 dB, respectively. The results are quite similar to results presented in [5]. Some difference is seen in conditions where re-transmissions are more frequent, thus the effect of the lowered redundancy due to smaller soft channel buffer per process.

Table 2. Fixed Reference Channel H-set 4 with Îor/Ioc = 10dB
	FRC H-set 4, QPSK, Îor/Ioc =10dB

	HS-PDSCH Ec/Ior
[dB]
	Throughput

 [kbps]

	
	PedA3
	PedB3
	VehA30
	VehA120

	-3
	460
	408
	420
	404

	-6
	404
	245
	257
	249


Table 3. Fixed Reference Channel H-Set 4 with  = 0dB
	FRC H-set 4, QPSK, Îor/Ioc =0dB

	HS-PDSCH Ec/Ior
[dB]
	Throughput

 [kbps]

	
	PedA3
	PedB3
	VehA30
	VehA120

	-3
	235
	207
	217
	215

	-6
	130
	92
	108
	113


3. Conclusion

In this document the new proposed H-Sets 4 and 5 for new HS-DSCH (QPSK-only) categories 11 and 12 are presented.  Additionally new simulation results are presented to H-Set 4. No simulation results are presented to H-Set 5 as according to our understanding the existing results for H-Set 1 would be reusable by scaling them by 1.5 similarly as for H-Set 2. If the fixed reference channel definitions and test cases proposed in R4-021620  are seen acceptable by RAN4 further simulation results for  H-Set 4 including implementation margins would be presented in RAN4 meeting #26.
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