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1. Introduction
A work-item for HSDPA demodulation requirements for 16QAM and QPSK with 15-codes was approved in RAN #37. This document discusses the scope of the new requirements and suggests some high level assumptions for the requirements.

Different UE categories are defined in TS 25.306, and specifies a set of minimum capabilities in terms of maximum received codes, minimum inter TTI interval, maximum coding rate and HARQ buffer size. An excerpt from 25.306 v.7.4.0 shows the definition of the first 16 UE categories. While categories using 15 codes have been specified for some time, it is only recently that demodulation tests utilizing the maximum 15 codes have been specified. These recently added test cases are only testing the 64QAM, or MIMO capable UE categories (13-16) and there are is still no way of testing the categories supporting 15 codes while not supporting MIMO or 64QAM (9,10). Furthermore, concerns have been raised that although there are FRC tests with 15 codes for 64-QAM capable UEs, the behavior for these UEs in the operating regions where lower order modulations would be utilized is not secured. 

Table 1: FDD HS-DSCH physical layer categories (excerpt from TS 25.306 v. 7.4.0)
	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
	Total number of soft channel bits


	Category 1
	5
	3
	7298
	19200

	Category 2 
	5
	3
	7298
	28800

	Category 3
	5
	2
	7298
	28800

	Category 4
	5
	2
	7298
	38400

	Category 5 
	5
	1
	7298
	57600

	Category 6
	5
	1
	7298
	67200

	Category 7
	10
	1
	14411
	115200

	Category 8
	10
	1
	14411
	134400

	Category 9
	15
	1
	20251
	172800

	Category 10
	15
	1
	27952
	172800

	Category 11
	5
	2
	3630
	14400

	Category 12
	5
	1
	3630
	28800

	Category 13
	15
	1
	34800
	259200

	Category 14
	15
	1
	42196
	259200

	Category 15
	15
	1
	23370
	345600

	Category 16
	15
	1
	27952
	345600


2. Considerations on requirement scenario

2.1. Power allocation vs. Code allocation
In general, there are some important considerations regarding the test setup to be made for a test utilizing 15 codes. In particular it is important to balance the power allocation for the UE under test with the code allocation. Using 15 codes for HS-DSCH means that over 90% of the code space is used for one channel. Preferably this should be matched with a power allocation close to 90% for this channel. However, usually FRC test cases are designed with boosted energy on the overhead channels so as to make them error free, which might make it difficult to reach a HS-DSCH power allocation as high as 90%. Exactly how much power can be allocated to the 15 code HS-DSCH without sacrificing performance on other channels is for further study. 
2.2. Coding rate and channel model
The receivers ability to maintain sufficient signal to noise ratio on a particular code is among other things dependent on the allocated power for the code. To illustrate this Table 2 provides a comparison between the current H-Set 6 tests for 16QAM (Enhanced receiver type 2/3), the current H-Set 8 test for 64-QAM and examples of new 15-code test-case for 16-QAM and QPSK. A good test case should find a reasonable trade-off between the Ec/Ior/code, coding rate, Ior/Ioc and channel model. As can be seen the Ec/Ior/code for a 15 code test-case with Ec/Ior of 63% would render a reasonable Ec/Ior/code when compared to existing test cases. Specifying such test cases using the previously used coding rates (0.6 for 16-QAM and 0.67 for QPSK), with similar channels and Ior/Ioc levels as used for existing H-Set 6 test cases would therefore seem feasible. 
Table 1 Test Case comparison

[image: image1.emf]Ec/Ior # codes Ec/Ior/code Coding rate

H-Set 6 16-QAM  50,12% 8,0 6,3% 0,60

H-Set 6 16-QAM  25,00% 8,0 3,1% 0,60

H-Set 8 64-QAM  63,10% 15,0 4,2% 0,60

H-Set X 16-QAM  63,10% 15,0 4,2% 0,60

H-Set 6 QPSK 50,12% 8,0 6,3% 0,67

H-Set 6 QPSK 25,00% 8,0 3,1% 0,67

H-Set X QPSK 63,10% 15,0 4,2% 0,67


2.3. Considerations on test complexity
In [1], it is stated that tests should be specified for advanced receiver type 2 and type 3. Furthermore there are several options for TX-diversity, channel model as well as for operating points. In the interest of keeping the number of tests down, while maintaining a sufficient test coverage we propose to limit the test set as follows:

· Limit the test to a single Ec/Ior test point. As stated earlier it is preferable to try to match the code allocation of 90%.

· Consider limiting the number of channels to one or two. As an example one could consider limiting the tests to one lightly dispersive slow fading case and a more heavily dispersive fast fading case. 
· Limit the test to a single Ior/Ioc point. 

· Since performance for reception of TX-diversity is important in MIMO systems, we propose to specify tests for single link, STTD and Closed loop Mode 1 TX-diversity.
If these recommendations are adopted the number of additional test-cases could be kept to low number of 2*2*3 = 12, while still giving a reasonably good specification coverage.

3. Release applicability

15 code UE categories (9,10) have been available since Rel. 5, but there are no tests securing the performance for these UEs. The reason why test cases were not added at the time when these UE categories were added can of course be discussed, but one likely reason is that the workload was high, and that tests for other categories were prioritized. From this point of view it would seem reasonable to add 15 code test cases for cat 9 and 10 from Rel. 5 and onwards. On the other hand, the aim for this work-item is clearly stated to develop requirements for the advanced receiver type 2 and type 3, for which no requirements exist in Rel. 5. Furthermore, there exists no requirements for Rel.6 with the type 3 receiver. A proposal is therefore to add requirements for the type 2 receiver from Rel. 6 and onwards, and add requirements for the type 2 and type 3 receivers from Rel. 7 and onwards.
4. Initial proposed timeplan

Issues for RAN4 #44bis, October 2007

· Initial discussion, high level assumptions

Issues for RAN4 #45, November 2007

· Ideal simulation assumptions and FRC test-cases. 

· Decision on channel models, and operating points to investigate in ideal simulations. 

Issues for RAN4 #46, February 2007

· Ideal results for single link

· Final decision on requirement scenarios for single link

Issues for RAN4 #47, May 2007

· Ideal results for transmit diversity modes (STTD and CL1)
· Simulation results with impairments for single link.
· CR for 25.101 with single link requirements
Issues for RAN4 #47, August 2007

· Simulation results with impairments for transmit diversity modes (STTD and CL1)

· CR for 25.101 with transmit diversity requirements
5. Summary

New requirements for 15 code 16QAM FRC demodulation will be added to the RAN4 specifications. Some considerations that should be taken into account when defining the test case have been discussed.
6. References
[1] RP-070745, “Work Item for HSDPA demodulation requirements for 16QAM and QPSK with 15-codes”, Vodafone Group, Ericsson, Huawei, Interdigital, Nokia, Nokia Siemens Networks, Orange, Qualcomm Europe, Telecom Italia













































_1252417463.xls
Sheet1

				Ec/Ior		# codes		Ec/Ior/code		Coding rate

		H-Set 6 16-QAM		50.12%		8.0		6.3%		0.60

		H-Set 6 16-QAM		25.00%		8.0		3.1%		0.60

		H-Set 8 64-QAM		63.10%		15.0		4.2%		0.60

		H-Set X 16-QAM		63.10%		15.0		4.2%		0.60

		H-Set 6 QPSK		50.12%		8.0		6.3%		0.67

		H-Set 6 QPSK		25.00%		8.0		3.1%		0.67

		H-Set X QPSK		63.10%		15.0		4.2%		0.67
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