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1 Introduction

The current HSDPA TM5 as defined in TS25.141 section 6.1.1.4A contradicts RAN3 specification TS25.433. This document summarizes the contradicting points in section 2. Furthermore it provides the required analysis for a modified version of TM5 being inline with RAN3 specification in section 3. 

Although this document proposes to change Rel-5 is should be noted that it is not the requirement itself (EVM in case of 16QAM transmission) that is subject for change, it is only intended to remove the inconsistency between RAN3 specification and current used RAN4 testmodel TM5. Thus this change has no impact on HSDPA capable NodeBs.

2 Summary of the current contradictions

2.1 RAN4 definition of TM5

RAN4 test models are generally used to verify the RF conformance under realistic conditions. TM5 is used to test EVM for base stations supporting HS-PDSCH transmission using 16QAM modulation. The current used tes model was introduced in [1]. 3 sets of different HS-PDSCH configurations (8,4 or 2 HS-PDSCH channels) are defined for TM5 as not all BS may support 8 HS-PDSCH channels and the conformance test shall be performed using the largest of these three options that can be supported by the equipment under test. Besides HS-PDSCH the test model contains also the corresponding HS-SCCHs, dedicated channels in the downlink and the common channels. The configuration of the HSDPA specific channels is given in Table 6.6c and  6.6.d. 

Table 6.6C: HS-SCCH Spreading Code, Timing offsets and level settings for Test Model 5
	Code (SF=128)
	Timing offset (x256Tchip)
	Level settings

(dB) 

	9
	0
	-15

	29
	0
	-21


Table 6.6D: HS-PDSCH Spreading Code, Timing offsets, level settings for Test Model 5
	Code (SF=16)
	Timing offset (x256Tchip)
	Level settings

(dB) (8 codes)
	Level settings (dB) (4 codes)
	Level settings (dB) (2 codes)

	4
	0
	-11
	-8
	-5

	5
	0
	-11
	-8
	

	6
	0
	-11
	
	

	7
	0
	-11
	
	

	12
	0
	-11
	-8
	-5

	13
	0
	-11
	-8
	

	14
	0
	-11
	
	

	15
	0
	-11
	
	


The HS-PDSCH channel allocation consist of one block of consecutive codes in the first half of the code tree (code 4-7 SF16) and one block of consecutive codes in the second half of the code tree (12-15), in dependency of the actual configuration 1up to 4 codes of each block are in use for the actual testing.

2.2 RAN3 definition on HS-PDSCH allocation

The required information to set-up HSDPA channels (e.g. HS-PDSCH,/HS-SCCH codes, power allocation) are provided to the NodeB by the “Physical Shared Channel reconfiguration Request” according to TS25.433 NBAP section 9.1.62 the codes that shall be used for HS-PDSCH are defined in 9.2.2.18F “HS-PDSCH code information” this message contains the number of HS-PDSCH codes and the Start code Number, thus according to RAN3 all HS-PDSCH codes have to be consecutive. Furthermore it needs to be noted here that it is also not possible to use the “Phsical Shared Channel Reconfiguration Request” twice to set up two blocks of consecutive HS-PDSCH codes, as the second message would overwrite the content of the first message. 

The corresponding tables of TS25.433 are listed for convenience below.

FDD Message

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Discriminator
	M
	
	9.2.1.45
	
	–
	

	Message Type
	M
	
	9.2.1.46
	
	YES
	reject

	Transaction ID 
	M
	
	9.2.1.62
	
	–
	

	C-ID
	M
	
	9.2.1.9
	
	YES
	reject

	Configuration Generation ID
	M
	
	9.2.1.16
	
	YES
	reject

	SFN
	O
	
	9.2.1.53A
	
	YES
	reject

	HS-PDSCH And HS-SCCH Total Power
	O
	
	Maximum Transmission Power

9.2.1.40
	Maximum transmission power to be allowed for HS-PDSCH and HS-SCCH codes
	YES
	reject

	HS-PDSCH And HS-SCCH Scrambling Code
	O
	
	DL Scrambling Code 

9.2.2.13
	Scrambling code on which HS-PDSCH and HS-SCCH is transmitted.

0= Primary scrambling code of the cell 1…15 = Secondary scrambling code
	YES
	reject

	HS-PDSCH FDD Code Information
	O
	
	9.2.2.18F
	
	YES
	reject

	HS-SCCH FDD Code Information
	O
	
	9.2.2.18G
	
	YES
	reject

	E-AGCH And E-RGCH/E-HICH FDD Scrambling Code
	O
	
	DL Scrambling Code 

9.2.2.13
	Scrambling code on which E-AGCH, E-RGCH and E-HICH are transmitted.

0= Primary scrambling code of the cell 1…15 = Secondary scrambling code
	YES
	reject

	E-AGCH Code FDD Information
	O
	
	9.2.2.13Ib
	
	YES
	reject

	E-RGCH/E-HICH Code FDD Information
	O
	
	9.2.2.13Ia
	
	YES
	reject


HS-PDSCH FDD Code Information

This parameter defines the codes which will be assigned for HS-PDSCHs.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number Of HS-PDSCH Codes
	M
	
	INTEGER (0..maxHS‑PDSCHCodeNrComp-1)
	

	Start Code Number
	C-NumCodes
	
	INTEGER (1..maxHS‑PDSCHCodeNrComp-1)
	


As a consequence one can conclude that the current test configuration as used in RAN4 to set-up the HS-PDSCH channels in two blocks where the each block consists of consecutive codes channels and in between DPCHs contradicts the definition according RAN3. RAN3 would only allow all HS-PDSCH codes to be consecutive. 

In the following section an analysis is presented to align the current TM5 to the allowed configuration according to RAN3.

3 Proposal for a new test model TM5

This section contains a new proposal for TM5. It is ensured that the definition of the new test model is inline with the RAN3 definition. Furthermore it is ensured that the newly proposed model has the same properties as the current existing model. 

Besides a re-allocation of the HS-PDSCH codes one needs also to re-allocate the DPCH codes also.

Table 6.6B: DPCH Spreading Code, Timing offsets and level settings for Test Model 5
	Code (SF=128)
	Timing offset (x256Tchip)
	Level settings

(dB) (30 codes)
	Level settings (dB) (14 codes)
	Level settings (dB) (6 codes)

	15
	86
	-20
	-17
	-17

	23
	134
	-20
	-19
	-15

	100
	52
	-21
	-19
	-15

	108
	45
	-22
	-20
	-18

	114
	143
	-24
	-18
	-16

	122
	112
	-21
	-20
	-17

	5
	59
	-23
	-25
	

	11
	23
	-25
	-23
	

	17
	1
	-23
	-20
	

	27
	88
	-26
	-22
	

	96
	30
	-24
	-21
	

	104
	18
	-22
	-22
	

	118
	30
	-24
	-19
	

	126
	61
	-28
	-20
	

	3
	128
	-27
	
	

	7
	143
	-26
	
	

	13
	83
	-27
	
	

	19
	25
	-25
	
	

	21
	103
	-21
	
	

	25
	97
	-21
	
	

	31
	56
	-23
	
	

	98
	104
	-26
	
	

	102
	51
	-25
	
	

	106
	26
	-24
	
	

	110
	137
	-27
	
	

	112
	65
	-26
	
	

	116
	37
	-23
	
	

	120
	125
	-25
	
	

	121
	149
	-22
	
	

	124
	123
	-24
	
	


Table 6.6C: HS-SCCH Spreading Code, Timing offsets and level settings for Test Model 5
	Code (SF=128)
	Timing offset (x256Tchip)
	Level settings

(dB) 

	9
	0
	-15

	29
	0
	-21


Table 6.6D: HS-PDSCH Spreading Code, Timing offsets, level settings for Test Model 5
	Code (SF=16)
	Timing offset (x256Tchip)
	Level settings

(dB) (8 codes)
	Level settings (dB)
 (4 codes)
	Level settings (dB)
 (2 codes)

	4
	0
	-11
	
	

	5
	0
	-11
	
	

	6
	0
	-11
	-8
	

	7
	0
	-11
	-8
	-5

	8
	0
	-11
	-8
	-5

	9
	0
	-11
	-8
	

	10
	0
	-11
	
	

	11
	0
	-11
	
	


In the following figures the simulation results of TM5 for the old and the modified TM5 are compared for all possible scenarios e.g. starting from2 HS-PDSCH codes up to 8HS-PDSCH codes.
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Figure1.  TM5 for 2 HS-PDSCHs and 6DPCHs
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Figure2.  TM5 for 4 HS-PDSCHs and 14 DPCHs
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Figure3. TM5 for 8 HS-PDSCHs and 30DPCHs

4 Conclusion
The current TM5 is not inline with the RAN3 specification as a consequence it is proposed to modify the existing TM5 as outlined above. Furthermore the required analysis for the new proposed TM5 compared to the existing TM5 was provided, the performed simulations do not show a significant difference in the CCDF.

It is proposed that RAN4 approves the above described modifications/corrections to TM5 and approves the corresponding CRs in R4-05XXX and R4-050XXX from Rel-5 onwards.
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