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1. Introduction

During weeks before this meeting discussions on HSDPA testing have been going on quite actively at RAN4 email reflector. While many thoughts have been changed in email discussions we present now some additional thoughts on HSDPA testing for discussion. 

2. Channel models

Three different models have been proposed at RAN4 reflector to be used in HSDPA testing. These are as follows

· Deployment model captured in TR25.943
· Case-'n' type models from TS 25.101 or some slight modifications to them
· ITU models, such as Pedestrian A/B and Vehicular A/B
In our opinion models from TR 25.943 can not be used in simulations, since they are far too time consuming models to be simulated. Hence the HSDPA performance requirements can not be based on those models when keeping in mind the tight time-schedule of HSDPA in 3GPP. 

It should be noted Case-‘n’ type models are very similar to Pedestrian A and Vehicular A channels (Case 1 ~ Pedestrian A, Case 3 ~ Vehicular A). While we recognize that ITU models are typically used for capacity and coverage analysis we do not see any reason why ITU models should be used in HSDPA performance testing. On the other hand, we think that the Case-‘n’ type models from TS 25.101, which are partly based on ITU models, but are modified to be suitable for performance tests, can be used in HSDPA performance requirements.

Regarding the Doppler frequency we agree with comments raised at RAN4 email reflector that emphasis should be given to lower UE speeds (~3-30 km/h). Regarding the UE speed of 120 km/h, if it is seen necessary to test that performance does not degrade catastrophically, we carefully have to make sure that other test assumptions are realistic e.g., 16QAM does not seem to be sensible with UE speed of 120 km/h. One reason for this is that expected G factors for 16QAM are expected to be rather high (close proximity of Node B).

Some considerations regarding feasible G factors for performance requirements could be derived if simulations would be performed with few different G factors (e.g. -1…10 dB). This would also give some information about feasible service area of different modulations and bit rates, and facilitate to set performance requirements. 

For UL we need to consider that UE TX power is adequate to maintain necessary feedback signaling.

3. Throughput tests

There seem to be consensus at RAN4 email reflector that throughput tests are right way to validate the HSDPA performance of the UE. Two sets of tests have been proposed. 

· Throughput tests with H-ARQ and IR enabled, but with fixed TFRC

· Throughput tests with H-ARQ and IR enabled with uplink signaling loop to enable varying TFRC.

It is believed that both types of test are needed, since the complexity level of the testers may delay some of the test cases. The idea of first test case is to verify that receiver implementation and HARQ implementation is good enough i.e. “long” term average throughput is above minimum level. It might also be sensible to have some tests in static channel, since good H-ARQ performance would be easy to validate in those conditions. On the other hand, static channels are not very sensible to test different receiver structures, especially receiver performance for 16QAM reception. Hence fading channels should be primarily used for these tests. 

Second test is intended to verify that UE can receive according the bit rates it is reporting in UL signaling. The requirement for UE in this case is dependent on assumptions of Node B scheduler, e.g. in this case the either test system gives the TFRC what UE is reporting without delay or with agreed delay, which is taken into account when simulation parameters are set.

Key issues in these tests are that measurement channels and H-ARQ parameters need to be chosen properly so that tests cases cover most typical parameter settings. 

The current working assumption of the HARQ parameters and the HARQ functionality in [1] is given in figure 1. The scheme is defined to consist of 2 rate matching steps. The first rate matching stage is identical to release 99 rate matching functionality except that the number of output bits does not match to the number of physical channel bits available in the HS-DSCH TTI. Instead the number of output bits matches to the available UE soft buffering capability. The second rate matching stage matches the number of bits after first rate matching to the number of physical channel bits available in the HS-DSCH TTI.
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Figure 1. Physical layer Hybrid ARQ functionality [1].

RV, redundancy versions , for HARQ are defined with parameters s and r, which control the second rate matching. S can take value of 0 or 1 to distinguish self decodable (1) and non self decodable (0) transmissions and r (r=0,1,…, rmax) which changes the initial error variable eini in the rate matching algorithm. It is proposed to use parameter values s and r in the test cases in the following way, to keep the test simple enough. 

· 1st transmission: s=1, r=0

· 2nd transmission: s=1, r=1

· 3rd transmission: s=1, r=0

· 4th transmission: s=1, r=1

· etc, meaning that these two redundancy versions are alternated.

In [1] the current working assumption of TFRC signaling is that there will be one reference TFRC list which each UE will use for measurement feedback. Each TFRC contains modulation, transport block set size (note this should be renamed to transport block size according to the current WG2 terminology), and number of code channels. The current example of the TFRC reference list is shown below in table 1, containing 6 different TFRCs which each UE will use. These TFRCs are all defined for 5 code channels since the working assumption in the UE capability discussion is that each UE will support 5 code channels and 9600 Transport channel bits per TTI. 

Table 1. An example of a TFRC reference list [1]

	TFRCs
	Modulation
	Transport block set size
	# of code channels

	TFRC1
	QPSK
	1200
	5

	TFRC2
	QPSK
	2400
	5

	TFRC3
	QPSK
	3600
	5

	TFRC4
	16QAM
	4800
	5

	TFRC5
	16QAM
	6000
	5

	TFRC6
	16QAM
	7200
	5


The working assumption of the measurement report list in [1] can take up to [32] values. It contains one TFRC at a time from the reference list and a power offset value. The current example of the measurement report list is shown in table 2.

Table 2 An example of a measurement report list [1]

	TFRC 
	Power offset
	Measurement report value 

	TFRC1
	12 dB
	0

	
	11 dB
	1

	
	10 dB
	2

	
	9 dB
	3

	
	8 dB
	4

	
	7 dB
	5

	
	6 dB
	6

	
	5 dB
	7

	
	4 dB
	8

	
	3 dB
	9

	
	2 dB
	10

	
	1 dB
	11

	
	0 dB
	12

	TFRC2
	2 dB
	13

	
	1 dB
	14

	
	0 dB
	15

	TFRC3
	2 dB
	16

	
	1 dB
	17

	
	0 dB
	18

	TFRC4
	2 dB
	19

	
	1 dB
	20

	
	0 dB
	21

	TFRC5
	2 dB
	22

	
	1 dB
	23

	
	0 dB 
	24

	TFRC6
	2 dB
	25

	
	1 dB
	26

	
	0 dB
	27

	NA
	NA
	28

	NA
	NA
	29

	NA
	NA
	30

	NA
	NA
	31


There was a proposal from Nokia in WG1 #23 in Espoo, [2] containing following proposals to update the table 2.  

· Update it so that there would be 3dB difference among TFRC1, TFRC2 and TFRC3 and 2 dB difference among the remaining TFRCs. This proposal is based on simulation results shown in [2].

· Include there some negative power offsets (-2dB and –4 dB) instead of NA values at the end of the table. These could be used close to the NodeB.

During the discussion in WG1, it was concluded that WG1 can finalize the table only after WG4 has reviewed the scheme and given feedback of it back to the WG1. It was also commented that there might be a need to reserve the signaling value 0 to inform that even TFRC1 with power offset 12 dB can not be received with current channel condition. On this it was also felt that WG4 should give feedback whether we need to have negative power offsets or the value informing even lowest TFRC1 with power offset 12 dB cannot be received. It was anyway common agreement in WG1 that the number of bits in signaling should not be increased beyond 5.

The proposed table in [2] is shown below:

Table 3 Proposed update of measurement report list [2]

	TFRC 
	Power offset
	Measurement report value 

	TFRC1
	12 dB
	0

	
	11 dB
	1

	
	10 dB
	2

	
	9 dB
	3

	
	8 dB
	4

	
	7 dB
	5

	
	6 dB
	6

	
	5 dB
	7

	
	4 dB
	8

	
	3 dB
	9

	
	2 dB
	10

	
	1 dB
	11

	
	0 dB
	12

	TFRC2
	3 dB
	13

	
	2 dB
	14

	
	1 dB
	15

	
	0 dB
	16

	TFRC3
	3 dB
	17

	
	2 dB
	18

	
	1 dB
	19

	
	0 dB
	20

	TFRC4
	2 dB
	21

	
	1 dB
	22

	
	0 dB
	23

	TFRC5
	2 dB
	24

	
	1 dB
	25

	
	0 dB 
	26

	TFRC6
	2 dB
	27

	
	1 dB
	28

	
	0 dB
	29

	
	-2 dB
	30

	
	-4 dB
	31


Table 4 shows some parameters/issues that need to be considered in a test procedure for varying TFRC tests. Table 4 has also our comments on these issues.

Table 4: Issues to be considered in throughput tests with varying TFRC.

	Parameter/Issue
	Comments

	Phs (Default power offset between HS-DSCH code channel and P-CPICH (or S-CPICH in case of beam forming with S-CPICH)
	No need to have several values in tests. Either 0 dB or -3 dB value could be defined for the test case. This means that either same power level as P-CPICH or 3 dB lower.

	BLERthreshold  (BLER value that UE uses for selecting the TFRC) 
	Two values (Low/High) could be used in performance tests. We propose 30% and 0.1-1% to cover also applications requiring low delay (e.g. streaming applications). 30% seems reasonable for overall service.

	Measurement feedback cycle k (Possible values [1,5,10,20,40,80] corresponding [2,10,20,40,80,160] ms.
	In order to get maximum gain from adaptive modulation and coding, lowest value should be chosen for performance tests (2 ms). 

(Currently RAN WG1 does not specify how the measurement period depend on measurement feedback cycle! On the other hand this is an issue for RAN4 to study and specify if necessary)

	Measurement feedback offset l
	This parameter ensures that the transmission of measurement feedback by different UE is averaged of the cycle k thus minimising the average uplink interference.  Should have no impact to throughput. Thus one value is enough for this parameter in RAN4 tests. Proposal is l=0, meaning no offset.

	Reference AMC function at Node B capable of accepting as inputs the TFRC reports
	This function could be set so that it obeys the TFRC reports received in uplink. This would be simple assuming that TFRCs of measurement channels used in a given test are also included in a TFRC reference list defined by RAN WG1. See also next row.

	How to treat uplink TPC bits at Node B scheduler?
	In WG1 there has been opinions that Node B could utilise TPC in uplink to adapt the modulation and coding of HS-DSCH. 

When measurement feedback cycle is 2 ms in tests there is no need for Node B to take TPC into account since Node B is not allowed to change TFRC more often than every 2 ms. 

It seems that TPC bits could be utilised if measurement feedback cycle were >2 ms. If measurement period does not depend at all on measurement feedback cycle there is no need to have tests with feedback cycle > 2 ms thus there is no need to worry how TPC commands are utilised at Node B.

Anyway this is a behaviour of Node B, and as such do not influence terminal receiver implementation. It is proposed that TPC commands impact is not considered in these test.

	Measurement channels
	Measurement channels used in tests should follow the UE capability classes defined by RAN WG1 i.e. (1.2 Mbps, 3.6 Mbps, 7 Mbps and 10 Mbps. In order to guarantee simple AMC function reference TFRC list could be used in 1.2 and 3.6 Mbps classes. For 7 and 10 Mbps classes we need some more time to consider possible TFRC used for test. It is believed that these can be solved later on.

	What happens if UE reports too low TFRC on average ?
	UE will not pass the tests since it will not fulfil the throughput requirements. This could and should be illustrated by simulations.

	What happens if UE reports too high TFRC on average ?
	Either passes the tests (good throughput due to good implementation) or fails the tests since it is not capable to receive what it is asking for (too low throughput due to too many retransmissions). This could and should be illustrated by simulations.

	Geometry value (G) in tests
	G should be chosen so that it makes sense for UE to ask many different TFRC in downlink depending on channel conditions. For example, if 16QAM modulation is mapped to one TFCR, channel conditions should be such that it also make sense for UE to use that TFRC at least sometimes.


Based on these initial thoughts on throughput tests with or without TFRC signaling we do not see any test problem that could not be solved by RAN4. Thus we think that RAN4 can continue developing throughput tests for HSDPA receivers and RAN WG1 may as well continue finalizing the TFRC reporting details. 

4. Impact of rel-99 services on HSDPA performance

It is expected, that operators are likely to have network scenarios, in which HSDPA terminals and terminals using Rel-99, Rel-4 and rel-5 services are within a same cell. 

Thus one requirement for HSDPA BS and terminals could be that they are also working properly in scenarios where some of the users are having rel-99 based services. Tests which validate that adequate HSDPA performance can be maintained while some of the users in a cell are not using HSDPA may be needed, especially if HSDPA performance is not based on RAKE receiver, but some sort of advanced receiver. 

Comments are welcomed, if this requirement is considered to be important. In practice this would mean that e.g., 40 % of the Node B power could be allocated to OCNS signal in a HSDPA performance tests. 

5. conclusions

In this contribution we have presented some additional comments and suggestions on HSDPA testing, especially for the case when adaptive modulation and coding is included into throughput tests. Currently we do not see any test problem that could not be solved by RAN4 and hence the RAN WG1 may continue finalizing the missing details in TFRC reporting.
Based on this and other possible contributions on this topic it is suggested that WG4 continues deriving simulation assumptions to produce simulations against this topic.
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