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1. 
The physical layer parameters of some of the reference measurement channels defined in [1] are significantly different compared to those used in conformance testing and in real implementation. This contribution proposes to include some more realistic reference measurement channels for UE performance requirements. The focus of this paper is only on the dedicated data and signalling channels.

2. Discussion

The annex A in [1] specifies measurement channels, which in turn are used to derive the UE performance requirements and test cases in [1]. It would be beyond the scope of any test specification to specify requirements for all possible channel configurations. However, the measurement channels in [1] are assumed to mimic some typical radio access bearer (RAB) configurations for different services and data rates. The performance requirements are based on these reference channels. This means significant mismatch between the reference channels and those used in practice could result in bad overall system performance and eventually leading to capacity loss. 

2.1. Reference Channel Parameters for UE Performance

Table 1 summarizes the reference channels used to specify the UE performance requirements in [1]. The table provides only few important physical layer related parameters for different measurement channels. Here the scope is limited to the dedicated transport channels for data and RRC signalling. One noticeable observation is that irrespective of the data rate, all the data channels have just one transport block per TTI. Furthermore, the same channel configuration is used for steaming, video and interactive services. 

Table1: Some dedicated transport channels specified for UE performance requirements

	Transport channel
	Service/application
	Max transport blocks
	Transport block size (bits)
	TTI (ms)

	2.5 kbps
	RRC signalling
	1
	100
	40

	64 kbps
	Streaming/video/interactive
	1
	1280
	20

	144 kbps
	Streaming/video/interactive
	1
	2880
	20

	384 kbps
	Streaming/video/interactive
	1
	3840
	40


2.2. Reference Channel Parameters for UE Conformance Testing

The Mobile Terminal Conformance Testing Working Group 1 (T1) also defines some typical radio access bearers and RAB combinations in section 6.10 [2] for the UE conformance tests. More specifically these reference RABs in [2] are used for radio bearer test cases specified in section 14 [3]. In these test cases radio bearer establishment and data transfer for the different transport format combinations is verified purely from a functional perspective. However, the test cases are performed in an ideal radio conditions and no performance is verified.

Table 2 below gives an overview of some important physical layer parameters of few of these data and signalling channels. The table shows that the same data rate may have different physical layer configurations according to the service. Furthermore, the number of transport blocks in a TTI is larger for higher data rate channels.   

Table2: Some dedicated transport channels specified for UE conformance testing 

	Transport channel
	Service/application
	Maximum transport blocks
	Transport block size (bits)
	TTI (ms)

	3.4 kbps
	RRC signalling
	1
	136
	40

	64 kbps
	Conversational
	2(4)
	640
	20(40)

	64 kbps
	Streaming
	4
	640
	40

	64 kbps
	Interactive
	4
	640
	40

	128 kbps
	Streaming
	16
	320
	40

	128 kbps
	Interactive
	8
	320
	20

	144 kbps
	Interactive
	9
	320
	20

	384 kbps
	Streaming
	48
	320
	40

	384 kbps
	Interactive
	12
	320
	10


2.3. Comparison of Reference Channels: UE Conformance Testing and UE Performance testing

Some major shortcomings in the reference channels used in the UE performance requirements are:

· The same physical channel configuration is used for different services for the same channel.

· All transport channels have just one transport block per TTI. 

3. Proposal

Only few measurement channels are used in [1] to derive the performance requirements. On the other hand a very long list of transport channels are specified in [2] for the conformance testing. However, it is not possible to include all these channels in [1], since this will require hectic simulation work. In order to limit the scope of the measurement channels for the UE performance the following observations should be taken into account: 

· Some channels are most likely to be used, e.g. 64 kbps, 128 kbps.

· Some channels are considered important but not currently covered by the specification, e.g. 128 kbps

· Some data services are more important than other services, e.g. interactive is more important than streaming and real time. 

· The relationship between correlated block errors and turbo coding is well known. Channels with large number of transport blocks per TTI such as 128 kbps would employ turbo coding. This means the probability of having several transport blocks in error in a TTI will be very high. This could have dramatic impact on the performance of outer loop power control, which runs on every transport block.   
The following sections propose just one example measurement channel and some important performance requirements. However, the additional measurements channels that should actually be included for the UE performance are still left for further discussion in RAN4.

3.1. Example: New Reference Measurement Channel

As a concrete example, this section proposes a 128 kbps interactive measurement channel that can be considered to derive the UE performance requirements. As seen earlier from table 2, the proposed channel has 8 transport blocks per TTI. Furthermore, this data rate is currently missing from the specification [1]. The detailed proposal is summarized in table 3, where all the parameters are based on T1 specification [2]. Similarly, the associated RRC signalling is transmitted on 3.4 kbps signalling radio bearer for DCCH [2].

Table 3: DL Transport channel parameters for Interactive or background (128 kbps)

	Higher

layer
	RAB/Signalling RB
	RAB

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	AM

	
	Payload sizes, bit
	320

	
	Max data rate, bps
	128000

	
	AMD PDU header, bit
	16

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	336

	
	TFS
	TF0, bits
	0x336

	
	
	TF1, bits
	1x336

	
	
	TF2, bits
	2x336

	
	
	TF3, bits
	4 x336

	
	
	TF4, bits
	8 x336

	
	TTI, ms
	20

	
	Coding type
	TC

	
	CRC, bit
	16

	
	Max number of bits/TTI after channel coding
	8460

	
	RM attribute
	120-160


3.2. Requirements for the Proposed Reference Channel

Section 8 specifies the performance requirements of dedicated and common channels [1]. In order to simplify the task only few important performance requirements could be specified from the new reference channel(s).

3.2.1. Demodulation Requirements in Fading 

The demodulation requirements in different propagation conditions are given in sections 8.2-8.7. This section proposes the demodulation requirements in multi-path fading conditions as shown in tables 4 and 5. This will require adding new performance requirements in section 8.3.1 as shown in the shaded areas.

Table 4: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
	Test 5

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384
	128


Table 5: Test requirements for DCH in multi-path fading propagation conditions (Case 1)

	Test Number
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	BLER

	1
	-15.0 dB
	10-2

	2
	-13.9 dB
	10-1

	
	-10.0 dB
	10-2

	3
	-10.6 dB
	10-1

	
	-6.8 dB
	10-2

	4
	-6.3 dB
	10-1

	
	-2.2 dB
	10-2

	5
	xx
	10-1

	
	xx
	10-2


3.2.2. Power Control Requirements: wind up effects

In high data rate channels, the turbo coding is used, which results in highly correlated block errors. An outer loop power control updates the SIR target for the inner loop power control in response to the CRC results of each transport block. This means in case of multiple transport blocks per TTI, there is a risk that a simple outer loop could lead to very SIR target increase. Therefore, this section proposes to include the requirements related to the wind-up effects in the downlink power control. Presently, the requirements for the wind-up effects are only specified for the speech in section 8.8.3 [1]. The new test proposal will modify section 8.8.3 as illustrated in tables 6 and 7. 
Table 6: Test parameter for downlink power control, wind-up effects

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Stage 1
	 Stage 2
	Stage 3
	Stage 1
	 Stage 2
	Stage 3

	Time in each stage
	s
	>15
	5
	0.5
	xx
	xx
	xx
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	dB
	5
	xx
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	dBm/3.84 MHz
	-60
	xx

	Information Data Rate
	kbps
	12.2
	128

	Quality target on DTCH
	BLER
	0.01
	0.1

	Propagation condition
	
	Case 4
	Case 4

	Maximum_DL_Power
	dB
	7
	-6.2
	7
	xx
	xx
	xx

	Minimum_DL_Power
	dB
	-18
	xx

	DL Power Control step size, TPC
	dB
	1
	1

	Limited Power Increase
	-
	“Not used”
	“Not used”


Table 7: Requirements in downlink power control, wind-up effects

	Parameter
	Unit
	Test 1, stage 3
	Test 2, stage 3
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	xx


4. Conclusions

Some reference measurement channels defined in TS 25.101 for the UE performance requirements consider unrealistic physical layer parameters. Furthermore, these channels are not in agreement with those specified in 34.108 for the UE conformance testing. This paper proposes to include some realistic channels for the UE performance requirements, which include demodulation and wind-up effects in downlink power control.
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