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1
Introduction

DCH Enhancement solutions are studied in TR 25.702 “Study on Dedicated Channel (DCH) enhancements for UMTS”. This contribution points out some issues of DCH enhancement, which should be solved in the future.

2
Remaining Issues of DCH Enhancement
From contributions in RAN#74bis, there are some remaining issues of DCH Enhancement that have to be resolved, which are:

  a. BLER non-convergence due to worse TFCI performance

  b. Abnormal TPC during ET Gap

  c. BLER guarantee in modified OLPC algorithm.

These three topics will be detailed in the following sections.

2.1
BLER non-convergence due to worse TFCI performance

From R1-134804, “DCH Enhancement Performance Evaluation”, it is found that BLER does not satisfy the 0.01 requirement in UL two links SHO case in Mechanism C. The BLER performances are also listed in Table 1. 

Mechanism C : “Uplink Frame Early Termination Option 1 (Section 4.1.1.1 of TR 25.702)” + “A new control channel for TFCI transmission (Section 4.1.3.1 of TR 25.702)” + “TFCI fields in UL DPCCH replaced by Pilot fields”
By further investigation, it is found the BLER in-convergence comes from worse TFCI performance. TFCI transmission by another new channel with two slots helps early termination feature. However, due to worse time diversity or any other reasons, its performance is worse. The TFCI performance is also listed in Table 2. 

There is no CRC for packet “Null”. When TFCI decoding error happens and Node B thinks “Null” is received, Node B will send ACK to UE in communication systems with ET capability. In consequence, UE stops remaining data transmission. In SHO cases, even if the other Node B decodes TFCI correctly, it has little chance to have a successful decoding since there is no more data transmission from the UE. In the end, RNC will receive a confirmed “Mute” from one Node B and a CRC fail from the other Node B, and the final decision will be “Mute”. If TFCI decoding error rate is large, BLER does not converge. Figure 1 presents the example with transmission of packet type “Full”.

Table 1 – BLER performance for “two links SHO” case

	Channel model
	Legacy
	Mechanism C

	PA3
	1.12 (%)
	1.31

	PB3
	1.05
	0.52

	VA30
	1.05
	0.94

	VA120
	1.07
	0.37


Table 2 – TFCI detection error rate for “single link / two links SHO” case

	Channel model
	Legacy
	Mechanism C

	PA3
	0 / 0.0017
	0.0007 / 0.0171

	PB3
	0 / 0
	0.0007 / 0.0052

	VA30
	0 / 0
	0.0057 / 0.0104

	VA120
	0 / 0
	0.0037 / 0.0062
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Figure 1 – An example with transmission of packet type “Full”
There are many ways to improve TFCI performance further. For example, to increase power for TFCI transmission or to use more slots for TFCI transmission for better time diversity. TFCI performance has to be investigated further to guarantee the BLER convergence.

Proposal 1 : TFCI performance has to be improved in order to guarantee the BLER convergence and consider the uplink transmission with FET.

2.2
ET Gap with Non-ideal FET-AI Feedback

In R1-134849, “ET Gap Consideration under Non-zero FET-AI Feedback Error Rate”, side effect due to non-ideal FET-AI is discussed.

With ideal FET-AI feedback, there is no side effect to degrade system performance. However, abnormal power control might happen if FET-AI feedback is not ideal. As shown in Figure 2, ACK miss detectin happens in UE side just before Slot#19. UE transmits UL data and decodes TPC/FET-AI continually. However, NodeB does not transmit TPC/FET-AI any more. Until UE decodes a lucky ACK just before Slot#25, UE enters ET Gap. During Slot#19~Slot#24, power control is randomly up or down, and the abnormal power control behavior might degrade system performance. In this case, the miss detection introduces not only extra power waste but also abnormal power control.
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Figure 2 – ET example with abnormal TPC due to FET-AI miss detection

Figure 3 is another example. NACK false alarm happens in UE side just before Slot#15. UE enters UE ET Gap and stops UL transmission. Since there is no extra UL data transmission, NodeB fails to decode UL data in this TTI. NodeB keeps transmitting TPC/FET-AI in DL. During this period, NodeB still performs DL power control but there is no TPC transmitted in UL. The abnormal power control behavior might degrade system performance. In this case, the false alarm introduces not only extra BLER but also abnormal power control.
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Figure 3 – ET example with abnormal TPC due to FET-AI miss detection

Abnormal power control behavior due to asynchronous entering ET Gap between NodeB and UE might degrade the system performance. The effect of abnormal power control should be considered into simulation for practical performance evaluation. Alternatively, solutions to prevent abnormal power control should be investigated. 

Proposal 2 : The effect of abnormal power control should be considered into simulation for practical performance evaluation. Alternatively, solutions to prevent abnormal power control should be investigated.

2.3
BLER guarantee in modified OLPC algorithm

From R1-134804, “DCH Enhancement Performance Evaluation”, it is found that BLER does not satisfy the 0.01 requirement in UL single case in Mechanism C. The BLER performances are also listed in Table 1. By adjusting BLER at 10ms = 0.15 for Mechanism D, TTI BLER can still be smaller than the requirement, i.e. 0.01 both in single link and two links SHO case. However, Mechanism C does not satisfy the TTI BLER requirement. The OLPC optimization is a good idea for UL capacity improvement and UE battery life saving. However, how to determine the target BLER so that TTI BLER is smaller than performance requirement has to be studied further.

Table 3 – BLER performance for “single link” case
	Channel model
	Legacy
	Mechanism C
	Mechanism D

	PA3
	1.1 (%)
	0.12 
	0.17 

	PB3
	1.03
	0.21 
	0.08 

	VA30
	1.05
	1.21 
	0.82 

	VA120
	1.05
	0.66 
	0.51 


Proposal 3 : It has to be studied further that how to determine the target BLER in modified OLPC so that TTI BLER is smaller than performance requirement.

3
Conclusions
Three remaining issues are addressed in the contribution. To complete the whole DCH enhancement design. These issues have to be solved.

Proposal 1 : TFCI performance has to be improved in order to guarantee the BLER convergence and consider the uplink transmission with FET.

Proposal 2 : The effect of abnormal power control should be considered into simulation for practical performance evaluation. Alternatively, solutions to prevent abnormal power control should be investigated.

Proposal 3 : It has to be studied further that how to determine the target BLER in modified OLPC so that TTI BLER is smaller than performance requirement.
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