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1. Introduction
Based on the consideration of interference offset level and the analysis of power control impact for asymmetric pattern and pattern combination scheme in [1] and [2], we propose following text proposal into TR25.888 V1.1.0. 

2. Text Proposal to TR25.888 v1.1.0


6.1.2.3 Impact on power control

6.1.2.3.1 Association between TPC commands and controlled timeslots in asymmetric pattern and pattern combination scheme 
1) Asymmetric pattern
In section 6.2.2.2 in TS25.221, the association between TPC commands and controlled timeslots is given in conventional scheme in which symmetric pattern is used. While in asymmetric pattern, different timeslot allocations are used in consecutive 2 sub-frames, if the original association in conventional scheme is still used, it may cause some confusions on power control in asymmetric pattern. For example of DL power control, there are 2 DL TPC commands transmitted in UL TS #1 and TS#3 in frame # i before controlled DL TS#4 in frame # i and TS#0 in frame # i+1, but these 2 TPC commands control which UL timeslot TS#4 or TS#0 or both of them? So new association between TPC commands and controlled timeslots can be defined in asymmetric pattern like this: Take Downlink power control for an example. TPC transmitted in UL TS #1 in frame #i+1 is generated by estimation of DL TS #4 in frame # i, and controls DL TS #4 in frame # i+1; TPC transmitted in UL TS #3 in frame # i is generated by estimation of DL TS #0 in the same frame and controls the DL TS #0 in frame #i+1. 
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Figure 14. DL power control in asymmetric pattern in 1.28Mcps TDD

Considering the possible different interference and channel condition in different controlled time slots which may cause impact on the performance of power control, the power control performance are compared by setting different interference and channel condition in different timeslots in the simulation. 
2) Pattern combination scheme
Pattern combination scheme is one kind of symmetric pattern and will not raise the same problem of TPC command mapping as asymmetric pattern. So it will not impact on association between TPC commands and controlled timeslots in the current specification of power control part (section 6.2.2.2). But there is some other power control problem in pattern combination scheme which may impact on the performance of power control. Refer to Figure 15. Because timeslot allocation is changed one frame by one frame, the adjustment of power of DL TS6 in the first sub-frame will be determined according to the estimation of DL TS4 in the previous sub-frame. And the adjustment of power of DL TS4 in the first sub-frame will be determined according to the estimation of DL TS6 in the previous sub-frame. But DL TS4 and TS6 are different timeslots, which have different interference and channel conditions, so it will have some performance loss if adjustment of the power of DL TS4 (TS6) by the estimation of DL TS6 (TS4). Simulation results show the performance impact of pattern combination scheme. 
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Figure 15. DL power control in pattern combination scheme in 1.28Mcps TDD

6.1.2.3.2. Comparison of simulation results of DL power control performance in different schemes
1) Different schemes in the Simulation 

· Conventional scheme (abbreviated as conv)

· Special case scheme1: (abbreviated as spec1):  In special case, if time is enough for DL TPC transmitted in UL TS3 to control the DL TS4 in the same sub-frame, special case scheme 1 for power control is used. Special case scheme 1 is one kind of conventional scheme, so the performance of it is the same as conventional scheme, and will not give separate curve. 
· Special case scheme2 (abbreviated as spec2): In special case, if time isn’t enough for DL TPC transmitted in UL TS3 to control the DL TS4 in the same sub-frame, and have to control the DL TS4 in the next sub-frame, special case scheme 2 for power control is used. There is one sub-frame TPC delay compared to special case scheme 1. 
· Asymmetric scheme (abbreviated as asym): Power control procedure as in section 2.1.

· Pattern combination scheme1 (abbreviated as paco1): In pattern combination scheme, if time is enough for DL TPC transmitted in UL TS3 to control DL TS4 in the same sub-frame, pattern combination scheme1 for power control can be used. 
· Pattern combination scheme2 (abbreviated as paco2): In pattern combination scheme, if time is not enough for DL TPC transmitted in UL TS3 to control DL TS4 in the same sub-frame, power control will be delayed, then pattern combination scheme2 for power control can be used.
2) Simulation method
Considering the inter-RAT measurement scenario, the simulation methodology adopted is similar as FDD case. At a specific Îor/Ioc value, the total transmission power Ior is fixed; for different SIR target, DPCH_Ec/Ior is varied according to TPC commands, and BLER can be measured after sufficient simulation time. The simulation curve will be drawn using BLER vs. DPCH_Ec/Ior. Simulation assumption refers to Annex. When evaluating proposed schemes for inter-RAT measurement, the services of interest are real-time services, like speech. For other services, the measurement period can be accomplished by delayed the data one extreme frame and then use the idle frame for measurements. The service evaluated in this paper is 12.2 kbps speech service where 1 DL time slot &2 codes and 1 UL time slot &1 code are used.

Consideration on the different interference level in different allocated traffic timeslots

For asymmetric pattern/pattern combination, the DPCH slot position will vary on sub-frame/frame basis which will result in the effect on the power control performance. 0, 1, 2, 3, 6dB interference offset are considered in the simulation. Simulation results are shown in Figure 17-19 at Gain factor equaling to 20dB. The Gain factor in the case of different Îor/Ioc in different controlled timeslots is the average value of Gain factors in different controlled timeslots. Table 10 gives an example of 3 dB difference of Îor/Ioc in different timeslots.
Table 10 Downlink timeslot Îor/Ioc  (3 dB difference in different time slots)
	Îor/Ioc
	20 dB
	17 dB

	Asymmetric scheme
	Slot #0
	18.24
	15.24

	
	Slot #4
	21.24
	18.24

	Pattern combination scheme
	Slot #4
	18.24
	15.24

	
	Slot #6
	21.24
	18.24


NOTE: in above table, pattern combination scheme covers both paco1 and paco2 scenarios since the only difference between the two scenarios are the power control scheme.

Take asymmetric scheme as an example. To simulate 3 dB difference, for nominal Îor/Ioc = 20 dB, 18.24 dB and 21.24 dB will be used for slot #0 and slot#4 respectively. The averaged Îor/Ioc will be
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The similar calculation also applies to 17 dB nominal Îor/Ioc cases. 
3) Simulation results

Figure 16 shows the simulation results of DL power control of all schemes for tested Gain factors (20 dB, 17 dB) when considering no interference offset in different controlled timeslots. 
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Figure 16 DL power control Performance comparison in different schemes during inter-RAT measurement in case of 0dB interference offset in different timeslots

Figure 17 investigates the DL power control performance of asymmetric pattern for 20 dB G factor when interference level in different time slots is varied in 0, 1, 2, 3, 6dB.
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Figure 17 Comparison of power control performance in asymmetric pattern @G=20 dB

Figure 18 investigates the DL power control performance of pattern combination scheme 1 for 20 dB G factor when interference level in different time slots is varied in 0, 1, 2, 3, 6dB.
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Figure 18 Comparison of power control performance in pattern combination scheme 1 @G=20 dB

Figure 19 investigates the DL power control performance of pattern combination scheme 2 for 20 dB G factor when interference level in different time slots is varied in 0, 1, 2, 3, 6dB.
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Figure 19 Comparison of power control performance in pattern combination scheme 2 @G=20 dB
Following Table 11 summarizes results from above figure 16-19.

Table 11 Required DPCH_Ec/Ior for all proposed scenarios
	Scenario
	G Factor

	
	20 dB
	17 dB

	Conventional (Special case scheme 1 as one of the conventional scheme)
	-12.38
	Δ 
	-9.86
	Δ

	Special case scheme2
	-11.27
	1.11
	-9.11
	0.75

	Asymmetric pattern
	0 dB diff
	-11.49
	0.89
	-9.17
	0.69

	
	1 dB diff
	-11.44
	0.94
	-9.14
	0.72

	
	2 dB diff
	-11.39
	0.99
	-9.04
	0.82

	
	3 dB diff
	-11.01
	1.37
	-8.62
	1.24

	
	6 dB diff
	-9.54
	2.84
	N/A
	N/A

	Pattern combination 1
	0 dB diff
	-12.40
	-0.02
	-9.90
	-0.04

	
	1 dB diff
	-12.37
	0.01
	-9.82 
	0.04

	
	2 dB diff
	-12.15
	0.23
	-9.76
	0.10

	
	3 dB diff
	-11.68
	0.70
	-9.05
	0.81

	
	6 dB diff
	-10.16
	2.22
	N/A
	N/A

	Pattern combination 2
	0 dB diff
	-12.02
	0.36
	-9.58
	0.28

	
	1 dB diff
	-12.05
	0.33
	-9.45
	0.41

	
	2 dB diff
	-11.70
	0.68
	-9.43
	0.43

	
	3 dB diff
	-11.28
	1.10
	-8.84
	1.02

	
	6 dB diff
	-9.69
	2.69
	N/A
	N/A


NOTE: Δ denotes the performance difference between conventional scheme and other scenarios under one specific G factor. For example, for asymmetric pattern when G=20 dB, 0 dB interference offset, Δ= (-11.49) - (-12.38) = 0.89 dB.

4) Analysis of impact on power control performance of different interference level in different time slots
From Figure 17-19, following analysis is given with considering the target BLER = 10-2. 

· For asymmetric pattern

· For 0dB interference offset, the performance degradation is 0.89dB with G=20dB, and 0.69dB with G=17dB. 

· For 1dB and 2 dB interference offset, the performance is almost the same as 0dB difference. 

· With the increasing of interference offset, the power control performance degradation compared with conventional scheme becomes large. At 6dB interference offset, compared with 0dB offset, the decrease of power control performance is 2.84dB with G=20dB; as to G=17dB, it can not be convergent for the reason of worse performance with the higher level interference timeslot. 

· For pattern combination scheme, 2 power control schemes are evaluated

· In power control scheme1 for pattern combination scheme, in which time is enough for DL TPC transmitted in UL TS3 to control DL TS4 in the same sub-frame. 
· For 0dB interference offset, the power control performance is the same with conventional scheme. 

· 1dB and 2 dB interference offset give almost the same power control performance as 0dB difference. 

· With the increasing of interference offset, the power control performance degradation compared with conventional scheme becomes large. At 6dB interference offset, compared with 0dB offset, the decrease of power control performance is 2.22dB with G=20dB; as to G=17dB, it can not be convergent for the reason of worse performance with the higher level interference timeslot.

· In power control scheme 2 for pattern combination scheme, in which time is not enough for DL TPC transmitted in UL TS3 to control DL TS4 in the same sub-frame, and power control will be delayed.
· For 0dB interference offset, the power control performance degradation is 0.36dB with G=20dB, and 0.28dB with G=17dB.

· 1dB and 2 dB interference offset give the similar power control performance as 0dB difference.

· With the increasing of interference offset, the power control performance degradation compared with conventional scheme becomes large. At 6dB interference offset, compared with 0dB offset, the decrease of power control performance is 2.69dB with G=20dB, as to G=17dB, it can not be convergent for the reason of worse performance with the higher level interference timeslot.

5) Analysis of impact on power control performance in the worst case
· From table 2, it can be seen that the biggest performance loss appears to be 2.84 dB where G factor is 20 dB with 6dB interference difference for asymmetric scheme. From figure 17, a target BLER of 1% can be achieved with DPCH_Ec/Ior of –12.38 dB and -9.54 dB for conventional scheme and asymmetric scheme separately. If required DPCH_Ec/Ior is reduced by 2.84 dB for asymmetric scheme, it will induce BLER of 3%. If frequency of inter-RAT measurement is considered as 1/6, the average BLER will be 5/6*1%+1/6*3% = 1.33%. It can also be found from Fig. 17 that in order to maintain an average BLER of 1%, the DPCH_Ec/Ior needs to be increased by 0.8dB. 

6.1.2.3.3. Complexity analysis for introduction of new TPC association
For asymmetric pattern, in order to remove the confusions in association between TPC commands and controlled timeslots described in the current specification, new association should be defined for asymmetric pattern, such description like this will be added in 25.221 section 6.2.2.2: “For asymmetric pattern, TPC transmitted in UL TS #1 in frame #i+1 is generated by estimation of DL TS #4 in frame #i, and controls DL TS #4 in the same frame (frame # i); TPC transmitted in UL TS #3 in frame #i is generated by estimation of DL TS #0 in the same frame and controls the DL TS #0 in frame #i+1.”. There will be no more hardware overhead and only software modification is needed.

For pattern combination scheme, it does not impact on this association in the current specification.


Annex-x: Simulation Assumptions for power control impact

	Parameter
	Explanation/Assumption

	Chip Rate
	1.28 Mcps

	Duration of TDMA subframe
	5 ms

	Number of time slots per subframe
	7

	Closed loop power control
	On

	SIR estimation
	Ideal on demodulated soft bits

	Power control step size
	1 dB

	Power control dynamic range
	30 dB

	AGC
	Off

	Number of samples per chip
	1 sample per chip

	Propagation Conditions
	Case 1; As specified in Annex B of TS 25.102 V4.1.0 (2001-06)

	Numerical precision
	Floating point simulations

	BLER target
	10E-2

	BLER calculation
	BLER will be calculated by comparing with transmitted and received bits. Based on 25.000 TTI’s.

	DCCH model
	Random symbols transmitted, not evaluated in the receiver

	TFCI model
	Random symbols, not evaluated in the receiver but it is assumed that receiver gets error free reception of TFCI information

	SS model
	Random symbols transmitted, not evaluated in the receiver

	TPC error rate at BS
	Error free

	TPC delay
	As per simulation scenario

	Information Data Rate
	12.2 kbps

	Measurement Channels
	As specified in Annex A of TS 25.102 V4.1.0 (2001-06)

	Cell parameter
	0,1 (this determines the scrambling and basic midamble codes)

	(DPCH_Ec/Ior
	-30 dB ~ -3 dB controlled by TPC

	Îor/Ioc values
	14dB, 16 dB, 17 dB, 20 dB

	Number of DPCH channels 
	6

	Transmit diversity
	OFF

	Receiver antenna diversity
	OFF

	Midamble
	As specified in TS 25.221 V4.1.0 (2001-06)

	Channelisation codes
	DPCHi 
	c(k=1,2, Q=16)

	
	OCNS  
	c(k=3..6, Q=16)

	Receiver
	Joint Detector (ZF-BLE)

	Channel Estimation
	Ideal multipath delay estimation.

Joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298 based on correlation to obtain the complex amplitudes for the path.
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