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1. Introduction
Asymmetric pattern and pattern combination scheme are introduced as two study areas for the improvement of IF/IS measurement. The performance of asymmetric pattern and pattern combination scheme are shown in Tdoc R1-02-1274 and R1-02-1275 separately. In this contribution, an analysis of impact on other functions of these two schemes is given, such as power control, beam-forming, DCA and Uplink synchronisation. 
2. Analysis of impact on power control of asymmetric pattern and pattern combination scheme 
2.1 Conventional Power control in 1.28 Mcps TDD.
In 1.28Mcps TDD, close loop power control is used both in uplink and downlink. Let us assume that taking TS2 for uplink and TS5 for downlink as an example for channel allocation in conventional scheme. Figure 1 shows the downlink power control procedure in conventional scheme. 
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 Figure 1. Downlink Power control in conventional scheme in NB-TDD
UE generates TPC and transmits it in uplink timeslot TS2 in the second sub-frame of Frame #i according to the measurement of downlink timeslot TS5 in the previous sub-frame, then when Node B receives this TPC in this TS2, it determines the transmitting power of downlink timeslot TS5 in the same sub-frame. This procedure is repeated. Power control rate will be 200Hz, and TPC delay will be one sub-frame. 

Uplink power control is similar as downlink power control. 

2.2 Analysis of “special case in conventional scheme” impact on power control

Two schemes of downlink power control for special case in conventional scheme are shown in Figure 2 and Figure 3. In scheme 1, UE generates TPC and transmits it in uplink timeslot TS3 according to the measurement of downlink timeslot TS4 in the previous sub-frame, then when Node B receives this TPC in TS3, it determines the transmitting power of downlink timeslot TS4 in the same sub-frame. This procedure will be repeated.. Power control rate can reach 200Hz, and TPC delay will be one sub-frame. In scheme 2, UE generates TPC and transmits it in uplink timeslot TS3 according to the measurement of downlink timeslot TS4 in the previous sub-frame, then when UE receives this TPC in TS3, it determines the transmitting power of downlink timeslot TS4 in the next sub-frame. This procedure is also repeated. Power control rate can reach 200Hz, but TPC delay will be one frame.

[image: image2.wmf] 

TPC control the 

following downlink

 

TPC generating and 

transmitting in UL

 

TPC control the 

following downlink

 

TPC generating and 

transmitt

ing in UL

 

TPC control the 

following downlink

 

TPC generating and 

transmitting in UL

 

Node B

 

Frame # i

 

Frame # i+1

 

TS3

 

TS4

 


Figure 2. Downlink power control scheme 1 for “special case in conventional scheme” in 1.28Mcps TDD
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Figure 3. Downlink power control scheme 2 for “special case in conventional scheme” in 1.28Mcps TDD
Scheme 1 can be used when the hardware of Node B is fast enough to complete the decoding of TPC in TS3 before the downlink timeslot TS4 in the same sub-frame transmits. Otherwise, scheme 2 will be used. 

Uplink power control is similar as downlink power control. 

2.3 Analysis of asymmetric pattern impact on power control

UE generates TPC and transmits it in uplink timeslot TS3 in odd sub-frame according to the measurement of uplink timeslot TS0 in even sub-frame in the same frame, then when Node B receives this TPC in TS3, it determines the transmitting power of downlink timeslot TS0 in the next frame; on the other hand, UE generates TPC and transmits it in uplink timeslot TS1 in even sub-frame according to the measurement of downlink timeslot TS4 in odd sub-frame in the previous frame, then when Node B receives this TPC in TS1, it determines the transmitting power of downlink timeslot TS4 in odd sub-frame of the same frame. This procedure cycles. Power control rate can reach 200Hz, and TPC delay will be one frame.
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 Figure 4. Downlink power control scheme for asymmetric pattern in 1.28Mcps TDD
Uplink power control is similar as downlink power control. 

2.4 Analysis of pattern combination scheme impact on power control

Two schemes of downlink power control for pattern combination scheme are shown in Figure 5 and Figure 6. In scheme 1, Power control rate can reach 200Hz, and TPC delay will be one sub-frame. In scheme 2, it can be seen from Figure 6 that downlink TS4 in the first sub-frame in Frame # i, i+2, i+4… has no power control (no TPC bit to control it) and has to keep the power same with the previous frame. So power control rate in scheme 2 will reach 150Hz, and TPC delay will be no more than one frame. Scheme 1 can be used when the hardware of Node B is fast enough to complete the decoding of TPC in TS3 before the downlink timeslot TS4 in the same sub-frame transmits. Otherwise, scheme 2 will be used.
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 Figure 5. Downlink power control scheme 1 for pattern combination scheme in 1.28Mcps TDD
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 Figure 6. Downlink Power control scheme 2 for pattern combination scheme in 1.28Mcps TDD
2.5 Simulation results
(1) Comparison table of power control rate and TPC delay in different schemes

Table1. Comparison of power control rate and TPC delay by using different schemes.

	
	Conventional scheme
	Special case in conventional scheme
	Asymmetric pattern
	Pattern combination scheme

	
	
	Scheme 1
	Scheme 2
	
	Scheme 1
	Scheme 2

	Power control rate
	200Hz
	200Hz
	200Hz 
	200Hz
	200Hz
	150Hz

	TPC delay
	One sub-frame
	One sub-frame
	One frame
	One frame
	One sub-frame
	one sub-frame<

delay<one frame


(2) Simulation results comparison
Figure 7 shows the simulation results of comparison of power control in asymmetric pattern, conventional scheme, special case scheme 2, and pattern combination scheme 2. In addition, the curve of special case scheme 1 and pattern combination scheme 1 is the same with that of conventional scheme, because the same power control rate and TPC delay in it. Simulation assumption please refers to the Annex. Here, conv, spec, asym, and paco in simulation chart indicate Conventional scheme, Special case scheme2, Asymmetric pattern, and Pattern combination scheme2 seperately. [image: image7.png]BLER
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Figure 7. Simulation results of comparison of asymmetric pattern, conventional scheme, special case in conventional scheme and pattern combination scheme

From Figure 7, we can see that:

· When G factor (Îor/Ioc) decreases, which means UE moves far away from the cell, the difference between conventional scheme and asymmetric pattern, pattern combination scheme and special case in conventional scheme also decreases. 

· When G factor (Îor/Ioc) is lower, e.g. 14 dB, which corresponds to cell edge case, the power control has limited performance since the downlink power has already reached the maximum allowed transmission power for the target user. This implies that on cell edge, both asymmetric pattern and pattern combination cause little impact on power control. 

· When G factor becomes relatively higher, pattern combination scheme has less impact on power control than asymmetric pattern.

2.6 Conclusion of impact on power control
(1) Pattern combination scheme 1 and special case scheme 1 has no impact on Power control compared to conventional scheme.
(2) Considering the UE at the cell boundary when doing inter-RAT measurement, asymmetric pattern, pattern combination scheme 2, special case scheme 2 have little impact on power control compared to convention scheme. 

3. Analysis of asymmetric pattern and pattern combination scheme impact on beam-forming 
In 1.28Mcps TDD, Smart Antenna – an adaptive beam-forming method is proposed to be used in TR25.928. Because of the symmetrical performance in wave propagation, it is possible to directly use the spatial reception at Node B results to downlink beam-forming. In smart antenna system, the Node B need receive the uplink data first, then decide the UE’s position, and then beamform to UE in downlink, but the UE does not need to transmit regularly for the Node B to determine the antenna weights when it is in idle mode.

In this section, beam-forming in conventional scheme is analyzed first. Then analysis are given on “special case in conventional scheme”, asymmetric pattern and pattern combination scheme impact on beam-forming. For one UE, 1 downlink traffic channel and 1 uplink traffic channel in one sub-frame are considered. 
3.1 Beam-forming in conventional scheme
Take TS2 for uplink and TS5 for downlink as an example for channel allocation in conventional scheme. When beam-forming is used, Node B need receive the uplink data of TS2 in each sub-frame, then do estimation from the received midamble of UE in TS2 and decide the UE’s position, and next beamform to UE in TS5 in downlink in the same sub-frame. Referring to Figure 8.
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Figure 8. Beam-forming in conventional scheme in 1.28Mcps TDD
3.2 Analysis of “special case in conventional scheme” impact on beam-forming

Channel allocation in “special case in conventional scheme” is that TS3 for UL, and TS4 for DL every subframe. Two beam-forming schemes are given as following. Referring to Figure 9 and Figure 10. In beam-forming scheme 1, uplink data of TS3 in one sub-frame is received and estimated by Node B, then beam-forming to UE in downlink of TS4 in the same sub-frame. While in beam-forming scheme 2, uplink data of TS3 in one sub-frame is received and estimated by Node B, then beam-forming to UE in downlink of TS4 in the next sub-frame. 

Because in one subframe of 1.28Mcps TDD, uplink channel (TS3) is so closed to the downlink channel (TS4), whether time is enough for estimation from the received midamble of UE in TS3 and beam-forming to UE in the neighboring downlink channel (TS4) depends on the complexity of beam-forming algorithm and the speed of the hardware of Node B. So beam-forming scheme 1 as Fig. 9 can be used when proper selection of the beam-forming algorithm and the speed of the hardware of Node B is fast enough to complete the estimation and generating antenna weight before the neighboring downlink channel transmits. Otherwise beam-forming scheme 2 as Fig. 10 can be used. 
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Figure 9. Beam-forming scheme 1 in “special case in conventional scheme” in 1.28Mcps TDD
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Figure 10. Beam-forming scheme 2 in “special case in conventional scheme” in 1.28Mcps TDD

3.3 Analysis of asymmetric pattern scheme impact on beam-forming
Two beam-forming schemes for asymmetric pattern are given as following. Referring to Figure 11 and Figure 12. In beam-forming scheme 1, uplink data of TS3 in odd sub-frame is received and estimated by Node B, then beam-forming to UE in downlink of TS4 in the same sub-frame and downlink of TS0 the next sub-frame. While in beam-forming scheme 2 for asymmetric pattern, uplink data of TS1 in even sub-frame is received and estimated by Node B, then beam-forming to UE in downlink of TS4 in the next sub-frame; uplink data of TS3 in odd sub-frame is received and estimated by Node B, then beam-forming to UE in downlink of TS0 in the next frame.

Whether scheme 1 or scheme 2 is used depends on the complexity of beam-forming algorithm and the speed of the hardware of Node B. Scheme 1 for asymmetric pattern can be used when proper selection of the beam-forming algorithm and the speed of the hardware of Node B is fast enough to complete the estimation and generating antenna weight before the neighboring downlink channel transmits. Otherwise beam-forming scheme 2 can be used.
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 Figure 11. Beam-forming scheme 1 for asymmetric pattern in 1.28Mcps TDD
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 Figure 12. Beam-forming scheme 2 for asymmetric pattern in 1.28Mcps TDD
3.4 Analysis of pattern combination scheme impact on beam-forming

Pattern combination scheme change time slot allocation one frame by one frame. In the example of pattern combination scheme in the study area, two beam-forming schemes are given as following. Referring to Figure 13 and Figure 14. 

Whether scheme 1 or scheme 2 is used depends on the complexity of beam-forming algorithm and the speed of the hardware of Node B. Beam-forming scheme 1 can be used when proper selection of beam-forming algorithm and the speed of the hardware of Node B is fast enough and to complete the estimation and generating antenna weight before the neighboring downlink channel transmits. Otherwise beam-forming scheme 2 can be used. 
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Figure 13. Beam-forming scheme 1 for pattern combination scheme in 1.28Mcps TDD
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Figure 14. Beam-forming scheme 2 for pattern combination scheme in 1.28Mcps TDD
3.5 Conclusion of impact on beam-forming: 
 (1) Comparison table of beam-forming rate and delay in different schemes

Table2. Comparison of beam-forming rate and delay by using different schemes.

	
	Conventional scheme
	Special case in conventional scheme
	Asymmetric pattern
	Pattern combination scheme

	
	
	Scheme 1
	Scheme 2
	Scheme 1
	Scheme 2
	Scheme 1
	Scheme 2

	Beam-forming rate
	200Hz
	200Hz
	200Hz 
	200Hz
	200Hz
	200Hz
	200Hz

	Beam-forming delay
	In one sub-frame
	In one sub-frame
	One sub-frame
	In one sub-frame
	In one frame
	In one sub-frame
	In one frame


(2) When proper selection of the beam-forming algorithm and the speed of the hardware of Node B is fast enough to complete the estimation and generating antenna weight before the neighboring downlink channel transmits, that means beam-forming scheme 1 for “special case in conventional scheme”, beam-forming scheme 1 for asymmetric pattern and beam-forming scheme 1 for pattern combination scheme can be used, these 3 schemes have no impact on beam-forming.

(3) When the beam-forming algorithm is complex and the speed of the hardware of Node B is not fast enough to complete the estimation and generating antenna weight before the neighboring downlink channel transmits, that means beam-forming scheme 2 for “special case in conventional scheme”, beam-forming scheme 2 for asymmetric pattern and beam-forming scheme 2 for pattern combination scheme should be used. Comparing with scheme 1, scheme 2 has one sub-frame delay of beam-forming.
4. Analysis of asymmetric pattern and pattern combination scheme impact on Uplink synchronisation
During uplink synchronisation in 1.28Mcps TDD, the SS is utilised to command a timing adjustment by (k/8) Tc each M sub-frames, where Tc is the chip period. The k and M values are signalled by the network. The SS, as one of L1 signals, is to be transmitted once per 5ms sub-frame. 

4.1 SS generating and transmitting in conventional scheme

Take TS2 for uplink and TS5 for downlink as an example for channel allocation in conventional scheme. Figure 15 shows the SS generating and transmitting procedure in conventional scheme. 
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 Figure 15. SS generating and transmitting in conventional scheme in 1.28Mcps TDD
Node B generates SS from the estimation of every uplink time slot TS2. Then SS will be transmitted to UE in the downlink TS5 in the same sub-frame. The rate of the SS generating and transmitting is the 200Hz. The uplink timeslot transmission time of UE will be adjusted by (k/8) Tc each M sub-frames, in which k and M are given by the higher layer signaling. This means that the rate and step size of the UL synchronisation adjustment will be determined by higher layer. 
4.2  SS generating and transmitting in “special case in conventional scheme”  

Two schemes of SS generating and transmitting for special case in conventional scheme are shown in Figure 16 and Figure 17. Scheme 1 can be used when the hardware of Node B is fast enough to complete the estimation of TS3 and generating SS before the downlink timeslot TS4 in the same sub-frame transmits. Otherwise, scheme 2 will be used. In both two schemes, the rate of the SS generating is the same (200Hz). And scheme 2 has one sub-frame delay of SS transmitting compared to scheme 1. The rate and step size of the UL synchronisation adjustment in UE will be determined by higher layer.
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Figure 16. SS generating and transmitting scheme 1 for “special case in conventional scheme” in 1.28Mcps TDD
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Figure 17. SS generating and transmitting scheme 2 for “special case in conventional scheme” in 1.28Mcps TDD
4.3 SS transmitting in asymmetric pattern 

Figure 18 shows the SS generating and transmitting scheme in asymmetric pattern. The rate of the SS generating and transmitting is 200Hz. The rate and step size of the UL synchronisation adjustment in UE will be determined by higher layer.
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 Figure 18. SS generating and transmitting for asymmetric pattern in 1.28Mcps TDD
4.4 SS generating and transmitting in pattern combination scheme

Two schemes of SS generating and transmitting for pattern combination scheme are shown in Figure 19 and Figure 20. Scheme 1 can be used when the hardware of Node B is fast enough to complete the estimation of TS3 and generating SS before the downlink timeslot TS4 in the same sub-frame transmits. Otherwise, scheme 2 will be used, and both TS3 in frame # i and TS1 in frame # i+1 will contribute to the generation of SS which will be transmitted in TS6 in the first sub-frame in Frame # i+1. The rate of the SS generating and transmitting in scheme 1 is 200Hz, and that in scheme 2 is 150Hz. The rate and step size of the UL synchronisation adjustment in UE will be determined by higher layer.
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 Figure 19.SS generating and transmitting scheme 1 for pattern combination scheme in 1.28Mcps TDD
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 Figure 20. SS generating and transmitting scheme 2 for pattern combination scheme in 1.28Mcps TDD
4.5 Conclusion of impact on uplink synchronisation

(1) Comparison table of SS generating rate, SS delay and rate of uplink transmission adjustment in different schemes

Table2. Comparison of SS rate and SS delay by using different schemes.

	
	Conventional scheme
	Special case in conventional scheme
	Asymmetric pattern
	Pattern combination scheme

	
	
	Scheme 1
	Scheme 2
	
	Scheme 1
	Scheme 2

	Rate of SS generating
	200Hz
	200Hz
	200Hz 
	200Hz
	200Hz
	150Hz

	SS delay (delay from generating to transmitting)
	In one sub-frame
	In one sub-frame
	One frame
	In one frame
	In one sub-frame
	In one frame

	Rate of Uplink transmission adjustment
	Timing adjustment by (k/8) Tc each M sub-frames, where Tc is the chip period. Parameters of k and M are determined by higher layer signaling.

k=(1-8)

M=(1-8)


(2) Pattern combination scheme 1 and special case scheme 1 has no impact on uplink synchronisation compared to the conventional scheme.
(3) Special case in conventional scheme 2 and asymmetric pattern has the same rate of SS generating of 200Hz, but Pattern combination scheme 2 has less rate of SS generating of 150Hz. In addition, Special case in conventional scheme 2, asymmetric pattern and pattern combination scheme 2 has at most one sub-frame SS delay compared to the conventional scheme. But it can be compensated by reconfiguring the higher layer parameters of k and M when doing inter-RAT measurement. Based on this understanding, asymmetric pattern and pattern combination scheme will cause little impact on uplink synchronisation.

5. Analysis of asymmetric pattern and pattern combination scheme impact on DCA
The purpose of DCA is, on one side, the limitation of the interference (keeping required QoS) and on the other side, to maximise the system capacity due to minimising the reuse distance. [3] Therefore, DCA algorithm performs the channel reallocation based on the interference measurement report in order to maximize the system capacity. However, the purpose of channel reallocation for inter-RAT measurement is to enlarge the measurement window, which is the somewhat different criteria compared with the channel reallocation in DCA. Hence, the impact on DCA depends on the frequency and duration of inter-RAT measurement occurrence and also the frequency of DCA operation and update period. However, detailed DCA procedure is not exactly specified in the current specification, it also means that the a lot of flexibility can be provided to implement DCA procedure in order to reduce the impact on it. Thus, the impact on DCA may not be so big because we can modify the DCA initiation and operation procedure not to interfere the inter-RAT measurement procedure which occurs from time to time, not very often. 

6. Conclusion

In this contribution, the impact on power control, beam-forming, uplink synchronisation and DCA of asymmetric pattern and pattern combination scheme are analyzed. For impact on power control, beam-forming and uplink synchronisation, two scenarios for proposed schemes can be tested: one is the fast-speed processing hardware where scheme 1 can be used and the other is normal-speed hardware where scheme 2 can be used. In the case of scheme 1 of special case in conventional scheme and pattern combination scheme, there is no impact on other functions in using proposed structure. In the case of scheme 2 of these two schemes and asymmetric pattern, the maximum delay can be estimated less than one sub-frame compared with conventional scheme, thus this can be little impact to the system according the simulation results and analysis.
As to impact on DCA, based on the analysis of Section 5, the impact on DCA may not be so big because we can modify the DCA initiation and operation not to interfere the inter-RAT measurement. 
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Annex Simulation Assumptions

	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
	14 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.


Text Proposal for TR25.888

--------------------------------------------Start of Text Proposal------------------------------------------------

6.1.6 Impacts on other function
6.1.6.1 Impact on power control

Figure 7-12 show different downlink power control schemes in conventional scheme, special case in conventional scheme, asymmetric pattern and pattern combination scheme. The analysis of uplink power control is similar as that of downlink power control. Scheme 1 of special case in conventional scheme and pattern combination scheme mean that the speed of the hardware is fast enough to complete the decoding of TPC in TS3 (or estimation of uplink TS3 and generating TPC) before the downlink timeslot TS4 in the same sub-frame transmits for downlink power control (or for uplink power control). Scheme 2 means the reverse scenario when the hardware is not so fast. 
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 Figure 7. Downlink Power control in conventional scheme in NB-TDD
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Figure 8. Downlink power control scheme 1 for “special case in conventional scheme” in 1.28Mcps TDD
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Figure 9. Downlink power control scheme 2 for “special case in conventional scheme” in 1.28Mcps TDD
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 Figure 10. Downlink power control scheme for asymmetric pattern in 1.28Mcps TDD
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 Figure 11. Downlink power control scheme 1 for pattern combination scheme in 1.28Mcps TDD
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 Figure 12. Downlink Power control scheme 2 for pattern combination scheme in 1.28Mcps TDD
Table 8 gives comparison of power control rate and TPC delay in conventional scheme, special case in conventional scheme, asymmetric pattern and pattern combination scheme.

Table8. Comparison of power control rate and TPC delay by using different schemes.

	
	Conventional scheme
	Special case in conventional scheme
	Asymmetric pattern
	Pattern combination scheme

	
	
	Scheme 1
	Scheme 2
	
	Scheme 1
	Scheme 2

	Power control rate
	200Hz
	200Hz
	200Hz 
	200Hz
	200Hz
	150Hz

	TPC delay
	One sub-frame
	One sub-frame
	One frame
	One frame
	One sub-frame
	one sub-frame<

delay<one frame


Figure 13 shows the simulation results of comparison of power control in asymmetric pattern, conventional scheme, special case scheme 2, and pattern combination scheme 2. In addition, the curve of special case scheme 1 and pattern combination scheme 1 is the same with that of conventional scheme, because the same power control rate and TPC delay in it. Simulation assumption please refers to the Annex B. Here, conv, spec, asym, and paco in simulation chart indicate Conventional scheme, Special case scheme2, Asymmetric pattern, and Pattern combination scheme2 seperately. [image: image27.png]BLER

12.2 kbps Case 1

G=14dB,

paco

-20

-18

-16

i i
14 12 10 8 5
DPCH_Ecfor (dB)




Figure 13. Simulation results of comparison of asymmetric pattern, conventional scheme, special case in conventional scheme and pattern combination scheme

Hence, scheme 1 of special case in conventional scheme and pattern combination scheme have no impact on power control compared to the conventional scheme. For asymmetric pattern and scheme 2 of special case in conventional scheme and pattern combination scheme, based on the simulation results, when UE moves far away from the cell, the difference among all the schemes in Table 8 also decreases. And when UE moves to cell boundary, the power control has limited performance since the downlink power has already reached the maximum allowed transmission power for the target user. This implies that on cell edge, asymmetric pattern, pattern combination scheme and special case in conventional scheme cause little impact on power control.
6.1.6.2 Impact on beam-forming
Figure 14-20 show different beam-forming schemes for conventional scheme, special case in conventional scheme, asymmetric pattern and pattern combination scheme. Beam-forming scheme 1 for special case in conventional scheme, asymmetric pattern and pattern combination scheme can be used when the speed of the hardware of Node B is fast enough to complete the estimation and generating antenna weight before the neighboring downlink channel transmits. While beam-forming scheme 2 in these three schemes can be used when the beam-forming algorithm is complex and the speed of the hardware of Node B is not fast enough.
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Figure 14. Beam-forming in conventional scheme in 1.28Mcps TDD
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Figure 15. Beam-forming scheme 1 in “special case in conventional scheme” in 1.28Mcps TDD
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Figure 16. Beam-forming scheme 2 in “special case in conventional scheme” in 1.28Mcps TDD
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 Figure 17. Beam-forming scheme 1 for asymmetric pattern in 1.28Mcps TDD
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 Figure 18. Beam-forming scheme 2 for asymmetric pattern in 1.28Mcps TDD
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Figure 19. Beam-forming scheme 1 for pattern combination scheme in 1.28Mcps TDD
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Figure 20. Beam-forming scheme 2 for pattern combination scheme in 1.28Mcps TDD
Table 9 gives comparison of beam-forming rate and delay in different schemes.
Table9. Comparison of beam-forming rate and delay by using different schemes.

	
	Conventional scheme
	Special case in conventional scheme
	Asymmetric pattern
	Pattern combination scheme

	
	
	Scheme 1
	Scheme 2
	Scheme 1
	Scheme 2
	Scheme 1
	Scheme 2

	Beam-forming rate
	200Hz
	200Hz
	200Hz 
	200Hz
	200Hz
	200Hz
	200Hz

	Beam-forming delay
	In one sub-frame
	In one sub-frame
	One frame
	In one sub-frame
	In one frame
	In one sub-frame
	In one frame


Beam-forming scheme 1 for asymmetric pattern, pattern combination scheme, and special case in conventional scheme have no impact on beam-forming. And beam-forming scheme 2 for these 3 schemes has no more than one sub-frame delay of beam-forming compared with scheme 1, and may cause little impact on beam-forming.
6.1.6.3 Impact on uplink synchronisation

Figure 21-26 show different uplink synchronisation schemes for conventional scheme, special case in conventional scheme, asymmetric pattern and pattern combination scheme. Scheme 1 of special case in conventional scheme and pattern combination scheme can be used when the hardware of Node B is fast enough to complete the estimation of TS3 and generating SS before the downlink timeslot TS4 in the same sub-frame transmits. scheme 2 can be used in the reverse scenario.
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 Figure 21. SS generating and transmitting in conventional scheme in 1.28Mcps TDD
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Figure 22. SS generating and transmitting scheme 1 for “special case in conventional scheme” in 1.28Mcps TDD
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Figure 23. SS generating and transmitting scheme 2 for “special case in conventional scheme” in 1.28Mcps TDD
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 Figure 24. SS generating and transmitting for asymmetric pattern in 1.28Mcps TDD
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 Figure 25.SS generating and transmitting scheme 1 for pattern combination scheme in 1.28Mcps TDD
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 Figure 26. SS generating and transmitting scheme 2 for pattern combination scheme in 1.28Mcps TDD
Table 10 gives comparison of SS generating rate, SS delay and rate of uplink transmission adjustment in different schemes.

Table10. Comparison of SS rate and SS delay by using different schemes.

	
	Conventional scheme
	Special case in conventional scheme
	Asymmetric pattern
	Pattern combination scheme

	
	
	Scheme 1
	Scheme 2
	
	Scheme 1
	Scheme 2

	Rate of SS generating
	200Hz
	200Hz
	200Hz 
	200Hz
	200Hz
	150Hz

	SS delay (delay from generating to transmitting)
	In one sub-frame
	In one sub-frame
	One frame
	In one frame
	In one sub-frame
	In one frame

	Rate of Uplink transmission adjustment
	Timing adjustment by (k/8) Tc each M sub-frames, where Tc is the chip period. Parameters of k and M are determined by higher layer signaling.

k=(1-8)

M=(1-8)


Pattern combination scheme 1 and special case scheme 1 has no impact on uplink synchronisation compared to the conventional scheme. While Special case in conventional scheme 2 and asymmetric pattern has the same rate of SS generating of 200Hz, but Pattern combination scheme 2 has less rate of SS generating of 150Hz. In addition, Special case in conventional scheme 2, asymmetric pattern and pattern combination scheme 2 has at most one sub-frame SS delay compared to the conventional scheme. But this can be compensated by reconfiguring the higher layer parameters of k and M when doing inter-RAT measurement. Based on this understanding, asymmetric pattern and pattern combination scheme will cause little impact on uplink synchronisation.

6.1.6.4 Impact on DCA
The purpose of DCA is, on one side, the limitation of the interference (keeping required QoS) and on the other side, to maximise the system capacity due to minimising the reuse distance. [3] Therefore, DCA algorithm performs the channel reallocation based on the interference measurement report in order to maximize the system capacity. However, the purpose of channel reallocation for inter-RAT measurement is to enlarge the measurement window, which is the somewhat different criteria compared with the channel reallocation in DCA. Hence, the impact on DCA depends on the frequency and duration of inter-RAT measurement occurrence and also the frequency of DCA operation and update period. However, detailed DCA procedure is not exactly specified in the current specification, it also means that the a lot of flexibility can be provided to implement DCA procedure in order to reduce the impact on it. Thus, the impact on DCA may not be so big because we can modify the DCA initiation and operation procedure not to interfere the inter-RAT measurement procedure which occurs from time to time, not very often.
Annex B Simulation Assumptions of impact on power control

	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
	14 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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