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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 R1-02-1424 and R1-02-1425 separately. In this contribution, an analysis of impact on beam-forming and DCA of these two schemes are given. 
2. 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. 
2.1 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 1.
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Figure 1. Beam-forming in conventional scheme in 1.28Mcps TDD
2.2 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 2 and Figure 3. 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. 2 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. 3 can be used. 
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Figure 2. Beam-forming scheme 1 in “special case in conventional scheme” in 1.28Mcps TDD
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Figure 3. Beam-forming scheme 2 in “special case in conventional scheme” in 1.28Mcps TDD

2.3 Analysis of asymmetric pattern scheme impact on beam-forming
Two beam-forming schemes for asymmetric pattern are given as following. Referring to Figure 4 and Figure 5. 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 4. Beam-forming scheme 1 for asymmetric pattern in 1.28Mcps TDD
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 Figure 5. Beam-forming scheme 2 for asymmetric pattern in 1.28Mcps TDD
2.4 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 6 and Figure 7. 

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 6. Beam-forming scheme 1 for pattern combination scheme in 1.28Mcps TDD
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Figure 7. Beam-forming scheme 2 for pattern combination scheme in 1.28Mcps TDD
2.5 Conclusion of impact on beam-forming: 
 (1) Comparison table of beam-forming rate and delay in different schemes

Table1. 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, which will cause little impact on beam-forming.
3. 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 will be little 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. The conclusion applies if codes are already available or some codes are reserved for inter-RAT measurement and the power is available. 

4. Conclusion

In this contribution, the impact on beam-forming and DCA of asymmetric pattern and pattern combination scheme are analyzed. For impact on beam-forming, two scenarios for proposed schemes can be tested: one is the fast-speed processing hardware and relatively simple beam-forming algorithm where scheme 1 can be used and the other is normal-speed hardware and relatively complexity beam-forming algorithm where scheme 2 can be used. In the case of scheme 1 of special case in conventional scheme, asymmetric pattern and pattern combination scheme, there is no impact on beam-forming in using proposed structure. In the case of scheme 2 of these three schemes 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 analysis.
As to impact on DCA, based on the analysis of Section 3, the impact on DCA will be little because we can modify the DCA initiation and operation not to interfere the inter-RAT measurement. The conclusion applies if codes are already available or some codes are reserved for inter-RAT measurement and the power is available. 
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6.1.6 Impacts on other function
6.1.6.1 Impact on beam-forming

Figure 7-13 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 7. Beam-forming in conventional scheme in 1.28Mcps TDD
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Figure 8. Beam-forming scheme 1 in “special case in conventional scheme” in 1.28Mcps TDD
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Figure 9. Beam-forming scheme 2 in “special case in conventional scheme” in 1.28Mcps TDD
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 Figure 10. Beam-forming scheme 1 for asymmetric pattern in 1.28Mcps TDD
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 Figure 11. Beam-forming scheme 2 for asymmetric pattern in 1.28Mcps TDD
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Figure 12. Beam-forming scheme 1 for pattern combination scheme in 1.28Mcps TDD
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Figure 13. Beam-forming scheme 2 for pattern combination scheme in 1.28Mcps TDD
Table 8 gives comparison of beam-forming rate and delay in different schemes.

Table8. 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 will cause little impact on beam-forming.

6.1.6.2 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. 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. Hence the impact on DCA will be little 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. The conclusion applies if codes are already available or some codes are reserved for inter-RAT measurement and the power is available. 
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