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Introduction

The Site Selection Diversity Transmit power control (SSDT) is optional macro diversity for the soft handover mode. SRNC uses signalling messages such as Radio Link Setup/Addition/Reconfiguration to inform NodeB of SSDT information including SSDT Indication and SSDT Cell ID. 

In this contribution it is proposed that SRNC should inform NodeB of the number of active cells using Radio Link Setup/Addition/Reconfiguration messages in order to decrease the call dropping probability and have better decoding performance in SSDT control.

Discussion

1.   In SSDT control, the UE sends the “primary” cell ID periodically and the active cells detect the primary cell ID information. It is very important in SSDT control that the active cells detect the primary cell ID from the UE correctly because an error in receiving primary cell ID results in Call dropping and it also increases the number of signalling messages of the higher layer.

Each active cell calculates the correlation between the received primary cell ID from the UE of interest and each of the SSDT cell ID codes (8 SSDT cell ID codes). Among the 8 SSDT cell ID codes the active cell finds the Primary cell ID which has the highest correlation with the cell ID of the UE of interest. If the Primary cell ID is different from it’s own SSDT cell ID, the cell switches off the transmission power. If the Primary cell ID is the same as it’s own cell ID, the cell called Primary cell continues communication with the UE. 

If there is an error in the received primary cell ID from UE, then Primary cell may not be chosen among active cells and the connection with the UE can be dropped, which is undesirable. For example, assume that there are 3 active cells and the primary cell ID from the UE is “c”. The active cell with SSDT cell ID of “c” will calculate the correlation between the primary cell ID from the UE and all the 8 SSDT cell IDs and it may conclude, due to some error, that “d” has the highest correlation. In that case all the active cells including the Primary cell switch off the transmission power and the connection with the UE is dropped. As a result the performance of the UE will be degraded and additional signalling messages will be needed to recover the connection of the UE.

2.   If all the active cells are informed of the total number of active cells, then each cell will calculate the correlation between the received primary cell ID from the UE and only the informed number of SSDT cell IDs. For example, if there are only two active cells, then each cell only needs to calculate the correlation between the received primary cell ID from the UE and the two SSDT cell IDs, and it can find the Primary cell ID which has highest value among the two SSDT cell IDs. There will be no possibility that one of the active cells chooses the other SSDT cell ID, except the two SSDT cell IDs as Primary cell ID code.

3.   The number of active cells is usually small and it was proved by simulation tests from Nokia [1] that in most cases this number is less than or equal to 4, while the probability that this number is larger than 4 is less than 0.05(5%). In most cases (around 80%) the number of active cells is less than or equal to 2. Moreover the current SSDT cell ID set has the characteristics that the minimum Hamming distance of ID codes increases as the number of active cells decreases. For example, the minimum Hamming distance of 2 SSDT cell IDs is much larger than that of 8 SSDT cell IDs. 

Proposal

1.   In order to minimize the additional signalling to inform NodeBs of the number of active cells, it is proposed to categorize the number of active cellsso that the SRNC send signalling messages to NodeBs only when the category changes:

(category 1) 
The number of active cells is 1 or 2.

(category 2) 
The number of active cells is 3 or 4

(category 3)      The number of active cells is 5, 6, 7, or 8

In that case additional signalling is needed to inform NodeBs of the number of active cells in terms of category only when the category changes. In one category, NodeB assumes that the number of active cells is the maximum number of active cells defined for that category. Namely, NodeB assumes that category 1 has two active cells, category 2 has four and category 3 has eight.

It is desirable to reduce additional messages in the higher layer. Since the possibility that the number of active cells being larger than 4 is extremely small (5%) and in most cases (around 80%) [1] active cells are less than or equal to two, the frequency of sending additional signalling is naturally small.

2.   It is proposed that the information regarding the number of active cells be sent using RNSAP/NBAP Radio Link Reconfiguration/Setup/Addition messages to inform NodeB of the number of active cells only when the category changes. 

3. It is proposed that corresponding IE (SSDT ID Category) be appended on the RNSAP/NBAP Radio Link Reconfiguration/Setup/Addition messages.
NBAP/ RNSAP : 
RADIO LINK SETUP REQUEST
RADIO LINK ADDITION REQUEST

RADIO LINK RECONFIGURATION PREPARE

Information Element: SSDT ID Category (representing the number of active cells)

IE/Group Name
Presence
Range
IE type and reference
Semantics description

SSDT ID Category


ENUMERATED(1,2,3)
1=number of active cells is 2

2=number of active cells is 4

3=number of active cells is 8

Conclusion

If each NodeB which is handling active cells, is informed regarding the number of active cells, then each cell only needs to check the informed number of SSDT cell Ids. This method reduces the probability of incorrect detection of Primary cell and improves the overall performance of SSDT control. Moreover, these small additional messages significantly decrease the possibility of the additional signalling procedure due to dropped Calls. Some simulation results using the modified SSDT cell ID set show that if cells are informed of the number of active cells, 3-4 dB performance gain can be obtained in realistic conditions  [2]. It is therefore concluded that there must be signalling support for informing NodeB of the number of active cells.
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Appendix A: Simulation Results

The following simulation results have taken into consideration the cases of:

· With or without SSDT active set size information and  re-allocation of SSDT code IDs 

· UE speeds: 3 km/h, 30 km/h

· 1 FBI or 2 FBI

· Long, medium and short SSDT ID codes 
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8

[image: image9.wmf]Short ID code case ; 30km/h Mobile speed ; 1FBI

0

0.005

0.01

0.015

0.02

0.025

0.03

0

1

2

3

4

5

6

7

8

9

SSDT Active Cell Sizese

Word Error Rate

With Re-allocation and active set size information

Without re-allocation and active set size information


Figure 9
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Figure 10
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Figure 11
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Figure 12

Appendix B: Distribution of the active set size

Table 1 summarizes the distribution of the active set size for the 7 cell different layouts given in TR 25.942 v 2.0.0 (chapter 11). As it can be seen, the case of less than 2 active set size is dominant (i.e., 55.79-78.2% from that report).
Cell Layout
Frequency of the Active Set Size


0-2
3-4
5-8

Three sectored, 65 deg. Antenna
65.1%
31.2%
3.6 %

Three sectored, 90 deg. Antenna
56.2%
38.3%
5.5%

Three sectored, 65 deg. Antenna, inefficient planning
63.4%
32.3%
4.2%

Standard omni scenario according to TS RAN 25.942 RF System Scenarios (WINDOW_ADD = 5dB)
65.9%
30.1%
4%

Standard omni scenario according to TS RAN 25.942 RF System Scenarios (WINDOW_ADD = 3dB)
78.2%
20.9%
0.9%

Standard omni scenario according to TS RAN 25.942 RF System Scenarios (WINDOW_ADD = 7dB)
55.7%
34.8%
9.2%

Realistic map
66.1%
30.2%
3.5%

Table 1. Distribution of the Active Set Size
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		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20
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				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18
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				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information
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		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26
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		Long ID code case ; 30km Mobile speed ; 1FBI														Medium ID code case ; 30km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18

		8		0.0012909806		0.0012909806		24								8		0.0011115496		0.0011115496		21

		Medium ID code case ; 30km Mobile speed ; 2FBI														Short ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0011803519		0.0140984069		16								2		0.0014252018		0.0151034587		17

		4		0.0011681629		0.0030936287		21								4		0.0010429106		0.004052767		22

		8		0.0010483939		0.0010483939		24								8		0.0012136659		0.0012136659		26
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		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26

		8		0.0013592127		0.0013592127		28								8		0.0010164926		0.0010164926		30
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		Long ID code case ; 30km Mobile speed ; 1FBI														Medium ID code case ; 30km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18

		8		0.0012909806		0.0012909806		24								8		0.0011115496		0.0011115496		21

		Medium ID code case ; 30km Mobile speed ; 2FBI														Short ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0011803519		0.0140984069		16								2		0.0014252018		0.0151034587		17

		4		0.0011681629		0.0030936287		21								4		0.0010429106		0.004052767		22
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		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of the Active set

Word Error Rate

Long ID code case ; 30km Mobile speed ; 1FBI

0

0

0

0

0

0



		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of the Active set

Word Error Rate

Medium ID code case ; 30km Mobile speed ; 1FBI

0

0

0

0

0

0



		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of the Active set

Word Error Rate

Short ID code case ; 30km Mobile speed ; 1FBI

0

0

0

0

0

0



		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of the Active set

Word Error Rate

Long ID code case ; 30km Mobile speed ; 2FBI

0

0

0

0

0

0



		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of the Active set

Word Error Rate

Medium ID code case ; 30km Mobile speed ; 2FBI

0

0

0

0

0

0



		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of the Active set

Word Error Rate

Short ID code case ; 30km Mobile speed ; 2FBI

0

0

0

0

0

0



		






_1010298032.xls
Chart8

		2		2

		4		4

		8		8



With Re-allocation and active set size information
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3km

		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26

		8		0.0013592127		0.0013592127		28								8		0.0010164926		0.0010164926		30
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		Long ID code case ; 30km Mobile speed ; 1FBI														Medium ID code case ; 30km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18

		8		0.0012909806		0.0012909806		24								8		0.0011115496		0.0011115496		21

		Medium ID code case ; 30km Mobile speed ; 2FBI														Short ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0011803519		0.0140984069		16								2		0.0014252018		0.0151034587		17

		4		0.0011681629		0.0030936287		21								4		0.0010429106		0.004052767		22

		8		0.0010483939		0.0010483939		24								8		0.0012136659		0.0012136659		26
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3km

		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26

		8		0.0013592127		0.0013592127		28								8		0.0010164926		0.0010164926		30
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		Long ID code case ; 30km Mobile speed ; 1FBI														Medium ID code case ; 30km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18

		8		0.0012909806		0.0012909806		24								8		0.0011115496		0.0011115496		21

		Medium ID code case ; 30km Mobile speed ; 2FBI														Short ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0011803519		0.0140984069		16								2		0.0014252018		0.0151034587		17

		4		0.0011681629		0.0030936287		21								4		0.0010429106		0.004052767		22

		8		0.0010483939		0.0010483939		24								8		0.0012136659		0.0012136659		26
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3km

		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26

		8		0.0013592127		0.0013592127		28								8		0.0010164926		0.0010164926		30





3km

		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of Active set

Word Error Rate

Long ID code case ; 3km Mobile speed ; 1FBI

0

0

0

0

0

0



30km

		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of Active set

Word Error Rate

Medium ID code case ; 3km Mobile speed ; 1FBI

0

0

0

0

0

0



Sheet3

		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of Active set

Word Error Rate

Short ID code case ; 3km Mobile speed ; 1FBI

0

0

0

0

0

0



		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of Active set

Word Error Rate

Long ID code case ; 3km Mobile speed ; 2FBI

0

0

0

0

0

0



		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of Active set

Word Error Rate

Medium ID code case ; 3km Mobile speed ; 2FBI

0

0

0

0

0

0



		0		0

		0		0

		0		0



With Re-allocation and active set size information

Without re-allocation and active set size information

The Size of Active set

Word Error Rate

Short ID code case ; 3km Mobile speed ; 2FBI

0

0

0

0

0

0



		Long ID code case ; 30km Mobile speed ; 1FBI														Medium ID code case ; 30km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18

		8		0.0012909806		0.0012909806		24								8		0.0011115496		0.0011115496		21

		Medium ID code case ; 30km Mobile speed ; 2FBI														Short ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0011803519		0.0140984069		16								2		0.0014252018		0.0151034587		17

		4		0.0011681629		0.0030936287		21								4		0.0010429106		0.004052767		22

		8		0.0010483939		0.0010483939		24								8		0.0012136659		0.0012136659		26
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3km

		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26
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		Long ID code case ; 30km Mobile speed ; 1FBI														Medium ID code case ; 30km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18

		8		0.0012909806		0.0012909806		24								8		0.0011115496		0.0011115496		21

		Medium ID code case ; 30km Mobile speed ; 2FBI														Short ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0011803519		0.0140984069		16								2		0.0014252018		0.0151034587		17

		4		0.0011681629		0.0030936287		21								4		0.0010429106		0.004052767		22

		8		0.0010483939		0.0010483939		24								8		0.0012136659		0.0012136659		26
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		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26

		8		0.0013592127		0.0013592127		28								8		0.0010164926		0.0010164926		30
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		Long ID code case ; 30km Mobile speed ; 1FBI														Medium ID code case ; 30km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18

		8		0.0012909806		0.0012909806		24								8		0.0011115496		0.0011115496		21

		Medium ID code case ; 30km Mobile speed ; 2FBI														Short ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0011803519		0.0140984069		16								2		0.0014252018		0.0151034587		17

		4		0.0011681629		0.0030936287		21								4		0.0010429106		0.004052767		22

		8		0.0010483939		0.0010483939		24								8		0.0012136659		0.0012136659		26
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		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26

		8		0.0013592127		0.0013592127		28								8		0.0010164926		0.0010164926		30
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		Long ID code case ; 30km Mobile speed ; 1FBI														Medium ID code case ; 30km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0014097314		0.0299895037		11								2		0.0016584023		0.0278667967		13

		4		0.0016131114		0.0017169593		18								4		0.001229075		0.0015150597		21

		8		0.0017331924		0.0017331924		18								8		0.0010041219		0.0010041219		22

		Short ID code case ; 30km Mobile speed ; 1FBI														Long ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0012477618		0.0245278391		15								2		0.0010162034		0.0165207335		14

		4		0.001342408		0.0019944753		23								4		0.0011783698		0.0045474182		18

		8		0.0012909806		0.0012909806		24								8		0.0011115496		0.0011115496		21

		Medium ID code case ; 30km Mobile speed ; 2FBI														Short ID code case ; 30km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0011803519		0.0140984069		16								2		0.0014252018		0.0151034587		17

		4		0.0011681629		0.0030936287		21								4		0.0010429106		0.004052767		22

		8		0.0010483939		0.0010483939		24								8		0.0012136659		0.0012136659		26
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		Long ID code case ; 3km Mobile speed ; 1FBI														Medium ID code case ; 3km Mobile speed ; 1FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0015995649		0.0127250748		18								2		0.0014327058		0.0087454633		20

		4		0.0010374951		0.0014163203		26								4		0.0013752132		0.0022313957		26

		8		0.0014163203		0.0014163203		26								8		0.0014000308		0.0014000308		28

		Short ID code case ; 3km Mobile speed ; 1FBI														Long ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0013720527		0.0100356265		20								2		0.0012315878		0.0087792459		20

		4		0.0015565293		0.0026807855		26								4		0.0017947038		0.0032101183		24

		8		0.0016990044		0.0016990044		28								8		0.0010820403		0.0010820403		28

		Medium ID code case ; 3km Mobile speed ; 2FBI														Short ID code case ; 3km Mobile speed ; 2FBI

				With Re-allocation and active set size information		Without re-allocation and active set size information												With Re-allocation and active set size information		Without re-allocation and active set size information

		2		0.0016349754		0.0092695588		20								2		0.0015253436		0.0083917258		20

		4		0.0013554452		0.0022111419		26								4		0.0013643682		0.0026187951		26

		8		0.0013592127		0.0013592127		28								8		0.0010164926		0.0010164926		30
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