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1 Introduction
In RAN1 #61bis, the ACK/NACK transmission for TDD in LTE-A is widely discussed. We have present our views in [1] that both ACK/NACK bundling and ACK/NACK was multiplexing shall be supported. A/N bundling mode targets for power limited R10 UEs, and A/N multiplexing mode is more suitable for non-power limited R10 UEs. 
For the ACK/NACK multiplexing, it has been decided in RAN1 61bis [2] that: 
· For Rel-10 UEs that support up to 4 A/N bits: PUCCH Format 1b with channel selection

· For Rel-10 UEs that support more than 4 A/N bits: DFT-S-OFDM
In this contribution, we further discuss the design on ACK/NACK transmission for TDD. 
2 ACK/NACK transmission for LTE-A TDD 
In LTE-A TDD, the ACK/NACK payload is dramatically increased by carrier aggregation and/or TDD-specific asymmetric DL:UL sub-frame. Even if no DTX state is explicitly signaled for each CC, the number of ACK/NACK bits could be 40 bits, which is much higher than that the R10 ACK/NACK container can support. 
Table 1 Downlink throughput with/without spatial bundling (3GPP Case 1)

	
	Cell average throughput
(Mbps)
	5% cell edge throughput
(Mbps)

	With spatial bundling
	22.38Mbps
	767Kbps

	Without spatial bundling
	22.40Mbps
	773Kbps

	performance loss
	0.09%
	0.78%


Table 2 Downlink throughput with/without spatial bundling (3GPP Case 3)

	
	Cell average throughput
(Mbps)
	5% cell edge throughput
(Mbps)

	With spatial bundling
	16.59
	482Kbps

	Without spatial bundling
	16.61
	487Kbps

	performance loss
	0.12%
	1.03%


In our understanding, spatial bundling is an efficient way to reduce the ACK/NACK payload in LTE-A TDD.
Table 1 and Table 2 give the downlink throughput with/without spatial bundling for the SU-MIMO mode. The detailed simulation settings can be found in [3]. As shown in the Tables, compared to the case without spatial bundling, there is less than 0.5% loss in cell average throughput. This implies that the performance loss after introducing spatial bundling is marginal. In LTE TDD R8, spatial bundling has already been supported for ACK/NACK multiplexing with
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is the number of associated downlink sub-frames. Hence we propose that:
Proposal 1:  Spatial bundling is always used in LTE-A TDD. 
2.1 Full ACK/NACK bundling
As discussed in [4], full A/N bundling shall be supported in TDD. It will be beneficial for cell edge UEs to support DL CA. The DAI bits will be reused to handle DTX-ACK error.

Four alternatives as shown in Figure 1 have been discussed in [1]: 

· Alternative 1: independent DAI design per CC, where the DAI defined in Rel-8/9 are reused in each CC.

· Alternative 2: time first DAI design, where a single DAI sequence is generated with time-domain first encoding. 

· Alternative 3: CC first DAI design, where a single DAI sequence is generated with CC-domain first encoding. 

· Alternative 4: two parts DAI design, where the first part is a fixed 3-bit representing the total number of scheduled PDCCHs in the current sub-frame, and the second part is a 2-bit counter of scheduled sub-frames per DL CC, similar to the DAI in Rel-8 TDD. 
For the time first DAI design and the CC first DAI design, the 2-bit DAI bit width can be kept by a “MOD 4” operation. 
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Figure 1 DAI Alternatives for full A/N bundling in LTE-A TDD

For Alternative 1, it will have the problem of DTX->ACK caused by missing last PDCCH(s) in some CCs and is not preferred. 
For Alternative 2, it would introduce more restrictions on eNodeB scheduler. It needs to predict resource allocation which will be sent in following sub-frames in all component carriers. 
For Alternative 4, a second part of DAI consisting of 3 bits will be required. This results in an increased DCI payload and a reduced PDCCH reliability.
Based on the analysis, it is proposed that:
Proposal 2: For the full A/N bundling mode, CC first DAI design is preferred.
2.2 ACK/NACK multiplexing with block-spread DFT-S-OFDM
For Rel-10 UEs that supports more than 4 ACK/NACK bits, block-spread DFT-S-OFDM format is used for ACK/NACK transmission. An important point is to determine the supported maximum payload for TDD. The following aspects should be taken into account:
· Downlink throughput. To maximize the achieved downlink throughput, it is preferred to avoid CC-domain and/or time-domain partial bundling, since bundling will result in unnecessary PDSCH retransmissions. Thus, a large number of ACK/NACK may be transmitted.
· UL coverage. The larger number of ACK/NACK bits fed back, the higher target SNR will be required, which may have a negative impact on the UL coverage. So, a small number of ACK/NACK may be required. 
When determining the maximum ACK/NACK payload supported by DFT-S-OFDM for TDD, a trade off between the downlink throughput and the UL coverage may be needed. In our view, the performance of typical CA cased should be satisfied at first. Table 3 lists the number of ACK/NAK bits feedback for various combinations of different number of DL CCs and DL sub-frames after spatial bundling in TDD. From the Table 3, it is seen that a maximum payload of 12 ACK/NACK bits can support most of the typical CA scenarios without partial bundling in TDD. With a maximum payload of 12 ACK/NACK bits, the downlink throughput can be maximized for the typical scenarios. The typical TDD CA use cases, like three aggregated DL CCs in TDD UL:DL configuration #0-4&#6 and four aggregated DL CCs in TDD UL:DL configuration #0,1,3,6, can be supported without time-domain or CC-domain partial bundling. 
Table 3 number of ACK/NACK bits feedback for TDD with spatial bundling
	                  Num, of CCs
Num. of DL Subframes
	2
	3
	4
	5

	2
	4
	6
	8
	10

	3
	6
	9
	12
	15

	4
	8
	12
	16
	20


For the extreme cases with more than 12 bit ACK/NACK information to be fed back, partial bundling is necessary to accommodate the container’s capability.  Configured CC groups bundling proposed by [6] is a simple way to do the partial bundling.
Proposal 3: For block-spread DFT-S-OFDM format, the max ACK/NACK payload could be 12. 
2.3 ACK/NACK multiplexing with channel selection
In LTE TDD, it was agreed that for Rel-10 UEs that support up to 4 ACK/NACK bits, PUCCH Format 1b with channel selection will be utilized for ACK/NACK transmission. But, it is still unclear how to support carrier aggregation with channel selection while it only supports up to 4 A/N bits in LTE-A TDD. 
If channel selection is also supported for TDD carrier aggregation, stringent partial bundling operations would be implemented to reduce the ACK/NACK payload in most cases as shown in Figure 2. The time-domain bundling within a CC or CC-domain bundling within a sub-frame can be considered, as illustrated in Fig. 2(a) and Fig. 2(b) respectively. The bundled ACK/NACK for each bundling window can then be multiplexed through channel selection.
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      (a) time-domain bundling within a CC                      (b) CC-domain bundling within a sub-frame
Figure 2 Partial bundling in time domain or in CC domain  
For channel selection, all PDSCH scheduled in the bundling window would be re-transmitted, if any PDSCH didn’t correctly receive within bundling window. The unnecessary re-transmission will cause DL transmission performance degrade. We use system level simulation to evaluate downlink performance for CC domain partial bundling, time-domain partial bundling. The detailed simulation assumption can be found in Appendix, and simulation results are given in Table 4 and Table 5. 
Table 4 system performance for time-domain bundling and CC-domain bundling (3GPP case 1)

	3GPP Case1
	A/N CC-domain bundling
	A/N time-domain bundling

	X% cell-edge UEs using A/N bundling 
	performance
	Cell average (Mbps)
	Cell edge (kbps)
	Cell average (Mbps)
	Cell edge (kbps)

	0%
	throughput 
	22.13
	905.27
	22.13
	905.27

	
	perf. loss
	－
	－
	－
	－

	5%
	throughput
	22.09 
	904.81 
	21.99 
	888.56 

	
	perf. loss
	-0.18%
	-0.05%
	-0.63%
	-1.85%

	10%
	throughput
	22.07
	903.01
	21.84
	882.23

	
	perf. loss
	-0.27%
	-0.25%
	-1.31%
	-2.55%

	30%
	throughput
	21.86 
	895.03 
	21.15 
	850.81 

	
	perf. loss
	-1.22%
	-1.13%
	-4.43%
	-6.02%

	50%
	throughput
	21.70 
	889.42 
	20.59 
	842.79 

	
	perf. loss
	-1.94%
	-1.75%
	-6.96%
	-6.90%

	100%
	throughput
	21.15 
	861.90 
	19.33 
	808.24 

	
	perf. loss
	-4.43%
	-4.79%
	-12.65%
	-10.72%


Table 5 system performance for time-domain bundling and CC-domain bundling (3GPP case 3)
	3GPP Case3
	A/N CC-domain bundling
	A/N time-domain bundling

	X% cell-edge UEs using A/N bundling 
	performance
	Cell average (Mbps)
	Cell edge (kbps)
	Cell average (Mbps)
	Cell edge (kbps)

	0%
	throughput 
	16.77
	463.98
	16.77
	463.98

	
	perf. loss
	－
	－
	－
	－

	5%
	throughput
	16.74 
	456.32 
	16.65 
	444.99 

	
	perf. loss
	-0.18%
	-1.65%
	-0.72%
	-4.09%

	10%
	throughput
	16.7
	454.15
	16.52
	440.48

	
	perf. loss
	-0.42%
	-2.12%
	-1.49%
	-5.06%

	30%
	throughput
	16.59 
	455.12 
	16.04 
	435.24 

	
	perf. loss
	-1.07%
	-1.91%
	-4.35%
	-6.19%

	50%
	throughput
	16.50 
	444.47 
	15.56 
	427.46 

	
	perf. loss
	-1.61%
	-4.20%
	-7.22%
	-7.87%

	100%
	throughput
	16.09 
	448.32 
	14.43 
	406.68 

	
	perf. loss
	-4.05%
	-3.38%
	-13.95%
	-12.35%


From the above simulation results, it can be seen that for a typical case of 2 DL CCs aggregated, the loss of CC-domain bundling is much lower than the time-domain bundling. The performance loss of CC-domain bundling is less than 5% in cell average throughput. The performance loss of time-domain bundling is less than 15% in cell average throughput. The bundling number of sub-frames or CCs in one bundling window is also presented in Appendix.

IF the channel selection is supported in TDD carrier aggregation,

· We propose CC domain bundling to avoid the further error cases caused by missing the last PDCCHs occurred in time domain bundling.
At current stage the following method should be applied in LTE-A TDD PUCCH transmission:

· In order to keep backwards compatibility, it should support R8/9 ACK/NACK bundling and ACK/NACK multiplexing with channel selection for R10 TDD UE. 
· As an extension of ACK/NACK bundling, the full ACK/NACK bundling should be supported in R10, because it is important for power-limited UEs. 
· The block-spread DFT-S-OFDM format should also be used to support large ACK/NACK payload. 
As DFT-s-OFDM can support up to 12 and the performance of DFT-s-OFDM is similar to channel selection when  ACK/NAK bits is less than 4 it seems no need to support channel selection plus partial bundling in LTE-A TDD.
If channel selection plus partial bundling is really needed in LTE-A TDD, the partial bundling could be implemented with configured CC groups bundling [6] which is the same method used in block-spread DFT-S-OFDM to simplify the partial bundling design. 
Proposal 4: The channel selection plus partial bundling, if supported in LTE-A TDD, shall keep the same partial bundling method with that in DFT-s-OFDM.  
3 Conclusion
In the contribution we further discuss the ACK/NACK transmission for TDD in LTE-A. Based on the discussions, it is proposed that:

· Spatial bundling is always used in LTE-A TDD.
· For the full A/N bundling mode, CC first DAI design is preferred.

· For block-spread DFT-S-OFDM format, the max ACK/NACK payload could be 12.
· The channel selection plus partial bundling, if supported in LTE-A TDD, shall keep the same partial bundling method with that in DFT-s-OFDM.
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Appendix

The main simulation parameters are listed in the appendix table 3. The olla algorithm is implemented to ensure the initial BLER for each UE. 
Table 6  Simulation parameters

	TDD configuration 
	UL/DL Configuration 2 (DSUDD DSUDD)

	CC configuration 
	All UEs are statically configured 2x5MHz. The number of scheduled CCs/per UE/per Subframe is dynamically determined by eNB.

	CC correlation 
	Independent CCs

	scenario 
	3GPP Case 1  and Case 3

	Antenna configuration
	2Tx 2Rx

	Fast fading model 
	SCM 

	Transmission scheme 
	SU-MIMO with RI adaptation

	Traffic mode 
	full buffer

	The number of UEs per sector
	10

	ACK/NACK spatial bundling 
	Enabled 

	UE-specific bundling
	based on geometry 

	CQI feedback mode
	PUSCH SB 

	CQI feedback periocity
	5ms

	PDCCH 
	no considered

	First Tx BLER target 
	10%

	Olla adjusting step
	0.5dB

	Olla operation is implemented 
	before the ACK/NACK bundling

	Packet Scheduler 
	independent PF on each CC

	HARQ combine
	IR


Table 7 Average Bundled number for CC-domain and time-domain bundling
	bundling num for A/N bundled UEs
	X% cell-edge UEs using A/N bundling 
	average bundling num

	CC-domain bundling 
	5%
	1.26

	
	10%
	1.26

	
	30%
	1.26

	
	50%
	1.26

	
	100%
	1.27

	time-domain bundling 
	5%
	2.7

	
	10%
	2.69

	
	30%
	2.61

	
	50%
	2.55

	
	100%
	2.32
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Figure 3 the bundled number in each bundling window for the ACK/NACK bundled UEs (3GPP Case 1)
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Figure 4 the bundled number in each bundling window for the ACK/NACK bundled UEs (3GPP Case 3)
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				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge

				0%		throughput		73.78		2786.11		73.78		2786.11

						perf. loss		－		－		－		－
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								4CC, 3GPP case1								4CC, 3GPP case1				1CC, 3GPP case1

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge		Cell average		Cell edge

				0%		throughput		91.14		4119.39		91.14		4119.39

						perf. loss		－		－		－		－

				5%		throughput		90.18		4065.38		88.89		3791.36

						perf. loss		-1.05%		-1.31%		-2.47%		-7.96%

				30%		throughput		89.04		3896.19		85.43		3484.74

						perf. loss		-2.30%		-5.42%		-6.27%		-15.41%

				50%		throughput		88.97		3943.17		85.14		3481.23

						perf. loss		-2.38%		-4.28%		-6.58%		-15.49%

				60%		throughput

						perf. loss

				100%		throughput		87.95		3910.86		81.72		3449.7

						perf. loss		-3.50%		-5.06%		-10.34%		-16.26%
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								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge

				0%		throughput		74.52		2864.29		74.52		2864.29

						perf. loss		－		－		－		－

				5%		throughput		73.71		2785.87		72.85		2724.36

						perf. loss		-1.09%		-2.74%		-2.24%		-4.89%

				30%		throughput		72.13		2699.83		68.29		2196.77

						perf. loss		-3.21%		-5.74%		-8.36%		-23.30%

				50%		throughput		72.62		2703.68		71.30		2477.46
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				30%		throughput		1.2923		1.2961		0.3512		0.3762

						perf. loss		-2.39%		-2.13%		-20.97%		-14.77%

				50%		throughput		1.2544		1.2647		0.3511		0.3879

						perf. loss		-5.25%		-4.50%		-20.99%		-12.12%

				100%		throughput		1.0864		1.1284		0.3594		0.3756

						perf. loss		-17.94%		-14.79%		-19.13%		-14.91%
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sim setting

		

				TDD configuration		UL/DL Configuration 2 (DSUDD DSUDD)

				CC configuration		All UEs are statically configured 2x5MHz. The number of scheduled CCs/per UE/per Subframe is dynamically determined by eNB.				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				CC correlation		Independent CCs				1x5MHz		10.73		427.92

				scenario		3GPP Case 1  and Case 3				4x5MHz		43.14		1793.85

				Antenna configuration		2Tx 2Rx				x-time		4.0205		4.1920

				Fast fading model		SCM

				Transmission scheme		SU-MIMO with RI adaptation

				Traffic mode		full buffer				3GPP case3
No bundling		Cell average (Mbps)		Cell edge (kbps)

				The number of UEs per sector		10				1x5MHz		8.1		217.73

				ACK/NACK spatial bundling		Enabled				4x5MHz		32.46		837.85

				UE-specific bundling		based on geometry				x-time		4.0074		3.8481

				CQI feedback mode		PUSCH SB

				CQI feedback periocity		5ms

				PDCCH		no considered

				First Tx BLER target		10%

				Olla step		0.5dB

				Olla operation is implemented		before the ACK/NACK bundling

				Packet Scheduler		independent PF on each CC

				HARQ combine		IR

				这个是NSN的结果: 90%初传成功率

								4CC, 3GPP case1， NSN

								10UE

				X% cell-edge UEs adopting A/N bundling		performance		Cell average SE (A/N time-domain bundling)		Cell average SE (A/N CC-domain bundling)		Cell edge SE (A/N time-domain bundling)		Cell edge SE (A/N CC-domain bundling)

				5%		throughput		1.3239		1.3243		0.4444		0.4414

						perf. loss

				10%		throughput		1.3175		1.3195		0.3546		0.3817

						perf. loss		-0.48%		-0.36%		-20.21%		-13.53%

				30%		throughput		1.2923		1.2961		0.3512		0.3762

						perf. loss		-2.39%		-2.13%		-20.97%		-14.77%

				50%		throughput		1.2544		1.2647		0.3511		0.3879

						perf. loss		-5.25%		-4.50%		-20.99%		-12.12%

				100%		throughput		1.0864		1.1284		0.3594		0.3756

						perf. loss		-17.94%		-14.79%		-19.13%		-14.91%

								20UE

				X% cell-edge UEs adopting A/N bundling		performance		Cell average SE (A/N time-domain bundling)		Cell average SE (A/N CC-domain bundling)		Cell edge SE (A/N time-domain bundling)		Cell edge SE (A/N CC-domain bundling)

				5%		throughput		1.3010		1.3045		0.3707		0.4007

						perf. loss

				10%		throughput		1.2975		1.3007		0.3725		0.4151

						perf. loss		-0.27%		-0.29%		0.49%		3.59%

				30%		throughput		1.2764		1.2874		0.3608		0.4081

						perf. loss		-1.89%		-1.31%		-2.67%		1.85%

				50%		throughput		1.2365		1.2595		0.3689		0.4001

						perf. loss		-4.96%		-3.45%		-0.49%		-0.15%

				100%		throughput		1.0965		1.1667		0.3627		0.3993

						perf. loss		-15.72%		-10.56%		-2.16%		-0.35%





独立调度,2x5M. olla before

		

				下面是2010.08.14的仿真结果；olla is used before the ACK/NACK bundling operation, and is just after the ACK/NACK is calculated;
设定初传成功率＝90%情况下的仿真结果：2x5MHz

				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP Case1; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		22.13		905.27		22.13		905.27				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		73.58%		26.42%		0.00%		0.00%		1.26		89.51%

				5%		throughput		22.09		904.81		21.99		888.56				10%		CC-domain bundling		74.47%		25.53%		0.00%		0.00%		1.26		89.37%

						perf. loss		-0.18%		-0.05%		-0.63%		-1.85%				30%		CC-domain bundling		74.07%		25.93%		0.00%		0.00%		1.26		88.67%

				10%		throughput		22.07		903.01		21.84		882.23				50%		CC-domain bundling		73.42%		26.58%		0.00%		0.00%		1.26		87.89%				3GPP case 1 
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.27%		-0.25%		-1.31%		-2.55%				100%		CC-domain bundling		73.24%		26.76%		0.00%		0.00%		1.27		86.19%										in theory		in practice

				30%		throughput		21.86		895.03		21.15		850.81				0%		time-domain bundling		－		－		－		0.00%		－		－				CC-domain bundling		100%		1.27		0.89^1.27=0.8624		86.19%

						perf. loss		-1.22%		-1.13%		-4.43%		-6.02%				5%		time-domain bundling		22.77%		21.34%		19.24%		36.66%		2.70		89.12%				time-domain bundling		100%		2.32		0.89^2.32=0.7631		77.99%

				50%		throughput		21.70		889.42		20.59		842.79				10%		time-domain bundling		23.53%		20.56%		19.40%		36.51%		2.69		88.44%

						perf. loss		-1.94%		-1.75%		-6.96%		-6.90%				30%		time-domain bundling		24.12%		23.24%		19.86%		32.77%		2.61		85.71%

				100%		throughput		21.15		861.90		19.33		808.24				50%		time-domain bundling		25.42%		24.52%		19.79%		30.26%		2.55		83.02%

						perf. loss		-4.43%		-4.79%		-12.65%		-10.72%				100%		time-domain bundling		30.82%		27.99%		19.21%		21.99%		2.32		77.99%

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz																																				0.8624		0.8634

				3GPP Case3; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling																												0.7631		0.7525

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		16.77		463.98		16.77		463.98				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		76.57%		23.43%		－		－		1.23		89.25%

				5%		throughput		16.74		456.32		16.65		444.99				10%		CC-domain bundling		75.26%		24.74%		－		－		1.25		89.13%

						perf. loss		-0.18%		-1.65%		-0.72%		-4.09%				30%		CC-domain bundling		75.32%		24.68%		－		－		1.25		88.42%

				10%		throughput		16.7		454.15		16.52		440.48				50%		CC-domain bundling		74.63%		25.37%		－		－		1.25		87.59%

						perf. loss		-0.42%		-2.12%		-1.49%		-5.06%				100%		CC-domain bundling		73.63%		26.37%		－		－		1.26		85.63%

				30%		throughput		16.59		455.12		16.04		435.24				0%		time-domain bundling		－		－		－		－		－		－				3GPP case 3 
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-1.07%		-1.91%		-4.35%		-6.19%				5%		time-domain bundling		22.62%		20.34%		18.27%		38.78%		2.73		88.77%										in theory		in practice

				50%		throughput		16.50		444.47		15.56		427.46				10%		time-domain bundling		23.18%		20.75%		19.48%		36.59%		2.69		88.14%				CC-domain bundling		100%		1.26		0.89^1.26=0.8634		85.63%

						perf. loss		-1.61%		-4.20%		-7.22%		-7.87%				30%		time-domain bundling		23.32%		22.66%		19.50%		34.52%		2.65		85.23%				time-domain bundling		100%		2.44		0.89^2.44=0.7525		75.80%

				100%		throughput		16.09		448.32		14.43		406.68				50%		time-domain bundling		24.56%		23.36%		19.73%		32.35%		2.60		82.31%

						perf. loss		-4.05%		-3.38%		-13.95%		-12.35%				100%		time-domain bundling		27.74%		26.52%		20.11%		25.63%		2.44		75.80%
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独立调度,2x5M. olla before
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独立调度,4x5M, olla after
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				下面是2010.08.14的仿真结果；olla is used before the ACK/NACK bundling operation, and is just after the ACK/NACK is calculated;
设定初传成功率＝90%情况下的仿真结果：4x5MHz

				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case1; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		44.34		1904.5		44.34		1904.5				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		39.52%		36.20%		19.00%		5.27%		1.90		89.24%

				5%		throughput		44.14		1895.12		44.04		1875.03				10%		CC-domain bundling		40.73%		36.32%		18.22%		4.73%		1.87		88.81%

						perf. loss		-0.45%		-0.49%		-0.68%		-1.55%				30%		CC-domain bundling		39.82%		37.09%		18.68%		4.41%		1.87		86.74%

				10%		throughput		43.92		1873.59		43.74		1856.14				50%		CC-domain bundling		39.30%		37.47%		18.77%		4.46%		1.88		83.41%				3GPP case 1
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.95%		-1.62%		-1.35%		-2.54%				100%		CC-domain bundling		39.94%		37.03%		18.40%		4.63%		1.88		79.22%										in theory		in practice

				30%		throughput		43.03		1817.82		42.55		1800.08				0%		time-domain bundling		－		－		－		－		－		－				CC-domain bundling		100%		1.88		0.89^1.88=0.8033		79.22%

						perf. loss		-2.95%		-4.55%		-4.04%		-5.48%				5%		time-domain bundling		22.75%		20.59%		18.88%		37.78%		2.72		89.14%				time-domain bundling		100%		2.32		0.89^2.32=0.7631		77.88%

				50%		throughput		42.12		1811.19		41.39		1757.06				10%		time-domain bundling		23.14%		21.51%		19.33%		36.02%		2.68		88.54%

						perf. loss		-5.01%		-4.90%		-6.65%		-7.74%				30%		time-domain bundling		24.86%		23.44%		19.54%		32.15%		2.59		85.97%

				100%		throughput		39.45		1730.87		38.88		1711.74				50%		time-domain bundling		25.82%		24.70%		19.74%		29.74%		2.53		83.41%

						perf. loss		-11.03%		-9.12%		-12.31%		-10.12%				100%		time-domain bundling		30.75%		28.03%		19.41%		21.83%		2.32		77.88%

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		33.51		934.23		33.51		934.23				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		45.54%		35.49%		15.76%		3.21%		1.77		88.96%

				5%		throughput		33.40		932.03		33.32		919.51				10%		CC-domain bundling		44.10%		35.64%		16.80%		3.46%		1.80		88.53%

						perf. loss		-0.33%		-0.24%		-0.57%		-1.58%				30%		CC-domain bundling		42.16%		36.67%		17.33%		3.85%		1.83		86.44%

				10%		throughput		33.22		923.68		33.06		906.49				50%		CC-domain bundling		40.76%		37.01%		18.13%		4.09%		1.86		84.05%				3GPP case 3
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.87%		-1.13%		-1.34%		-2.97%				100%		CC-domain bundling		40.29%		36.89%		18.45%		4.37%		1.87		78.14%										in theory		in practice

				30%		throughput		32.61		893.42		32.10		895.59				0%		time-domain bundling		－		－		－		－		－		－				CC-domain bundling		100%		1.87		0.89^1.87=0.8042		78.14%

						perf. loss		-2.69%		-4.37%		-4.21%		-4.14%				5%		time-domain bundling		27.54%		26.43%		19.78%		26.25%		2.71		88.77%				time-domain bundling		100%		2.45		0.89^2.45=0.7516		75.71%

				50%		throughput		31.89		879.77		31.15		867.89				10%		time-domain bundling		23.64%		20.86%		18.53%		36.94%		2.69		88.14%

						perf. loss		-4.83%		-5.83%		-7.04%		-7.10%				30%		time-domain bundling		23.52%		22.42%		19.26%		34.80%		2.65		85.29%

				100%		throughput		29.84		854.35		28.88		844.80				50%		time-domain bundling		24.57%		23.43%		19.68%		32.32%		2.60		82.48%

						perf. loss		-10.95%		-8.55%		-13.82%		-9.57%				100%		time-domain bundling		27.54%		26.43%		19.78%		26.25%		2.45		75.71%
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				下面是2010.08.14的仿真结果；olla is used after the ACK/NACK bundling operation
设定初传成功率＝90%情况下的仿真结果：4x5MHz

				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case1; ollas is after bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs 
using A/N bundling		performance		Cell average 
(Mbps)		Cell edge 
(kbps)		Cell average 
(Mbps)		Cell edge 
(kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial BLER

				0%		throughput		43.16		1793.85		43.16		1793.85				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－						time-domain bundling		－		－		－		－		－		－

				5%		throughput		43.07		1741.56		43.11		1773.08				5%		CC-domain bundling		18.35%		15.72%		17.41%		48.52%		2.96

						perf. loss		-0.21%		-2.91%		-0.12%		-1.16%						time-domain bundling		47.77%		34.89%		14.18%		3.16%		1.73

				10%		throughput		43.01		1610.32		43.00		1658.14				10%		CC-domain bundling		18.10%		16.07%		17.33%		48.49%		2.96

						perf. loss		-0.35%		-10.23%		-0.37%		-7.57%						time-domain bundling		46.17%		35.39%		15.26%		3.17%		1.75

				30%		throughput		42.59		1575.46		42.55		1580.37				30%		CC-domain bundling		19.27%		16.92%		18.36%		45.44%		2.90

						perf. loss		-1.32%		-12.17%		-1.41%		-11.90%						time-domain bundling		44.61%		36.42%		15.57%		3.40%		1.78

				50%		throughput		42.02		1578.61		42.00		1567.02				50%		CC-domain bundling		19.85%		17.89%		18.27%		43.99%		2.86

						perf. loss		-2.64%		-12.00%		-2.69%		-12.64%						time-domain bundling		44.22%		36.18%		16.08%		3.52%		1.79

				100%		throughput		39.79		1578.11		40.09		1581.17				100%		CC-domain bundling		22.31%		20.47%		18.92%		38.30%		2.73

						perf. loss		-7.81%		-12.03%		-7.11%		-11.86%						time-domain bundling		41.62%		36.04%		17.95%		4.39%		1.85

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case3; ollas is after bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num		1		2		3		4		average bundling num		initial BLER

				0%		throughput		32.46		837.85		32.46		837.85				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－						time-domain bundling		－		－		－		－		－		－

				5%		throughput		32.43		796.55		32.48		769.51				5%		CC-domain bundling

						perf. loss		-0.09%		-4.93%		0.06%		-8.16%						time-domain bundling

				10%		throughput		32.45		730.34		32.46		706.37				10%		CC-domain bundling

						perf. loss		-0.03%		-12.83%		0.00%		-15.69%						time-domain bundling

				30%		throughput		32.11		736.61		32.18		707.40				30%		CC-domain bundling

						perf. loss		-1.08%		-12.08%		-0.86%		-15.57%						time-domain bundling

				50%		throughput		31.71		694.70		31.73		692.33				50%		CC-domain bundling

						perf. loss		-2.31%		-17.09%		-2.25%		-17.37%						time-domain bundling

				100%		throughput		29.70		705.35		29.98		713.00				100%		CC-domain bundling

						perf. loss		-8.50%		-15.81%		-7.64%		-14.90%						time-domain bundling
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						X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

										Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)

						0%		throughput		74.52		2864.29		74.52		2864.29

								perf. loss		－		－		－		－

						100%		throughput		71.37		2732.97		65.10		2240.04

								perf. loss		-4.23%		-4.58%		-12.64%		-21.79%

						设置olla_target_bler=0.1, olla_sinr_step=0.5

						X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

										Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)

						0%		throughput		74.74		2491.06		74.74		2491.06

								perf. loss		－		－		－		－

						100%		throughput		68.98		2111.97

								perf. loss		-7.71%		-15.22%		-100.00%		-100.00%

						设置olla_target_bler=0.2, olla_sinr_step=0.5

						X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

										Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)

						0%		throughput		69.65		2367.74

								perf. loss		－		－		－		－

						100%		throughput		64.62		2153.80

								perf. loss		-7.22%		-9.04%		0.00%		0.00%

						设置olla_target_bler=0.3, olla_sinr_step=0.5

						X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

										Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)

						0%		throughput		63.94		2480.09

								perf. loss		－		－		－		－

						100%		throughput		59.29		2102.79

								perf. loss		-7.27%		-15.21%		0.00%		0.00%





CA 0.96

		

				这个是之前的程序

								4CC, 3GPP case1								4CC, 3GPP case1				1CC, 3GPP case1

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge		Cell average		Cell edge

				0%		throughput		91.14		4119.39		91.14		4119.39

						perf. loss		－		－		－		－

				5%		throughput		90.18		4065.38		88.89		3791.36

						perf. loss		-1.05%		-1.31%		-2.47%		-7.96%

				30%		throughput		89.04		3896.19		85.43		3484.74

						perf. loss		-2.30%		-5.42%		-6.27%		-15.41%

				50%		throughput		88.97		3943.17		85.14		3481.23

						perf. loss		-2.38%		-4.28%		-6.58%		-15.49%

				60%		throughput

						perf. loss

				100%		throughput		87.95		3910.86		81.72		3449.7

						perf. loss		-3.50%		-5.06%		-10.34%		-16.26%

								4CC, 3GPP case3								4CC, 3GPP case3

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge

				0%		throughput		73.78		2786.11		73.78		2786.11

						perf. loss		－		－		－		－

				5%		throughput		73.71		2785.87		72.85		2724.36

						perf. loss		-0.09%		-0.01%		-1.26%		-2.22%

				30%		throughput		72.13		2699.83		68.29		2196.77

						perf. loss		-2.24%		-3.10%		-7.44%		-21.15%

				50%		throughput		74.15		2815.13		73.89		2762.34

						perf. loss		0.50%		1.04%		0.15%		-0.85%

				60%		throughput

						perf. loss

				100%		throughput		71.52		2684.12		66.30		2212.14

						perf. loss		-3.06%		-3.66%		-10.14%		-20.60%

				这个是新的程序

								4CC, 3GPP case1								4CC, 3GPP case1				1CC, 3GPP case1

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge		Cell average		Cell edge

				0%		throughput		91.14		4119.39		91.14		4119.39

						perf. loss		－		－		－		－

				5%		throughput		90.18		4065.38		88.89		3791.36

						perf. loss		-1.05%		-1.31%		-2.47%		-7.96%

				30%		throughput		89.04		3896.19		85.43		3484.74

						perf. loss		-2.30%		-5.42%		-6.27%		-15.41%

				50%		throughput		88.97		3943.17		85.14		3481.23

						perf. loss		-2.38%		-4.28%		-6.58%		-15.49%

				60%		throughput

						perf. loss

				100%		throughput		87.95		3910.86		81.72		3449.7

						perf. loss		-3.50%		-5.06%		-10.34%		-16.26%

								4CC, 3GPP case3								4CC, 3GPP case3

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge

				0%		throughput		74.52		2864.29		74.52		2864.29

						perf. loss		－		－		－		－

				5%		throughput		73.71		2785.87		72.85		2724.36

						perf. loss		-1.09%		-2.74%		-2.24%		-4.89%

				30%		throughput		72.13		2699.83		68.29		2196.77

						perf. loss		-3.21%		-5.74%		-8.36%		-23.30%

				50%		throughput		72.62		2703.68		71.30		2477.46

						perf. loss		-2.55%		-5.61%		-4.32%		-13.51%

				60%		throughput

						perf. loss

				100%		throughput		71.37		2732.97		65.10		2240.04

						perf. loss		-4.23%		-4.58%		-12.64%		-21.79%

				这个是NSN的结果

								4CC, 3GPP case1， NSN

				X% cell-edge UEs adopting A/N bundling		performance		Cell average SE (A/N time-domain bundling)		Cell average SE (A/N CC-domain bundling)		Cell edge SE (A/N time-domain bundling)		Cell edge SE (A/N CC-domain bundling)

				5%		throughput		1.3239		1.3243		0.4444		0.4414

						perf. loss

				10%		throughput		1.3175		1.3195		0.3546		0.3817

						perf. loss		-0.48%		-0.36%		-20.21%		-13.53%

				30%		throughput		1.2923		1.2961		0.3512		0.3762

						perf. loss		-2.39%		-2.13%		-20.97%		-14.77%

				50%		throughput		1.2544		1.2647		0.3511		0.3879

						perf. loss		-5.25%		-4.50%		-20.99%		-12.12%

				100%		throughput		1.0864		1.1284		0.3594		0.3756

						perf. loss		-17.94%		-14.79%		-19.13%		-14.91%
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sim setting

		

				TDD configuration		UL/DL Configuration 2 (DSUDD DSUDD)

				CC configuration		All UEs are statically configured 2x5MHz. The number of scheduled CCs/per UE/per Subframe is dynamically determined by eNB.				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				CC correlation		Independent CCs				1x5MHz		10.73		427.92

				scenario		3GPP Case 1  and Case 3				4x5MHz		43.14		1793.85

				Antenna configuration		2Tx 2Rx				x-time		4.0205		4.1920

				Fast fading model		SCM

				Transmission scheme		SU-MIMO with RI adaptation

				Traffic mode		full buffer				3GPP case3
No bundling		Cell average (Mbps)		Cell edge (kbps)

				The number of UEs per sector		10				1x5MHz		8.1		217.73

				ACK/NACK spatial bundling		Enabled				4x5MHz		32.46		837.85

				UE-specific bundling		based on geometry				x-time		4.0074		3.8481

				CQI feedback mode		PUSCH SB

				CQI feedback periocity		5ms

				PDCCH		no considered

				First Tx BLER target		10%

				Olla step		0.5dB

				Olla operation is implemented		before the ACK/NACK bundling

				Packet Scheduler		independent PF on each CC

				HARQ combine		IR

				这个是NSN的结果: 90%初传成功率

								4CC, 3GPP case1， NSN

								10UE

				X% cell-edge UEs adopting A/N bundling		performance		Cell average SE (A/N time-domain bundling)		Cell average SE (A/N CC-domain bundling)		Cell edge SE (A/N time-domain bundling)		Cell edge SE (A/N CC-domain bundling)

				5%		throughput		1.3239		1.3243		0.4444		0.4414

						perf. loss

				10%		throughput		1.3175		1.3195		0.3546		0.3817

						perf. loss		-0.48%		-0.36%		-20.21%		-13.53%

				30%		throughput		1.2923		1.2961		0.3512		0.3762

						perf. loss		-2.39%		-2.13%		-20.97%		-14.77%

				50%		throughput		1.2544		1.2647		0.3511		0.3879

						perf. loss		-5.25%		-4.50%		-20.99%		-12.12%

				100%		throughput		1.0864		1.1284		0.3594		0.3756

						perf. loss		-17.94%		-14.79%		-19.13%		-14.91%

								20UE

				X% cell-edge UEs adopting A/N bundling		performance		Cell average SE (A/N time-domain bundling)		Cell average SE (A/N CC-domain bundling)		Cell edge SE (A/N time-domain bundling)		Cell edge SE (A/N CC-domain bundling)

				5%		throughput		1.3010		1.3045		0.3707		0.4007

						perf. loss

				10%		throughput		1.2975		1.3007		0.3725		0.4151

						perf. loss		-0.27%		-0.29%		0.49%		3.59%

				30%		throughput		1.2764		1.2874		0.3608		0.4081

						perf. loss		-1.89%		-1.31%		-2.67%		1.85%

				50%		throughput		1.2365		1.2595		0.3689		0.4001

						perf. loss		-4.96%		-3.45%		-0.49%		-0.15%

				100%		throughput		1.0965		1.1667		0.3627		0.3993

						perf. loss		-15.72%		-10.56%		-2.16%		-0.35%





独立调度,2x5M. olla before

		

				下面是2010.08.14的仿真结果；olla is used before the ACK/NACK bundling operation, and is just after the ACK/NACK is calculated;
设定初传成功率＝90%情况下的仿真结果：2x5MHz

				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP Case1; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		22.13		905.27		22.13		905.27				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		73.58%		26.42%		0.00%		0.00%		1.26		89.51%

				5%		throughput		22.09		904.81		21.99		888.56				10%		CC-domain bundling		74.47%		25.53%		0.00%		0.00%		1.26		89.37%

						perf. loss		-0.18%		-0.05%		-0.63%		-1.85%				30%		CC-domain bundling		74.07%		25.93%		0.00%		0.00%		1.26		88.67%

				10%		throughput		22.07		903.01		21.84		882.23				50%		CC-domain bundling		73.42%		26.58%		0.00%		0.00%		1.26		87.89%				3GPP case 1 
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.27%		-0.25%		-1.31%		-2.55%				100%		CC-domain bundling		73.24%		26.76%		0.00%		0.00%		1.27		86.19%										in theory		in practice

				30%		throughput		21.86		895.03		21.15		850.81				0%		time-domain bundling		－		－		－		0.00%		－		－				CC-domain bundling		100%		1.27		0.89^1.27=0.8624		86.19%

						perf. loss		-1.22%		-1.13%		-4.43%		-6.02%				5%		time-domain bundling		22.77%		21.34%		19.24%		36.66%		2.70		89.12%				time-domain bundling		100%		2.32		0.89^2.32=0.7631		77.99%

				50%		throughput		21.70		889.42		20.59		842.79				10%		time-domain bundling		23.53%		20.56%		19.40%		36.51%		2.69		88.44%

						perf. loss		-1.94%		-1.75%		-6.96%		-6.90%				30%		time-domain bundling		24.12%		23.24%		19.86%		32.77%		2.61		85.71%

				100%		throughput		21.15		861.90		19.33		808.24				50%		time-domain bundling		25.42%		24.52%		19.79%		30.26%		2.55		83.02%

						perf. loss		-4.43%		-4.79%		-12.65%		-10.72%				100%		time-domain bundling		30.82%		27.99%		19.21%		21.99%		2.32		77.99%

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz																																				0.8624		0.8634

				3GPP Case3; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling																												0.7631		0.7525

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		16.77		463.98		16.77		463.98				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		76.57%		23.43%		－		－		1.23		89.25%

				5%		throughput		16.74		456.32		16.65		444.99				10%		CC-domain bundling		75.26%		24.74%		－		－		1.25		89.13%

						perf. loss		-0.18%		-1.65%		-0.72%		-4.09%				30%		CC-domain bundling		75.32%		24.68%		－		－		1.25		88.42%

				10%		throughput		16.7		454.15		16.52		440.48				50%		CC-domain bundling		74.63%		25.37%		－		－		1.25		87.59%

						perf. loss		-0.42%		-2.12%		-1.49%		-5.06%				100%		CC-domain bundling		73.63%		26.37%		－		－		1.26		85.63%

				30%		throughput		16.59		455.12		16.04		435.24				0%		time-domain bundling		－		－		－		－		－		－				3GPP case 3 
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-1.07%		-1.91%		-4.35%		-6.19%				5%		time-domain bundling		22.62%		20.34%		18.27%		38.78%		2.73		88.77%										in theory		in practice

				50%		throughput		16.50		444.47		15.56		427.46				10%		time-domain bundling		23.18%		20.75%		19.48%		36.59%		2.69		88.14%				CC-domain bundling		100%		1.26		0.89^1.26=0.8634		85.63%

						perf. loss		-1.61%		-4.20%		-7.22%		-7.87%				30%		time-domain bundling		23.32%		22.66%		19.50%		34.52%		2.65		85.23%				time-domain bundling		100%		2.44		0.89^2.44=0.7525		75.80%

				100%		throughput		16.09		448.32		14.43		406.68				50%		time-domain bundling		24.56%		23.36%		19.73%		32.35%		2.60		82.31%

						perf. loss		-4.05%		-3.38%		-13.95%		-12.35%				100%		time-domain bundling		27.74%		26.52%		20.11%		25.63%		2.44		75.80%
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独立调度,2x5M. olla before
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独立调度,4x5M. olla before
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				下面是2010.08.14的仿真结果；olla is used before the ACK/NACK bundling operation, and is just after the ACK/NACK is calculated;
设定初传成功率＝90%情况下的仿真结果：4x5MHz

				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case1; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		44.34		1904.5		44.34		1904.5				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		39.52%		36.20%		19.00%		5.27%		1.90		89.24%

				5%		throughput		44.14		1895.12		44.04		1875.03				10%		CC-domain bundling		40.73%		36.32%		18.22%		4.73%		1.87		88.81%

						perf. loss		-0.45%		-0.49%		-0.68%		-1.55%				30%		CC-domain bundling		39.82%		37.09%		18.68%		4.41%		1.87		86.74%

				10%		throughput		43.92		1873.59		43.74		1856.14				50%		CC-domain bundling		39.30%		37.47%		18.77%		4.46%		1.88		83.41%				3GPP case 1
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.95%		-1.62%		-1.35%		-2.54%				100%		CC-domain bundling		39.94%		37.03%		18.40%		4.63%		1.88		79.22%										in theory		in practice

				30%		throughput		43.03		1817.82		42.55		1800.08				0%		time-domain bundling		－		－		－		－		－		－				CC-domain bundling		100%		1.88		0.89^1.88=0.8033		79.22%

						perf. loss		-2.95%		-4.55%		-4.04%		-5.48%				5%		time-domain bundling		22.75%		20.59%		18.88%		37.78%		2.72		89.14%				time-domain bundling		100%		2.32		0.89^2.32=0.7631		77.88%

				50%		throughput		42.12		1811.19		41.39		1757.06				10%		time-domain bundling		23.14%		21.51%		19.33%		36.02%		2.68		88.54%

						perf. loss		-5.01%		-4.90%		-6.65%		-7.74%				30%		time-domain bundling		24.86%		23.44%		19.54%		32.15%		2.59		85.97%

				100%		throughput		39.45		1730.87		38.88		1711.74				50%		time-domain bundling		25.82%		24.70%		19.74%		29.74%		2.53		83.41%

						perf. loss		-11.03%		-9.12%		-12.31%		-10.12%				100%		time-domain bundling		30.75%		28.03%		19.41%		21.83%		2.32		77.88%

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		33.51		934.23		33.51		934.23				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		45.54%		35.49%		15.76%		3.21%		1.77		88.96%

				5%		throughput		33.40		932.03		33.32		919.51				10%		CC-domain bundling		44.10%		35.64%		16.80%		3.46%		1.80		88.53%

						perf. loss		-0.33%		-0.24%		-0.57%		-1.58%				30%		CC-domain bundling		42.16%		36.67%		17.33%		3.85%		1.83		86.44%

				10%		throughput		33.22		923.68		33.06		906.49				50%		CC-domain bundling		40.76%		37.01%		18.13%		4.09%		1.86		84.05%				3GPP case 3
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.87%		-1.13%		-1.34%		-2.97%				100%		CC-domain bundling		40.29%		36.89%		18.45%		4.37%		1.87		78.14%										in theory		in practice

				30%		throughput		32.61		893.42		32.10		895.59				0%		time-domain bundling		－		－		－		－		－		－				CC-domain bundling		100%		1.87		0.89^1.87=0.8042		78.14%

						perf. loss		-2.69%		-4.37%		-4.21%		-4.14%				5%		time-domain bundling		27.54%		26.43%		19.78%		26.25%		2.71		88.77%				time-domain bundling		100%		2.45		0.89^2.45=0.7516		75.71%

				50%		throughput		31.89		879.77		31.15		867.89				10%		time-domain bundling		23.64%		20.86%		18.53%		36.94%		2.69		88.14%

						perf. loss		-4.83%		-5.83%		-7.04%		-7.10%				30%		time-domain bundling		23.52%		22.42%		19.26%		34.80%		2.65		85.29%

				100%		throughput		29.84		854.35		28.88		844.80				50%		time-domain bundling		24.57%		23.43%		19.68%		32.32%		2.60		82.48%

						perf. loss		-10.95%		-8.55%		-13.82%		-9.57%				100%		time-domain bundling		27.54%		26.43%		19.78%		26.25%		2.45		75.71%
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				下面是2010.08.14的仿真结果；olla is used after the ACK/NACK bundling operation
设定初传成功率＝90%情况下的仿真结果：4x5MHz

				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case1; ollas is after bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs 
using A/N bundling		performance		Cell average 
(Mbps)		Cell edge 
(kbps)		Cell average 
(Mbps)		Cell edge 
(kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial BLER

				0%		throughput		43.16		1793.85		43.16		1793.85				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－						time-domain bundling		－		－		－		－		－		－

				5%		throughput		43.07		1741.56		43.11		1773.08				5%		CC-domain bundling		18.35%		15.72%		17.41%		48.52%		2.96

						perf. loss		-0.21%		-2.91%		-0.12%		-1.16%						time-domain bundling		47.77%		34.89%		14.18%		3.16%		1.73

				10%		throughput		43.01		1610.32		43.00		1658.14				10%		CC-domain bundling		18.10%		16.07%		17.33%		48.49%		2.96

						perf. loss		-0.35%		-10.23%		-0.37%		-7.57%						time-domain bundling		46.17%		35.39%		15.26%		3.17%		1.75

				30%		throughput		42.59		1575.46		42.55		1580.37				30%		CC-domain bundling		19.27%		16.92%		18.36%		45.44%		2.90

						perf. loss		-1.32%		-12.17%		-1.41%		-11.90%						time-domain bundling		44.61%		36.42%		15.57%		3.40%		1.78

				50%		throughput		42.02		1578.61		42.00		1567.02				50%		CC-domain bundling		19.85%		17.89%		18.27%		43.99%		2.86

						perf. loss		-2.64%		-12.00%		-2.69%		-12.64%						time-domain bundling		44.22%		36.18%		16.08%		3.52%		1.79

				100%		throughput		39.79		1578.11		40.09		1581.17				100%		CC-domain bundling		22.31%		20.47%		18.92%		38.30%		2.73

						perf. loss		-7.81%		-12.03%		-7.11%		-11.86%						time-domain bundling		41.62%		36.04%		17.95%		4.39%		1.85

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case3; ollas is after bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num		1		2		3		4		average bundling num		initial BLER

				0%		throughput		32.46		837.85		32.46		837.85				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－						time-domain bundling		－		－		－		－		－		－

				5%		throughput		32.43		796.55		32.48		769.51				5%		CC-domain bundling

						perf. loss		-0.09%		-4.93%		0.06%		-8.16%						time-domain bundling

				10%		throughput		32.45		730.34		32.46		706.37				10%		CC-domain bundling

						perf. loss		-0.03%		-12.83%		0.00%		-15.69%						time-domain bundling

				30%		throughput		32.11		736.61		32.18		707.40				30%		CC-domain bundling

						perf. loss		-1.08%		-12.08%		-0.86%		-15.57%						time-domain bundling

				50%		throughput		31.71		694.70		31.73		692.33				50%		CC-domain bundling

						perf. loss		-2.31%		-17.09%		-2.25%		-17.37%						time-domain bundling

				100%		throughput		29.70		705.35		29.98		713.00				100%		CC-domain bundling

						perf. loss		-8.50%		-15.81%		-7.64%		-14.90%						time-domain bundling
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						X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

										Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)

						0%		throughput		74.52		2864.29		74.52		2864.29

								perf. loss		－		－		－		－

						100%		throughput		71.37		2732.97		65.10		2240.04

								perf. loss		-4.23%		-4.58%		-12.64%		-21.79%

						X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

										Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)

						0%		throughput		74.74		2491.06		74.74		2491.06

								perf. loss		－		－		－		－

						100%		throughput		68.98		2111.97

								perf. loss		-7.71%		-15.22%		-100.00%		-100.00%

						X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

										Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)

						0%		throughput		69.65		2367.74

								perf. loss		－		－		－		－

						100%		throughput		64.62		2153.80

								perf. loss		-7.22%		-9.04%		0.00%		0.00%

						X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

										Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)

						0%		throughput		63.94		2480.09

								perf. loss		－		－		－		－

						100%		throughput		59.29		2102.79

								perf. loss		-7.27%		-15.21%		0.00%		0.00%





CA 0.96

		

				这个是之前的程序

								4CC, 3GPP case1								4CC, 3GPP case1				1CC, 3GPP case1

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge		Cell average		Cell edge

				0%		throughput		91.14		4119.39		91.14		4119.39

						perf. loss		－		－		－		－

				5%		throughput		90.18		4065.38		88.89		3791.36

						perf. loss		-1.05%		-1.31%		-2.47%		-7.96%

				30%		throughput		89.04		3896.19		85.43		3484.74

						perf. loss		-2.30%		-5.42%		-6.27%		-15.41%

				50%		throughput		88.97		3943.17		85.14		3481.23

						perf. loss		-2.38%		-4.28%		-6.58%		-15.49%

				60%		throughput

						perf. loss

				100%		throughput		87.95		3910.86		81.72		3449.7

						perf. loss		-3.50%		-5.06%		-10.34%		-16.26%

								4CC, 3GPP case3								4CC, 3GPP case3

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge

				0%		throughput		73.78		2786.11		73.78		2786.11

						perf. loss		－		－		－		－

				5%		throughput		73.71		2785.87		72.85		2724.36

						perf. loss		-0.09%		-0.01%		-1.26%		-2.22%

				30%		throughput		72.13		2699.83		68.29		2196.77

						perf. loss		-2.24%		-3.10%		-7.44%		-21.15%

				50%		throughput		74.15		2815.13		73.89		2762.34

						perf. loss		0.50%		1.04%		0.15%		-0.85%

				60%		throughput

						perf. loss

				100%		throughput		71.52		2684.12		66.30		2212.14

						perf. loss		-3.06%		-3.66%		-10.14%		-20.60%

				这个是新的程序

								4CC, 3GPP case1								4CC, 3GPP case1				1CC, 3GPP case1

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge		Cell average		Cell edge

				0%		throughput		91.14		4119.39		91.14		4119.39

						perf. loss		－		－		－		－

				5%		throughput		90.18		4065.38		88.89		3791.36

						perf. loss		-1.05%		-1.31%		-2.47%		-7.96%

				30%		throughput		89.04		3896.19		85.43		3484.74

						perf. loss		-2.30%		-5.42%		-6.27%		-15.41%

				50%		throughput		88.97		3943.17		85.14		3481.23

						perf. loss		-2.38%		-4.28%		-6.58%		-15.49%

				60%		throughput

						perf. loss

				100%		throughput		87.95		3910.86		81.72		3449.7

						perf. loss		-3.50%		-5.06%		-10.34%		-16.26%

								4CC, 3GPP case3								4CC, 3GPP case3

				X% cell-edge UEs using A/N bundling		performance		A/N time-domain bundling				A/N CC-domain bundling

								Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)		Cell average		Cell edge

				0%		throughput		74.52		2864.29		74.52		2864.29

						perf. loss		－		－		－		－

				5%		throughput		73.71		2785.87		72.85		2724.36

						perf. loss		-1.09%		-2.74%		-2.24%		-4.89%

				30%		throughput		72.13		2699.83		68.29		2196.77

						perf. loss		-3.21%		-5.74%		-8.36%		-23.30%

				50%		throughput		72.62		2703.68		71.30		2477.46

						perf. loss		-2.55%		-5.61%		-4.32%		-13.51%

				60%		throughput

						perf. loss

				100%		throughput		71.37		2732.97		65.10		2240.04

						perf. loss		-4.23%		-4.58%		-12.64%		-21.79%

				X% cell-edge UEs adopting A/N bundling		performance		Cell average SE (A/N time-domain bundling)		Cell average SE (A/N CC-domain bundling)		Cell edge SE (A/N time-domain bundling)		Cell edge SE (A/N CC-domain bundling)

				5%		throughput		1.3239		1.3243		0.4444		0.4414

						perf. loss

				10%		throughput		1.3175		1.3195		0.3546		0.3817

						perf. loss		-0.48%		-0.36%		-20.21%		-13.53%

				30%		throughput		1.2923		1.2961		0.3512		0.3762

						perf. loss		-2.39%		-2.13%		-20.97%		-14.77%

				50%		throughput		1.2544		1.2647		0.3511		0.3879

						perf. loss		-5.25%		-4.50%		-20.99%		-12.12%

				100%		throughput		1.0864		1.1284		0.3594		0.3756

						perf. loss		-17.94%		-14.79%		-19.13%		-14.91%



&L&G&C&F&R&"宋体,常规"文档密级：

&L&D&C华为机密，未经许可不得扩散&R第&P页，共&N页



sim setting

		

				TDD configuration		UL/DL Configuration 2 (DSUDD DSUDD)

				CC configuration		All UEs are statically configured 2x5MHz. The number of scheduled CCs/per UE/per Subframe is dynamically determined by eNB.				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				CC correlation		Independent CCs				1x5MHz		10.73		427.92

				scenario		3GPP Case 1  and Case 3				4x5MHz		43.14		1793.85

				Antenna configuration		2Tx 2Rx				x-time		4.0205		4.1920

				Fast fading model		SCM

				Transmission scheme		SU-MIMO with RI adaptation

				Traffic mode		full buffer				3GPP case3
No bundling		Cell average (Mbps)		Cell edge (kbps)

				The number of UEs per sector		10				1x5MHz		8.1		217.73

				ACK/NACK spatial bundling		Enabled				4x5MHz		32.46		837.85

				UE-specific bundling		based on geometry				x-time		4.0074		3.8481

				CQI feedback mode		PUSCH SB

				CQI feedback periocity		5ms

				PDCCH		no considered

				First Tx BLER target		10%

				Olla step		0.5dB

				Olla operation is implemented		before the ACK/NACK bundling

				Packet Scheduler		independent PF on each CC

				HARQ combine		IR

								10UE

				X% cell-edge UEs adopting A/N bundling		performance		Cell average SE (A/N time-domain bundling)		Cell average SE (A/N CC-domain bundling)		Cell edge SE (A/N time-domain bundling)		Cell edge SE (A/N CC-domain bundling)

				5%		throughput		1.3239		1.3243		0.4444		0.4414

						perf. loss

				10%		throughput		1.3175		1.3195		0.3546		0.3817

						perf. loss		-0.48%		-0.36%		-20.21%		-13.53%

				30%		throughput		1.2923		1.2961		0.3512		0.3762

						perf. loss		-2.39%		-2.13%		-20.97%		-14.77%

				50%		throughput		1.2544		1.2647		0.3511		0.3879

						perf. loss		-5.25%		-4.50%		-20.99%		-12.12%

				100%		throughput		1.0864		1.1284		0.3594		0.3756

						perf. loss		-17.94%		-14.79%		-19.13%		-14.91%

								20UE

				X% cell-edge UEs adopting A/N bundling		performance		Cell average SE (A/N time-domain bundling)		Cell average SE (A/N CC-domain bundling)		Cell edge SE (A/N time-domain bundling)		Cell edge SE (A/N CC-domain bundling)

				5%		throughput		1.3010		1.3045		0.3707		0.4007

						perf. loss

				10%		throughput		1.2975		1.3007		0.3725		0.4151

						perf. loss		-0.27%		-0.29%		0.49%		3.59%

				30%		throughput		1.2764		1.2874		0.3608		0.4081

						perf. loss		-1.89%		-1.31%		-2.67%		1.85%

				50%		throughput		1.2365		1.2595		0.3689		0.4001

						perf. loss		-4.96%		-3.45%		-0.49%		-0.15%

				100%		throughput		1.0965		1.1667		0.3627		0.3993

						perf. loss		-15.72%		-10.56%		-2.16%		-0.35%
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				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP Case1; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		22.13		905.27		22.13		905.27				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		73.58%		26.42%		0.00%		0.00%		1.26		89.51%

				5%		throughput		22.09		904.81		21.99		888.56				10%		CC-domain bundling		74.47%		25.53%		0.00%		0.00%		1.26		89.37%

						perf. loss		-0.18%		-0.05%		-0.63%		-1.85%				30%		CC-domain bundling		74.07%		25.93%		0.00%		0.00%		1.26		88.67%

				10%		throughput		22.07		903.01		21.84		882.23				50%		CC-domain bundling		73.42%		26.58%		0.00%		0.00%		1.26		87.89%				3GPP case 1 
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.27%		-0.25%		-1.31%		-2.55%				100%		CC-domain bundling		73.24%		26.76%		0.00%		0.00%		1.27		86.19%										in theory		in practice

				30%		throughput		21.86		895.03		21.15		850.81				0%		time-domain bundling		－		－		－		0.00%		－		－				CC-domain bundling		100%		1.27		0.89^1.27=0.8624		86.19%

						perf. loss		-1.22%		-1.13%		-4.43%		-6.02%				5%		time-domain bundling		22.77%		21.34%		19.24%		36.66%		2.70		89.12%				time-domain bundling		100%		2.32		0.89^2.32=0.7631		77.99%

				50%		throughput		21.70		889.42		20.59		842.79				10%		time-domain bundling		23.53%		20.56%		19.40%		36.51%		2.69		88.44%

						perf. loss		-1.94%		-1.75%		-6.96%		-6.90%				30%		time-domain bundling		24.12%		23.24%		19.86%		32.77%		2.61		85.71%

				100%		throughput		21.15		861.90		19.33		808.24				50%		time-domain bundling		25.42%		24.52%		19.79%		30.26%		2.55		83.02%

						perf. loss		-4.43%		-4.79%		-12.65%		-10.72%				100%		time-domain bundling		30.82%		27.99%		19.21%		21.99%		2.32		77.99%

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz																																				0.8624		0.8634

				3GPP Case3; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling																												0.7631		0.7525

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		16.77		463.98		16.77		463.98				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		76.57%		23.43%		－		－		1.23		89.25%

				5%		throughput		16.74		456.32		16.65		444.99				10%		CC-domain bundling		75.26%		24.74%		－		－		1.25		89.13%

						perf. loss		-0.18%		-1.65%		-0.72%		-4.09%				30%		CC-domain bundling		75.32%		24.68%		－		－		1.25		88.42%

				10%		throughput		16.7		454.15		16.52		440.48				50%		CC-domain bundling		74.63%		25.37%		－		－		1.25		87.59%

						perf. loss		-0.42%		-2.12%		-1.49%		-5.06%				100%		CC-domain bundling		73.63%		26.37%		－		－		1.26		85.63%

				30%		throughput		16.59		455.12		16.04		435.24				0%		time-domain bundling		－		－		－		－		－		－				3GPP case 3 
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-1.07%		-1.91%		-4.35%		-6.19%				5%		time-domain bundling		22.62%		20.34%		18.27%		38.78%		2.73		88.77%										in theory		in practice

				50%		throughput		16.50		444.47		15.56		427.46				10%		time-domain bundling		23.18%		20.75%		19.48%		36.59%		2.69		88.14%				CC-domain bundling		100%		1.26		0.89^1.26=0.8634		85.63%

						perf. loss		-1.61%		-4.20%		-7.22%		-7.87%				30%		time-domain bundling		23.32%		22.66%		19.50%		34.52%		2.65		85.23%				time-domain bundling		100%		2.44		0.89^2.44=0.7525		75.80%

				100%		throughput		16.09		448.32		14.43		406.68				50%		time-domain bundling		24.56%		23.36%		19.73%		32.35%		2.60		82.31%

						perf. loss		-4.05%		-3.38%		-13.95%		-12.35%				100%		time-domain bundling		27.74%		26.52%		20.11%		25.63%		2.44		75.80%
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				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case1; ollas is before bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		44.34		1904.5		44.34		1904.5				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		39.52%		36.20%		19.00%		5.27%		1.90		89.24%

				5%		throughput		44.14		1895.12		44.04		1875.03				10%		CC-domain bundling		40.73%		36.32%		18.22%		4.73%		1.87		88.81%

						perf. loss		-0.45%		-0.49%		-0.68%		-1.55%				30%		CC-domain bundling		39.82%		37.09%		18.68%		4.41%		1.87		86.74%

				10%		throughput		43.92		1873.59		43.74		1856.14				50%		CC-domain bundling		39.30%		37.47%		18.77%		4.46%		1.88		83.41%				3GPP case 1
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.95%		-1.62%		-1.35%		-2.54%				100%		CC-domain bundling		39.94%		37.03%		18.40%		4.63%		1.88		79.22%										in theory		in practice

				30%		throughput		43.03		1817.82		42.55		1800.08				0%		time-domain bundling		－		－		－		－		－		－				CC-domain bundling		100%		1.88		0.89^1.88=0.8033		79.22%

						perf. loss		-2.95%		-4.55%		-4.04%		-5.48%				5%		time-domain bundling		22.75%		20.59%		18.88%		37.78%		2.72		89.14%				time-domain bundling		100%		2.32		0.89^2.32=0.7631		77.88%

				50%		throughput		42.12		1811.19		41.39		1757.06				10%		time-domain bundling		23.14%		21.51%		19.33%		36.02%		2.68		88.54%

						perf. loss		-5.01%		-4.90%		-6.65%		-7.74%				30%		time-domain bundling		24.86%		23.44%		19.54%		32.15%		2.59		85.97%

				100%		throughput		39.45		1730.87		38.88		1711.74				50%		time-domain bundling		25.82%		24.70%		19.74%		29.74%		2.53		83.41%

						perf. loss		-11.03%		-9.12%		-12.31%		-10.12%				100%		time-domain bundling		30.75%		28.03%		19.41%		21.83%		2.32		77.88%

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial success ratio for all UE

				0%		throughput		33.51		934.23		33.51		934.23				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－				5%		CC-domain bundling		45.54%		35.49%		15.76%		3.21%		1.77		88.96%

				5%		throughput		33.40		932.03		33.32		919.51				10%		CC-domain bundling		44.10%		35.64%		16.80%		3.46%		1.80		88.53%

						perf. loss		-0.33%		-0.24%		-0.57%		-1.58%				30%		CC-domain bundling		42.16%		36.67%		17.33%		3.85%		1.83		86.44%

				10%		throughput		33.22		923.68		33.06		906.49				50%		CC-domain bundling		40.76%		37.01%		18.13%		4.09%		1.86		84.05%				3GPP case 3
(Olla is before bundling)		X% cell-edge UEs using A/N bundling		average bundling num		initial success ratio for all UE

						perf. loss		-0.87%		-1.13%		-1.34%		-2.97%				100%		CC-domain bundling		40.29%		36.89%		18.45%		4.37%		1.87		78.14%										in theory		in practice

				30%		throughput		32.61		893.42		32.10		895.59				0%		time-domain bundling		－		－		－		－		－		－				CC-domain bundling		100%		1.87		0.89^1.87=0.8042		78.14%

						perf. loss		-2.69%		-4.37%		-4.21%		-4.14%				5%		time-domain bundling		27.54%		26.43%		19.78%		26.25%		2.71		88.77%				time-domain bundling		100%		2.45		0.89^2.45=0.7516		75.71%

				50%		throughput		31.89		879.77		31.15		867.89				10%		time-domain bundling		23.64%		20.86%		18.53%		36.94%		2.69		88.14%

						perf. loss		-4.83%		-5.83%		-7.04%		-7.10%				30%		time-domain bundling		23.52%		22.42%		19.26%		34.80%		2.65		85.29%

				100%		throughput		29.84		854.35		28.88		844.80				50%		time-domain bundling		24.57%		23.43%		19.68%		32.32%		2.60		82.48%

						perf. loss		-10.95%		-8.55%		-13.82%		-9.57%				100%		time-domain bundling		27.54%		26.43%		19.78%		26.25%		2.45		75.71%
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				4CC, 3GPP case 1, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case1; ollas is after bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs 
using A/N bundling		performance		Cell average 
(Mbps)		Cell edge 
(kbps)		Cell average 
(Mbps)		Cell edge 
(kbps)				X% cell-edge UEs using A/N bundling		bundling num for A/N bundled UEs		1		2		3		4		average bundling num		initial BLER

				0%		throughput		43.16		1793.85		43.16		1793.85				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－						time-domain bundling		－		－		－		－		－		－

				5%		throughput		43.07		1741.56		43.11		1773.08				5%		CC-domain bundling		18.35%		15.72%		17.41%		48.52%		2.96

						perf. loss		-0.21%		-2.91%		-0.12%		-1.16%						time-domain bundling		47.77%		34.89%		14.18%		3.16%		1.73

				10%		throughput		43.01		1610.32		43.00		1658.14				10%		CC-domain bundling		18.10%		16.07%		17.33%		48.49%		2.96

						perf. loss		-0.35%		-10.23%		-0.37%		-7.57%						time-domain bundling		46.17%		35.39%		15.26%		3.17%		1.75

				30%		throughput		42.59		1575.46		42.55		1580.37				30%		CC-domain bundling		19.27%		16.92%		18.36%		45.44%		2.90

						perf. loss		-1.32%		-12.17%		-1.41%		-11.90%						time-domain bundling		44.61%		36.42%		15.57%		3.40%		1.78

				50%		throughput		42.02		1578.61		42.00		1567.02				50%		CC-domain bundling		19.85%		17.89%		18.27%		43.99%		2.86

						perf. loss		-2.64%		-12.00%		-2.69%		-12.64%						time-domain bundling		44.22%		36.18%		16.08%		3.52%		1.79

				100%		throughput		39.79		1578.11		40.09		1581.17				100%		CC-domain bundling		22.31%		20.47%		18.92%		38.30%		2.73

						perf. loss		-7.81%		-12.03%		-7.11%		-11.86%						time-domain bundling		41.62%		36.04%		17.95%		4.39%		1.85

				4CC, 3GPP case 3, independent CC channel and scheduling, IR combining

				3GPP case1
No bundling		Cell average (Mbps)		Cell edge (kbps)

				1x5MHz

				4x5MHz

				3GPP Case3; ollas is after bundling				A/N CC-domain bundling				A/N time-domainbundling

				X% cell-edge UEs using A/N bundling		performance		Cell average (Mbps)		Cell edge (kbps)		Cell average (Mbps)		Cell edge (kbps)				X% cell-edge UEs using A/N bundling		bundling num		1		2		3		4		average bundling num		initial BLER

				0%		throughput		32.46		837.85		32.46		837.85				0%		CC-domain bundling		－		－		－		－		－		－

						perf. loss		－		－		－		－						time-domain bundling		－		－		－		－		－		－

				5%		throughput		32.43		796.55		32.48		769.51				5%		CC-domain bundling

						perf. loss		-0.09%		-4.93%		0.06%		-8.16%						time-domain bundling

				10%		throughput		32.45		730.34		32.46		706.37				10%		CC-domain bundling

						perf. loss		-0.03%		-12.83%		0.00%		-15.69%						time-domain bundling

				30%		throughput		32.11		736.61		32.18		707.40				30%		CC-domain bundling

						perf. loss		-1.08%		-12.08%		-0.86%		-15.57%						time-domain bundling

				50%		throughput		31.71		694.70		31.73		692.33				50%		CC-domain bundling

						perf. loss		-2.31%		-17.09%		-2.25%		-17.37%						time-domain bundling

				100%		throughput		29.70		705.35		29.98		713.00				100%		CC-domain bundling

						perf. loss		-8.50%		-15.81%		-7.64%		-14.90%						time-domain bundling
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