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Introduction

In last RAN1 #76bis meeting, following agreements or conclusions on 256QAM support were made:
· Switching point of 64QAM and 256QAM should be CQI 15 in the existing table
· The modulation order of existing CQI 15 is changed to 256QAM
· Working assumption: down-sample low CQI entries by removing 3 QPSK entries, and add 3 new entries for 256QAM region
· Revisit if problems if significant issues are found
· The 3 entries to be removed are either {#1, #3, #5} or {#2, #4, #6} 
· The last 4 entries will be for 256QAM, but the actual SE is FFS
· Order the CQI indices in the Rel-12 CQI table according to the spectral efficiencies
· 256QAM is supported for up to 8-layer PDSCH transmissions
· TBS table
· Define overhead assumption(s) (REs/PRB) for PDSCH 
· Use 120 REs per PRB for all 256QAM spectral efficiencies except for the highest spectral efficiency
· Use 136 REs per PRB for the highest spectral efficiency
· Limit the number of new TBS values as much as possible
· DCI format 1A and DCI format 1C are associated with the legacy MCS table, i.e., not supporting 256QAM PDSCH scheduling
· For all other DCI formats scheduling PDSCH, 256QAM can be supported
· 256QAM PDSCH scheduling is only supported for C-RNTI based PDSCH transmissions
· FFS whether or not 256QAM is supported for PMCH transmissions
· MCS Table
· 7 explicit MCS entries for 256QAM
· As a working assumption, the # of implicit entries is 4 (for QPSK, 16/64/256QAM re-transmissions)
· Revisit if significant issues are found
· In TM10, decide in RAN1#77 between the following alternatives:
· Alt 1: CQI table can be CSI process dependent and MCS table can be PQI dependent
· Alt 2: CQI table is common for all CSI processes and MCS table is common for all PQI sets
· Alt 3: CQI table can be CSI process dependent and MCS table is common for all PQI states
· FFS, decide in RAN1#77 between the following two alternatives 
· Alt 1: the use of 256QAM CQI table can be configured for each measurement subframe set 
· Alt 2: the use of 256QAM CQI table can be configured is common for all measurement subframe sets

In this contribution, we discuss remaining issues for 256QAM operation including details of CQI/MCS/TBS tables, 256QAM configurability in eICIC and CoMP scenarios, and some considerations for power backoff for medium class eNB operation. 
Further details on CQI/MCS/TBS tables
CQI/MCS table
According to the agreement/working assumptions in last RAN1#76bis meeting, switching point between 64QAM and 256QAM is CQI 15 and 3 new CQI entries should be introduced for 256QAM. Then, it is required to set the spectral efficiency (SE)/coding rate for new CQI entries. In general, it is desirable to minimize the standard effort for CQI table design. Since the switching point between 64QAM and 256QAM was decided to be CQI 15, the spectral efficiency should be kept. Otherwise, the corresponding TBS entries (such as mapping to ITBS = 25 and ITBS = 26) may be changed.

Proposal 1: The SE of CQI entry corresponding to switching point between 64QAM and 256QAM should be kept as current one.
 
       Regarding the maximum SE, it is also desirable to set it assuming current maximum coding rate (e.g., 948/1024) in the legacy CQI table to minimize standard effort. 

Proposal 2: The maximum SE should be calculated assuming current maximum coding rate (e.g., 948/1024).

The Table1 shows the candidate of SE/coding rate of 256QAM CQI entries.

Table 1. Candidate 256QAM CQI table.

	CQI index
	Modulation
	Coding rate*1024
	Spectral efficiency

	12
	256
	711
	5.5547

	13
	256
	791
	6.1779

	14
	256
	876
	6.8434

	15
	256
	948
	7.4063



According to the working assumption in last RAN1#76bis meeting, 3 CQI entries from legacy CQI table should be replaced with entries for 256QAM. The two candidates for removal are as follows:
· Candidate set 1:{CQI 1, CQI 3, CQI 5} 
· Candidate set 2: {CQI 2, CQI 4, CQI 6}
The removed entries affect the MCS table since CQI and MCS table were linked for each other. For example, CQI  2 is mapped to MCS 0 and CQI 3 is mapped to MCS 2, respectively. Hence, removal of Candidate set 1 makes the MCS 2 and MCS 6 be removed. On the other hand, removal of Candidate set 2 makes the MCS 0, MCS 4, and MCS 8 be removed. If we remove MCS indices corresponding to overlapped TBS indices, MCS 10 and MCS 17 should be also removed. It is natural to keep the corresponding MCS/TBS indices mapped to survived CQI entries. Then, since 7 new MCS entries should be introduced to support 256QAM, additional 3 and 2 MCS indices should be selected to be removed in the legacy MCS table for each candidate respectively. We evaluate the throughput performance for possible set of combinations of MCS/TBS indices to show the performance impact by removal of CQI entries.  The detailed simulation assumptions are shown in appendix. The Table 2 shows the best performance among possible combinations for two candidates. The removed MCS indices for each Candidate set are {MCS 2, MCS 3, MCS 5, MCS 6, MCS10, MCS12, MCS 17} and {MCS 0, MCS 3, MCS 4, MCS 7, MCS 8, MCS 10, TBS 17}, respectively. As can be seen in Table 2, the removal of Candidate set 1 outperforms the removal of Candidate set 2. Thus, we propose to remove the set of {CQI 1, CQI 3, CQI 5} in the legacy CQI table and the set of {MCS 2, MCS 3, MCS 5, MCS 6, MCS10, MCS12, MCS 17} in the legacy MCS table.

Table 2. Performance comparison by removal of Candidate set 1 and Candidate set 2.

	Config
	UeRxTput
	UeTput(5%)
	UeTput(50%)
	UeTput(95%)

	Candiate set 1:
RSRP threshold: -80 dBm 
	50101
	5674
	50000
	78431

	Candiate set 2:
RSRP threshold: -80 dBm 
	49999
	5525
	50000
	78431


Proposal 3: Remove the set of {CQI 1, CQI 3, CQI 5} in the legacy CQI table and the set of {MCS 2, MCS 3, MCS 5, MCS 6, MCS10, MCS12, MCS 17} in the legacy MCS table.

Regarding the ordering of MCS indices in the MCS table, we prefer the increasing ordering of MCS indices according to SE. Since we already agreed to use the legacy CQI/MCS table to support robust fall-back operation, we don’t see the clear benefit of not ordering the MCS indices according to SE.

Proposal 4: MCS indices should be ordered in increasing order of SE in the MCS table.

TBS table
The overhead assumption for TBS determination was agreed in the last RAN1#76bis meeting: 120 RE’s will be assumed except for the highest spectral efficiency and 136 RE’s will be assumed for the highest SE. In the current TBS table, the overhead assumption of TBS 26 is 136 RE’s. Hence, the TBS corresponding to TBS 26 may be also changed in 256QAM transmission. The Table 3 shows the example of SE values for TBS index for 256QAM.

Table 3. Example of SE values for 256QAM TBS index.

	TBS index
	26
	27
	28
	29
	30
	31
	32

	SE
	5.5547
	5.8663
	6.17791
	6.5106
	6.8434
	7.1248
	7.4063



The Table 4 and Table 5 show the example of TBS for single layer and multi-layer transmission, respectively.  If no new TBS for single layer transmission is assumed, the maximum TBS could be 97896. 
However, the effective coding rate will be 0.904 with 97896 TBS. This value is much less than the maximum supportable coding rate of 0.93. Hence, we can consider the new TBS only for the highest TBS index so that the coding rate can approach to 0.93. For example, we can achieve coding rate of 0.927 with TBS of 99664. Even if this TBS does not exist in the set of legacy TBS tables, we can enhance peak rate for 256QAM transmission with negligible standard impact. Then, if the TBS for 100 RB to 110 RB is 99664, the TBS for multi-layer transmission will be 199824, 299856, and 397776 for 2-layer, 3-layer, and 4-layer transmission as shown in Table 5.




























Table 4. Example of TBS for 256QAM for single layer transmission.
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Table 5. Example TBS for 256QAM for multi-layer transmission.

	TBS_L1
	TBS_L2
	TBS_L3
	TBS_L4

	76208
	152976
	230104
	305976

	78704
	157432
	236160
	314888

	81176
	161760
	245648
	324336

	84760
	169544
	254328
	339112

	87936
	175600
	266440
	351224

	90816
	181656
	275376
	363336

	93800
	187712
	284608
	375448

	97896
	195816
	293736
	391656

	99664
	199824
	299856
	397776



256QAM configurability
256QAM configuration per measurement subframe set
When a UE is configured with eICIC and measurement subframe set, it is still expected that some UEs can be serviced with 256QAM when the dominant interferer performs ABS operation. However, it is expected that the same UE may not be able to enjoy 256QAM in non-ABS subframes due to heavy interference from the dominant interferer. Another example would be eIMTA scenario where downlink power may be different in flexible and fixed downlink subframes which could lead different SINR range in two subframe sets. Considering this, we can consider whether to have separate configuration of 256QAM per measurement subframe set or eIMTA flexible/fixed subframes. To show performance difference, we evaluate eICIC scenario with 30% ABS ratio in a small cell scenario #1. The detailed simulation assumptions are found in the appendix. As concluded in the last meeting, we compare two alternatives to handle this case
· Alt 1: the use of 256QAM CQI table can be configured for each measurement subframe set 
· Alt 2: the use of 256QAM CQI table can be configured is common for all measurement subframe sets

[bookmark: _Ref387252425]Table 5. User throughput difference between two options

	　
	UeRxTput
	UeTput(5%)
	UeTput(50%)

	Alt1
	102% (+2%)
	111%(+11%)
	108%(+8%)

	Alt2
	100%
	100%
	100%



We configure 256QAM to all UEs in small cell layer for the simplicity in this evaluation. As shown in Table 5, Alt1 (different configuration per measurement set) shows potential performance gain over Alt2 in 5%/50% user throughput. Thus, we propose to adopt Alt1. 

Proposal 5: The use of 256QAM CQI table can be configured for each measurement subframe set. 
Handling CoMP scenario
In a CoMP scenario, two aspects should be considered. First aspect is whether all CoMP transmission points can support 256QAM operation. Particularly, if we consider a CoMP scenario such as scenario 3 where macro and RRH may perform CoMP operation, macro cell may not support 256QAM due to its power limitation or EVM requirement. Thus, separate capability per transmission point should be considered. Second aspect is whether all transmission points will configure 256QAM to a UE if 256QAM is configured. Since a UE has different SINR condition from each TP and also supporting 256QAM by transmission point may require power backoff which results in lower coverage for 256QAM configured UEs, separate configurability of 256QAM per transmission point according to UE SINR conditions should be considered. 
Thus, separate configuration of 256QAM per TP or non-zero power CSI-RS resource should be supported.  If this is applied, which table is used to interpret MCS field of DCI and calculate TBS can be determined by PQI where each entry in PQI table can contain the configurability of 256QAM. Furthermore, CQI table can be separately configured for each CSI process for efficient operation. 

As concluded in the last meeting, there are three potential options to handle CoMP scenario as the following. 
· Alt 1: CQI table can be CSI process dependent and MCS table can be PQI dependent
· Alt 2: CQI table is common for all CSI processes and MCS table is common for all PQI sets
· Alt 3: CQI table can be CSI process dependent and MCS table is common for all PQI states

To illustrate potential SINR difference by coordinated muting, we compare geometry with coordinated muting and not as shown in Figure 1 for UEs with SINR larger than 19.4dB. 

       
(a) Geometry difference between CoMP                      (b) Geometry differences CDF 
and non-CoMP scenario
[bookmark: _Ref387252890]Figure 1. Geometry Difference
As it shows, the SINR difference by coordinated muting and not can be considerable. Thus, we consider Alt1 should be adopted. 

 Proposal 6: CQI table can be CSI process dependent and MCS table can be PQI dependent.

Power backoff impact

According to LS response from RAN to RAN4 [1], RAN4 receives guidance from RAN to start working on requirements for medium range BS once requirements on local area BS and home BS are finalized. When medium range BS class is considered, it could be that the power backoff range can be increased to meet the EVM requirement. In other words, power difference due to backoff between supporting 256QAM and not may not be negligible. Thus, some considerations on how to apply power backoff needs some further considerations. In terms of applying power backoff, overall the following three approaches can be considered. 
(1) cell-common power backoff: eNB supporting 256QAM reduces the power regardless of 256QAM configuration. This approach would lead coverage shrinkage as the overall power is reduced. Thus, it is expected that this will impact the overall user throughput considerably.
(2) 

power backoff on 256QAM configured UEs: instead of reducing the average power, the network may selectively reduce data transmission power to 256QAM configured UEs. More specifically, power on control channels can be kept where power on data channels can be reduced for those UEs. This approach reduces coverage for 256QAM configured UEs. Thus, if a UE is configured with 256QAM yet not scheduled with 256QAM, the overall user throughput for the UE may be degraded due to coverage loss. This may be supported by configuring UE-specific  and accordingly. 
(3) 
power backoff on 256QAM scheduled UEs: further to reduce the impact from power backoff, power backoff may be achieved only if a UE is scheduled with 256QAM. Since different power backoff values are used per modulation scheme used, this approach would require additional specification work such as introducing additional. 
(4) subframe set based approach where two subframe sets can be used with different power and possible modulation. For example, the first set can be scheduled with 30dBm and non-256QAM modulation whereas the second set can be scheduled with 24dBm with 256QAM modulation. 

We evaluate potential user throughput differences between different options. We compare the performance among
· Reference: use power backoff in all subframes with 256QAM configuration to UEs with SINR >=19.4dB
· Option 1: Subframe set approach (with 20% and 40% 24dBm subframes – i.e., 2 out of 10 subframes use 24dBm and 4 out of 10 subframes use 24dBm respectively)
· Option 2:  apply power backoff only to 256QAM scheduled UEs




Table 6. User throughput results with different options

	Config
	#UEs 
(small cell UE)
	UeRxTput
	UeTput(5%)
	UeTput(50%)

	Reference
	1611
	1
	1
	1

	Option 1 (20%)
	1611
	1.03
	3.23
	1.18

	Option 1 (40%)
	1609
	0.96
	1.80
	1.01

	Option 2
	1604
	1.22
	3.60
	1.5




As it can be shown in the results, either Option 1 with 20% or Option 2 offers performance benefits over reference technique where power backoff is applied regardless of 256QAM schedulability. For the reference, 6dB RSRQ bias is used to maintain the similar small cell UE ratio. Particularly, with Option 2, the performance gains in both 5% and 50% are considerably high. Given the potential performance gain, we propose to further consider mechanisms to handle large power backoff when 256QAM is applied to medium power class eNBs. 

Proposal 7: Further consideration on power backoff for 256QAM operation of medium class eNB is needed. 

UE category
In RAN1#76bis, some discussions on handling of 256QAM capability and UE category occurred. In our view, one new UE category targeting ~4Gbps with 5CC/8 layer MIMO with 256QAM can be introduced as it reflects the ultimate data rate that current technology can offer. In terms of handling 256QAM in other UE categories, we think that UE capability to indicate whether the UE supports downlink 256QAM or not can be introduced as well. In terms of applying 256QAM capability in existing UE categories, as discussed in [2], there could be four options to handle maximum TB size and soft buffer size. As the applicability of 256QAM may be limited to cases where operating SINR range is very high such as sparse indoor scenarios, we consider minimizing hardware impact to introduce 256QAM would be beneficial. Particularly, for low category such as Cat 3/4, we prefer not to change any UE capability other than introducing 256QAM capability signaling. For Cat 5 to Cat 7, we can consider to increase the maximum TB size per transport block without increasing maximum data rate which will have minimum impact on baseband capability. If we consider increasing peak data rate as well, Cat 9/10 may be considered to increase the peak data rate. 
Based on these, the following summarizes our proposal. 

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776 (64QAM 4 layers)
199824 (256QAM 4 layers)
	3667200
	4

	Category 6
	301504
	149776 (64QAM 4 layers)
199824 (256QAM 4 layers)
75376(64QAM 2 layers)
99664 (256QAM 2 layers)
	3654144
	2 or 4

	Category 7
	301504
	149776 (64QAM 4 layers)
199824  (256QAM 4 layers)
75376 (64QAM 2 layers)
99664 (256QAM 2 layers)
	3654144
	2 or 4

	Category 8
	2998560 
	299856 
	35982720
	8

	Category 9
	452256 (64QAM)
[597984 (256QAM)]
	149776 (64QAM 4 layers)
199824  (256QAM 4 layers)
75376 (64QAM 2 layers)
99664 (256QAM 2 layers)
	5481216
	2 or 4

	Category 10
	452256 (64QAM)
[597984 (256QAM) ]
	149776 (64QAM 4 layers)
199824  (256QAM 4 layers)
75376 (64QAM 2 layers)
99664 (256QAM 2 layers)
	5481216
	2 or 4

	Category 11
	3977760 (256QAM 8 layer)
	3977760 (256QAM 8 layer)
	47733120
	8

	[bookmark: _GoBack]NOTE:	In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.



Conclusions

In this contribution, we discuss the remaining issues for 256QAM support in downlink. We have the following proposals:

Proposal 1: The SE of CQI entry corresponding to switching point between 64QAM and 256QAM should be kept as current one.
Proposal 2: The maximum SE should be calculated assuming current maximum coding (e.g., 948/1024).
Proposal 3: Remove the set of {CQI 1, CQI 3, CQI 5} in the legacy CQI table and the set of {MCS 2, MCS 3, MCS 5, MCS 6, MCS10, MCS12, MCS 17} in the legacy MCS table.
Proposal 4: MCS indices should be ordered in increasing order of SE in the MCS table.
Proposal 5: The use of 256QAM CQI table can be configured for each measurement subframe set. 
Proposal 6: CQI table can be CSI process dependent and MCS table can be PQI dependent
Proposal 7: Further consideration on power backoff for 256QAM operation of medium class eNB is needed.
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Appendix

A. SLS parameter assumption
	Parameters
	Assumptions

	Section
	2
	3
	4

	Scenario
	Scenario #2b sparse 
	Scenario #1 sparse, 
Scenario #2a sparse
	Scenario #2a sparse 

	Number of macro site
	7

	System bandwidth per carrier
	10 MHz

	Total Small cell TX Power
	24 dBm 
	24 dBm 
	

	Number of clusters per macro cell geographical area
	1

	Number of small cells per cluster
	4
	2
	2

	Distance-dependent path loss
	ITU model as baseline.

	UE dropping
	20% UEs are outdoor and 80% UEs are indoor.

	Cell association
	RSRQ with realistic buffer.
	RSRP + bias 6 dB.
	RSRQ + bias with realistic buffer.

	Scheduling
	PF

	Traffic model
	FTP Model 1 as in TR 36.814

	RU
	10% 
	50% 
	20% 

	UE receiver
	MMSE-IRC

	Antenna configuration
	2Tx2Rx in DL, Cross-polarized

	Tx EVM
	4%
	4%
	4% for Small cell Tx power = 24 dBm,
8% for Small cell Tx power = 30 dBm
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Difference	0.44000000000000128	0.79469999999999985	0.89759999999999851	1.0227999999999968	1.1968000000000021	1.233499999999998	1.422999999999996	1.4828999999999948	1.6604000000000021	1.7346000000000004	1.7800000000000011	1.8299999999999956	1.9084000000000003	1.9310999999999996	1.9974000000000021	2.0605000000000042	2.1207999999999996	2.1900000000000013	2.3100000000000023	2.34	2.3679999999999994	2.4774000000000003	2.5633999999999992	2.5880999999999994	2.6099999999999994	2.6400000000000006	2.6943999999999986	2.7469000000000006	2.7915999999999994	2.8388999999999927	2.889999999999997	2.9099999999999997	2.9412000000000007	3.0652999999999997	3.0997999999999997	3.1469999999999998	3.2084000000000006	3.2538999999999989	3.3129999999999962	3.3433000000000006	3.3779999999999997	3.4200000000000017	3.4648000000000008	3.6141999999999994	3.6367999999999987	3.7005000000000012	3.84	3.8417999999999997	3.8855999999999997	3.9003000000000019	3.9549999999999987	4.0891000000000002	4.124399999999989	4.2254999999999985	4.2537999999999991	4.2600000000000016	4.296400000000002	4.3637000000000006	4.3952	4.4373000000000014	4.4920000000000009	4.5100000000000007	4.5342000000000002	4.67	4.7408000000000019	4.7955000000000005	4.8805999999999985	5.0094000000000003	5.0692000000000004	5.14719999999999	5.1889999999999965	5.2437000000000014	5.3219999999999965	5.3693000000000026	5.4633999999999983	5.5375000000000005	5.5743999999999998	5.589500000000001	5.7098000000000004	5.7626000000000017	5.94	5.9814000000000034	6.0407999999999991	6.1499999999999995	6.2847999999999988	6.3395000000000001	6.3936000000000028	6.5055999999999976	6.5760000000000023	6.7148999999999965	6.8770000000000016	7.1208999999999945	7.2647999999999975	7.3670999999999882	7.7026000000000021	7.9895000000000014	8.3132000000000001	8.5013000000000005	8.8736000000000068	9.02	9.31	0	1.0000000000000005E-2	2.0000000000000011E-2	3.0000000000000002E-2	4.0000000000000022E-2	0.05	6.0000000000000032E-2	7.0000000000000021E-2	8.0000000000000043E-2	9.0000000000000024E-2	0.1	0.11	0.12000000000000002	0.13	0.14000000000000001	0.15000000000000024	0.16	0.17	0.18000000000000024	0.19	0.2	0.21000000000000021	0.22	0.23	0.24000000000000021	0.25	0.26	0.27	0.28000000000000008	0.29000000000000031	0.30000000000000032	0.31000000000000061	0.32000000000000067	0.33000000000000085	0.34	0.35000000000000031	0.36000000000000032	0.37000000000000038	0.38000000000000067	0.39000000000000068	0.4	0.41000000000000031	0.42000000000000032	0.43000000000000038	0.44	0.45	0.46	0.47000000000000008	0.48000000000000032	0.49000000000000032	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.56999999999999995	0.58000000000000007	0.59	0.60000000000000064	0.61000000000000065	0.62000000000000122	0.63000000000000134	0.64000000000000135	0.65000000000000147	0.66000000000000159	0.67000000000000171	0.68	0.69000000000000061	0.70000000000000062	0.71000000000000063	0.72000000000000064	0.73000000000000065	0.74000000000000121	0.75000000000000133	0.76000000000000134	0.77000000000000135	0.78	0.79	0.8	0.81	0.82000000000000062	0.83000000000000063	0.84000000000000064	0.85000000000000064	0.86000000000000065	0.87000000000000122	0.88	0.89	0.9	0.91	0.92	0.93	0.94000000000000061	0.95000000000000062	0.96000000000000063	0.97000000000000064	0.98	0.99	1	Geomtery difference [dB]
CDF 
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image1.emf
NRB TBS 26 TBS 27 TBS 28 TBS 29 TBS 30 TBS 31 TBS 32 NRB TBS 26 TBS 27 TBS 28 TBS 29 TBS 30 TBS 31 TBS 32

1 648 680 712 744 808 840 968 56 36696 39232 40576 43816 45352 46888 55056

2 1320 1384 1480 1544 1608 1672 1992 57 37888 40576 42368 43816 46888 48936 57336

3 1992 2088 2216 2344 2408 2536 2984 58 37888 40576 42368 45352 46888 48936 57336

4 2664 2792 2984 3112 3240 3368 4008 59 39232 40576 43816 45352 48936 51024 59256

5 3368 3496 3624 3880 4136 4264 4968 60 39232 42368 43816 46888 48936 51024 59256

6 4008 4136 4392 4584 4968 5160 5992 61 40576 42368 45352 46888 48936 52752 59256

7 4584 4968 5160 5352 5736 5992 6968 62 40576 43816 45352 48936 51024 52752 61664

8 5352 5544 5992 6200 6456 6712 7992 63 42368 43816 46888 48936 51024 52752 61664

9 5992 6200 6712 6968 7224 7736 8760 64 42368 45352 46888 48936 52752 55056 63776

10 6712 6968 7224 7736 8248 8504 9912 65 43816 45352 48936 51024 52752 55056 63776

11 7224 7736 7992 8504 9144 9144 10680 66 43816 46888 48936 51024 55056 55056 63776

12 7992 8248 8760 9144 9912 10296 11832 67 43816 46888 48936 52752 55056 57336 66592

13 8504 9144 9528 9912 10680 11064 12960 68 45352 46888 51024 52752 55056 57336 66592

14 9144 9912 10296 10680 11448 11832 13536 69 45352 48936 51024 52752 57336 59256 68808

15 9912 10296 11064 11832 12216 12576 14688 70 46888 48936 51024 55056 57336 59256 68808

16 10680 11064 11832 12576 12960 13536 15840 71 46888 48936 52752 55056 57336 59256 71112

17 11448 11832 12576 12960 14112 14688 16992 72 46888 51024 52752 55056 59256 61664 71112

18 11832 12576 13536 14112 14688 15264 17568 73 48936 51024 52752 57336 59256 61664 71112

19 12576 13536 14112 14688 15264 16416 19080 74 48936 51024 55056 57336 61664 63776 73712

20 12960 14112 14688 15264 16416 16992 19848 75 48936 52752 55056 59256 61664 63776 75376

21 14112 14688 15264 16416 16992 17568 20616 76 51024 52752 55056 59256 61664 63776 76208

22 14688 15264 16416 16992 18336 18336 21384 77 51024 55056 57336 59256 63776 66592 76208

23 15264 15840 16992 17568 19080 19848 22920 78 51024 55056 57336 61664 63776 66592 76208

24 15840 16992 17568 18336 19848 20616 23688 79 52752 55056 59256 61664 63776 66592 78704

25 16416 17568 18336 19080 20616 21384 24496 80 52752 55056 59256 61664 66592 68808 78704

26 16992 18336 19080 19848 21384 22152 25456 81 52752 57336 59256 63776 66592 68808 81176

27 17568 19080 19848 20616 22152 22920 26416 82 55056 57336 61664 63776 66592 68808 81176

28 18336 19848 20616 21384 22920 23688 27376 83 55056 57336 61664 63776 68808 71112 81176

29 19080 20616 21384 22920 23688 24496 28336 84 55056 59256 61664 66592 68808 71112 81176

30 19848 20616 22152 23688 24496 25456 29296 85 57336 59256 63776 66592 68808 71112 84760

31 20616 21384 22920 23688 25456 26416 30576 86 57336 59256 63776 66592 71112 73712 84760

32 21384 22152 23688 24496 26416 27376 31704 87 57336 61664 63776 66592 71112 73712 84760

33 22152 22920 24496 25456 27376 28336 32856 88 59256 61664 63776 68808 71112 75376 87936

34 22920 23688 25456 26416 27376 29296 34008 89 59256 61664 66592 68808 73712 75376 87936

35 22920 24496 25456 27376 28336 29296 35160 90 59256 63776 66592 71112 73712 76208 87936

36 23688 25456 26416 28336 29296 30576 35160 91 59256 63776 66592 71112 73712 78704 90816

37 24496 25456 27376 28336 30576 31704 36696 92 61664 63776 68808 71112 75376 78704 90816

38 25456 26416 28336 29296 30576 32856 37888 93 61664 63776 68808 71112 76208 78704 90816

39 25456 27376 28336 30576 31704 32856 39232 94 61664 66592 68808 73712 76208 81176 93800

40 26416 28336 29296 30576 32856 34008 39232 95 63776 66592 71112 73712 78704 81176 93800

41 27376 28336 30576 31704 34008 35160 40576 96 63776 66592 71112 75376 78704 81176 93800

42 27376 29296 30576 32856 34008 35160 40576 97 63776 68808 71112 75376 78704 81176 93800

43 28336 30576 31704 32856 35160 36696 42368 98 63776 68808 71112 76208 81176 84760 97896

44 29296 30576 32856 34008 36696 37888 43816 99 66592 68808 73712 76208 81176 84760 97896

45 29296 31704 32856 35160 36696 37888 43816 100 66592 71112 73712 78704 81176 84760 99664

46 30576 31704 34008 35160 37888 39232 45352 101 66592 71112 73712 78704 81176 84760 99664

47 31704 32856 35160 36696 37888 40576 46888 102 66592 71112 75376 78704 84760 87936 99664

48 31704 34008 35160 37888 39232 40576 46888 103 68808 71112 76208 81176 84760 87936 99664

49 32856 34008 36696 37888 40576 42368 48936 104 68808 73712 76208 81176 84760 87936 99664

50 32856 35160 36696 39232 40576 42368 48936 105 68808 73712 78704 81176 84760 90816 99664

51 34008 35160 37888 39232 42368 43816 51024 106 71112 73712 78704 81176 87936 90816 99664

52 34008 36696 37888 40576 42368 43816 51024 107 71112 75376 78704 84760 87936 90816 99664

53 35160 36696 39232 40576 43816 45352 52752 108 71112 75376 78704 84760 87936 90816 99664

54 35160 37888 39232 42368 43816 45352 52752 109 71112 76208 81176 84760 87936 93800 99664

55 36696 37888 40576 42368 45352 46888 55056 110 73712 76208 81176 84760 90816 93800 99664


