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1. Introduction
In RAN1 #98bis, RAN1 #98 and RAN1 #97 meeting, the following agreements and working assumption on full Tx power uplink transmission have been reached [1] [2] [3].
	Agreements from RAN1 #98 bis
Agreement
· Support RRC configuration to operate in Mode1 or Mode2 subject to UE capability 
· For UE capabilty-2 and-3, gNB can configure a UE to operate in Mode 1 or Mode 2 subject to UE capability
· Note : if UE only supports Mode 1 gNB cannot configure this UE to operate in Mode 2, if UE only supports Mode 2 gNB cannot configure this UE to operate in Mode 1
· FFS: UE capability signaling discussion
· Note: capability-1 UE can be configured with RRC parameter “ULFPTx” to deliver UL full power has been agreed, exact parameter name is up to RAN2
· If gNB does not configure UE for Rel-16 full power UL transmission, Rel-16 UEs operate in Rel-15 behavior
Agreement
For 2Tx in mode 1, 
· For rank=1, TPMI=2, TPMI=0, TPMI=1 are included in new codebook subset for non-coherent UEs with power scaling defined as in [38.213] Rel-15 
· For rank=2, TPMI=0 is included in the new codebook subset
Agreement
For Mode2, 
· Power scaling factor is equal to 1 for the reported TPMI precoders that supports full power Tx
· for the other TPMI precoders, if only one SRS resource is configured, the power scaling factor is determined by #non-zero-PUSCH-port divided by #SRS-ports
· for the other TPMI precoders, the power scaling factor is determined by #non-zero PUSCH port/#SRS ports in the SRS resource indicated by SRI
Agreement
For Mode 1 4TX, for non-full power uplink transmission, antenna selection precoders are included in the new codebook subset following Rel-15 power scaling factor
· FFS: Whether to include antenna selection precoders for full power uplink transmission
Agreement
For full power uplink transmission Mode 1, 4TX partial-coherent, the new codebook subset includes
· Rank1(CP-OFDM): TPMI = 12,13,14,15 
· Rank1(DFT-s-OFDM): TPMI = 12,13,14,15
· FFS: TPMI=16, 17, 18, 19
· FFS: Whether clarification on which port pairs are coherent is needed

Agreements from RAN1 #98
Agreement
For mode 1, 2Tx non-coherent UE, the new codebook subset at least includes rank=1 TPMI=2 defined in Rel-15 which can be used for UL full power transmission
Agreement
For mode 1, 4Tx non-coherent UE, the new codebook subset at least includes, rank 1 TPMI= 13 defined in Rel-15 which can be used for UL full power transmission 
· FFS for the case that part of ports can deliver full power transmission
Agreement
For mode 1, 4Tx non-coherent UE, the new codebook subset
· at least includes, rank 2 TPMI=6 defined in Rel-15
· at least includes, rank 3 TPMI=1 defined in Rel-15
Agreement
For mode 2, in case of non-coherent with 2 ports, support following TPMI indication for rank 1 which support UL full power transmission:
· Rank 1: support {TPMI=0} and {TPMI=1}
· FFS: Details on UE capability signalling 
Conclusion
For mode 2, no additional rule for spatial filter update for SRS resources with different number ports
Agreement
For a capability 1 UE working with full power operations, for PUSCH power control, power scaling factor is fixed to 1
Agreement
For a UE working with Mode1 operation, for PUSCH power control, down-select or merge from the following alternatives in RAN1#98bis
· Alt1: reuse Rel-15 power scaling mechanism.
· Alt2: power scaling factor is configured. 
· Alt3: power scaling factor is determinded by #non-zero-PUSCH-port divided by #SRS-ports in the SRS resource indicated by SRI.
· 
Alt4: A UE can scale its transmit power by  to reach full power, where
· 

 is a scale factor associated with  SRS ports corresponding to the PUSCH transmission and an optional mth TPMI with rank v.
· 

If a TPMI is not associated with , then  is determined without regard to m and v. 
· 

If  is not configured by higher layers, a set of fixed values are defined for .
· 
 is the number of non-zero PUSCH ports being transmitted
· Alt5: For the precoders in the new codebook subset for full power transmission, the power scaling factor is 1.
Agreement
For a UE working with Mode2 operation, for PUSCH power control, down-select or merge from the following alternatives in RAN1#98bis
· Alt1: power scaling factor is determinded by the reported TPMI precoders. 
· Alt2: power scaling factor is configured.
· Alt3: power scaling factor is determinded by #non-zero-PUSCH-port divided by #SRS-ports in the SRS resource indicated by SRI.
· 
Alt4: A UE can scale its transmit power by  to reach full power, where
· 

 is a scale factor associated with  SRS ports corresponding to the PUSCH transmission and an optional mth TPMI with rank v.
· If a TPMI is not associated with , then  is determined without regard to m and v. 
· If  is not configured by higher layers, a set of fixed values are defined for .
· 
 is the number of non-zero PUSCH ports being transmitted
Agreement
· For 4 TX UEs, a maximum of 4 SRS resources are supported in Mode 2 for usage set to ‘codebook’ in a set
· Depending on UE capability, either up to 2 or 4 SRS resources are supported
· For 2 TX UEs, a maximum of 4 SRS resources are supported in Mode 2 for usage set to ‘codebook’ in a set
· Depending on UE capability, either up to 2 or 4 SRS resources are supported
· For mode 2 UEs, up to 2 different spatial relation info can be configured for all SRS resources with usage set to ‘codebook’
Note: it does not mean to support simultaneous transmission of multiple SRS resources usage is set to ‘codebook’

Agreements from RAN1 #97
Working Assumption
Support following scheme for UL full power Tx for UE capability 2 and 3:
· A UE can be configured for one of two modes of full power operation to support ‘Capability 2’ and ‘Capability 3’ subject to UE capability
· A UE can be configured by the network to support full power transmission 
· Mode 1: The UE can be configured with one or more SRS resources with same number of SRS ports (according to Rel-15) within an SRS resource set which usage is set to ‘codebook’
· gNB can configure the UE to use a subset of TPMIs that combine ports in a layer to produce full power transmission.
· A new codebookSubset is introduced only for the rank value(s) where full power transmission in UL is not achievable includes the TPMI precoders in fullyAndPartialAndNonCoherent defined in Rel-15
· FFS: At least a subset of the non-antenna selection TPMI precoder(s) is(are) supported 
· FFS: Additional support of antenna selection TPMI precoders
· Note: as non-coherent UE, it is not capable of maintaining relative phase of antenna ports according to TPMI
· Mode 2: The UE can be configured with one SRS resource or multiple SRS resources with different number of SRS ports within a SRS resource set which usage is set to ‘codebook’
· UE transmits SRS and PUSCH in same manner, whether antenna virtualization is used or not
· Rel-15 codebooks and codebook subsets are used
· Note: Antenna selection precoder can be used to enable full power related PA(s) to produce full power transmission for Capability-3 UE.
· UL full power Tx is achieved for PUSCH transmission according to indicated SRI and/or TPMI
· A set of TPMIs that deliver full power can be signalled by the UE in order to support at least  UEcap3, for SRS resource with more than 1 ports, 
· e.g. For SRI indicating SRS resource with 1 port then single layer PUSCH is transmitted with full power in same manner as single port SRS, if SRI indicating SRS resource with multiple ports is signalled based on Rel-15 MIMO behaviour (transmission rank indicator, TPMI indicator, etc) except the power scaling aspects
· The following cases are not precluded
· For example, for 4TX on UE side (with 20+20+17+17dBm) virtualized as 2 SRS ports, full uplink power transmission can be enabled by precoder [1 0] or [0 1]
· FFS: number of SRS resources supported 
· 2 
· 3 
· FFS: for 4 Tx, how many different TPMIs/TPMI groups support full power
· FFS: any rules for spatial filter update for the SRS resources with different number ports
Note: How to capture the behaviour for ‘Mode 1’ and ‘Mode 2’ in specifications is TBD
Note: For single port, there is no SRI and TPMI
Note: Support of Mode 1, Mode 2 have separate UE capability 


In this contribution, we provide our views on the remaining details for full power uplink transmission.
2. Discussion
2.1 Mode 2 Operation
2.1.1 TPMI Precoders for UE with 4Tx
For Mode 2 operation, one remaining issue is how many different TPMIs/TPMI groups should be defined to support full power for UE with 4Tx. In our opinion, for UE with 4 antenna ports and Capability 3, the TPMI enabling full power transmission should be primarily defined by UE power amplifiers (PA) architecture.
In order to support different UE architecture in flexible manner, the TPMIs supporting full power transmission for Mode 2 could be split into different TPMI groups and each group contains one or more TPMIs. Then UE could report which TPMI groups could enable full power transmission according to its PA architecture. The signalling may include a bitmap where each bit corresponds to one TPMI group. If the bit is set to 1, it means all the TPMIs included in the group could support full power transmission for the UE. Therefore, TPMI groups which can enable full power transmission should be identified by UE with 4Tx.
For non-coherent UE, the UE is not capable of maintaining relative phase among all the UE antenna ports. Considering that UE has freedom to flexibly assign / map SRS antenna port to antenna port, some types of UE PA architectures could be viewed as equivalent. For example, for non-coherent UE the PA architecture of [23 20 23 20] could be viewed as equivalent as the PA architecture of [23 23 20 20]. Thus for non-coherent UE with 4Tx, the number of PA architectures to be considered could be reduced. Table 5 in Appendix-C shows the TPMIs supporting full power transmission for non-coherent UE with 4Tx considering different PA architectures. From Table 5, it could be observed that the following TPMI groups could be introduced for non-coherent UE with 4Tx as shown in Table 1. Note that for non-coherent UE, the supporting of all the non-coherent TPMIs, i.e. {TPMI=0, 1, 2, 3} should be precluded, since such capability can be handled by UE Capability 1.
[bookmark: _Ref20405079]Table 1 TPMI groups supporting full power Tx for non-coherent UE with 4Tx
	Rank
	Non-coherent UE capability

	Rank=1
	{TPMI=0}
{TPMI=0, 1}
{TPMI=0, 1, 2}

	Rank=2
	{TPMI=0}
{TPMI=0, 1, 3}
{TPMI=0, 1, 2, 3, 4, 5}

	Rank=3
	{TPMI=0}

	Rank=4
	{TPMI=0}


For partial-coherent capability UE can maintain the phase among a subset of the transmit chains, which means that some antenna ports are capable of maintaining consistent co-phasing and some antenna ports are not. Therefore, PA architecture of [23 20 23 20] couldn’t be viewed as equivalent to PA architecture of [23 23 20 20]. Then compared with non-coherent UE, larger number of PA architectures combinations should be considered for capability signalling of TPMI groups in case of partial coherent UE with 4Tx. Table 6 and Table 7 show the TPMIs supporting full power transmission for partial coherent UE with 4Tx from rank-1 to rank-4. It can be seen that there are large number of possible TPMI combinations. Thus for partial coherent UE with 4Tx, it is better that the TPMI group is composed of only one non-coherent TPMI. Table 2 shows the TPMI groups for partial coherent UE with 4Tx. From Table 1 and Table 2 it can be seen that the TPMI groups composed of non-coherent TPMIs are different for non-coherent UE and partial coherent UE.
[bookmark: _Ref20405954]Table 2 TPMI groups supporting full power Tx for partial coherent UE with 4Tx
	Rank
	Non-coherent and Partial coherent UE capability
	Remarks

	Rank=1
	{TPMI=0}
{TPMI=1}
{TPMI=2}
{TPMI=3}
	Non-coherent TPMI

	
	{TPMI=4, 5, 6, 7}
{TPMI=8, 9, 10, 11}
	Partial coherent TPMI

	Rank=2
	{TPMI=0}
{TPMI=1}
{TPMI=2}
{TPMI=3}
{TPMI=4}
{TPMI=5}
	Non-coherent TPMI

	
	{TPMI=6, 7, 8, 9, 10, 11, 12, 13}
	Partial coherent TPMI

	Rank=3
	{TPMI=0}
	Non-coherent TPMI

	
	{TPMI=1, 2}
	Partial coherent TPMI

	Rank=4
	{TPMI=0}
	Non-coherent TPMI

	
	{TPMI=1, 2}
	Partial coherent TPMI


From Table 5 to Table 7, it could be observed that some TPMI groups are always supported, as indicated with red colour in Table 1 and Table 2. For these TPMI groups, explicit bitmap indication is not necessary and signalling overhead could be further reduced. Section 2.2 provides more discussion on the signalling overhead reduction.
Proposal 1:
· For Mode 2 operation, the TPMI groups shown in Table 1 and Table 2 should be supported for full power transmission for UE with 4 Tx.
2.1.2 DCI Payload Size
For Mode 2 operation, it should be noted that the existing Rel-15 approach for TPMI indication has DCI decoding ambiguity issues. Given that the UE can be configured with multiple SRS resources with different number of SRS antenna ports within one SRS resource set, the number of required bits used for TPMI indication could be different. More specifically, as can be seen from Table B-1 to Table B-4 provided in the Appendix-B, the length of the field for precoding information and number of layers in DCI is variable, depending on the number of SRS antenna ports. Such ambiguity may require to UE to perform blind decoding of DCI under different assumption of the indicated SRS resource by SRI. This however is not preferred due to UE power consumption and PDCCH decoding performance consideration. Thus in order to avoid the ambiguity for DCI decoding, the TPMI field size should be the same for all SRIs for Mode 2 operation.
Although codebook based transmission in Rel-15 already supports two SRS resources in the SRS resource set, such ambiguity in DCI decoding doesn’t exists given the restriction on the same number of SRS antenna ports configuration for SRS resource within one SRS resource set. Thus in Rel-15, for codebook based transmission, irrespective of the indicated SRS resource by SRI, UE knows the length of the field of precoding information and number of layers.
Proposal 2:
· For Mode 2 operation, the TPMI field size should be the same for all SRIs to avoid the ambiguity for DCI decoding.
· The size of TPMI field is determined based on the largest codebook subset for all SRS resources configured for the UE in Mode 2
2.2 UE capability signalling
For Mode 2 operation, as discussed in Section 2.1, the TPMI groups which can enable full power transmission in uplink should be reported by the UE. The signalling should include a bitmap for each supported number of SRS antenna ports, where each bit corresponds to the TPMI group for a given rank from Rel-15 codebook. According to the TPMI groups introduced for UE with 4Tx as shown in Table 1 and Table 2, an example of signalling overhead on the TPMI group bitmap for UE with 4Tx is given by Table 3.
[bookmark: _Ref16690637]Table 3 Example of signalling bitmap overhead on TPMI groups with 4 antenna ports
	Rank
	Number of bits for non-coherent capable UEs
	Number of bits for non-coherent and partial-coherent UEs

	1
	3 bits
	6 bits

	2
	3 bits
	7 bits

	3
	1 bit
	2 bits

	4
	1 bit
	2 bits


It should be noted that UE capability overhead for bitmap signalling could be large. In this case, RAN1 should further discuss possible options for overhead reduction. For example, some of the TPMI groups could be assumed to be always supported if the UE reports supporting of Mode 2 operation and corresponding coherence capability, as indicated by red colour in Table 1 and Table 2. The explicit bitmap indication for those TPMI groups which are supported by default is not necessary. Thus the signalling overhead could be further reduced. Table 4 shows an example of the compressed signalling overhead without explicit indication of TPMI groups supported by default.
[bookmark: _Ref20410549]Table 4 Compressed signalling bitmap overhead on TPMI groups with 4 antenna ports
	Rank
	Number of bits for non-coherent capable UEs
	Number of bits for non-coherent and partial-coherent UEs

	1
	2 bits
	6 bits

	2
	3 bits
	6 bits

	3
	1 bit
	1 bits

	4
	0 bit
	0 bits


For the case of two antenna ports with Mode 2 operation, TPMI group of {TPMI=0} and {TPMI=1} could support full power transmission for rank-1 transmission. For the capability reporting, a bitmap of two bits could be introduced. However, the overhead could be further reduced. For non-coherent UE, the signalling of ‘00’ is meaningless to support. The signalling of ‘11’ is UE Capability 1 and not related to Mode 2 operation. The signalling of ‘01’ and ‘10’ is equivalent for the non-coherent UE since the mapping between SRS ports to UE antennas is transparent. Then for Mode 2 operation, the signalling reporting for two antenna ports is not necessary, i.e. the TPMI group of {TPMI=0} could be viewed as supported by default.
Proposal 3:
· For Mode 2, the UE capability reporting should include bitmap for TPMI groups (enabling full power transmission) for each supported SRS antenna ports.
· RAN1 to consider possible approaches to reduce overhead for UE capability signalling in Mode 2 operation
3. Conclusion
In conclusion, we have the following proposals to address the remaining issues on full power transmission in the uplink.
Proposal 1:
· For Mode 2 operation, the TPMI groups shown in Table 1 and Table 2 should be supported for full power transmission for UE with 4 Tx.
Proposal 2:
· For Mode 2 operation, the TPMI field size should be the same for all SRIs to avoid the ambiguity for DCI decoding.
· The size of TPMI field is determined based on the largest codebook subset for all SRS resources configured for the UE in Mode 2
Proposal 3:
· For Mode 2, the UE capability reporting should include bitmap for TPMI groups (enabling full power transmission) for each supported SRS antenna ports.
· RAN1 to consider possible approaches to reduce overhead for UE capability signalling in Mode 2 operation
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Appendix-A: Rel-15 TPMIs for PUSCH
The precoders for PUSCH in Rel-15 are copied from TS38.211 v15.6 as shown below:


Table A-1: Precoding matrix  for single-layer transmission using two antenna ports.
	TPMI index
	

(ordered from left to right in increasing order of TPMI index)

	0 – 5
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	-
	-




Table A-2: Precoding matrix  for single-layer transmission using four antenna ports with transform precoding enabled.
	TPMI index
	

(ordered from left to right in increasing order of TPMI index)

	0 – 7
	

	

	

	

	

	

	

	


	8 – 15
	

	

	

	

	

	

	

	


	16 – 23
	

	

	

	

	

	

	

	


	24 – 27
	

	

	

	

	-
	-
	-
	-




Table A-3: Precoding matrix  for single-layer transmission using four antenna ports with transform precoding disabled.
	[bookmark: _Hlk500155670]TPMI index
	

(ordered from left to right in increasing order of TPMI index)

	0 – 7
	

	

	

	

	

	

	

	


	8 – 15
	

	

	

	

	

	

	

	


	16 – 23
	

	

	

	

	

	

	

	


	24 – 27
	

	

	

	

	-
	-
	-
	-




Table A-4: Precoding matrix  for two-layer transmission using two antenna ports with transform precoding disabled.
	TPMI index
	

(ordered from left to right in increasing order of TPMI index)

	0 – 2
	

	

	

	




Table A-5: Precoding matrix  for two-layer transmission using four antenna ports with transform precoding disabled.
	TPMI index
	

(ordered from left to right in increasing order of TPMI index)

	0 – 3
	

	

	

	


	4 – 7
	

	

	

	


	8 – 11
	

	

	

	


	12 – 15
	

	

	

	


	16 – 19
	

	

	

	


	20 – 21
	

	

	-
	-




Table A-6: Precoding matrix  for three-layer transmission using four antenna ports with transform precoding disabled.
	TPMI index
	

(ordered from left to right in increasing order of TPMI index)

	0 – 3
	

	

	

	


	4 – 6
	

	

	

	-




Table A-7: Precoding matrix  for four-layer transmission using four antenna ports with transform precoding disabled.
	TPMI index
	

(ordered from left to right in increasing order of TPMI index)

	0 – 3
	

	

	

	


	4
	

	-
	-
	-





Appendix-B: Rel-15 Codebook Subsets for PUSCH
The Rel-15 codebook subsets are copied from TS38.212 v15.6 as shown below.

Table B-1: Precoding information and number of layers, for 4 antenna ports, if transform precoder is disabled and maxRank = 2 or 3 or 4
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0

	…
	…
	…
	…
	…
	…

	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5

	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0

	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0

	12
	1 layer: TPMI=4
	12
	1 layer: TPMI=4
	12-15
	reserved

	…
	…
	…
	…
	
	

	19
	1 layer: TPMI=11
	19
	1 layer: TPMI=11
	
	

	20
	2 layers: TPMI=6
	20
	2 layers: TPMI=6
	
	

	…
	…
	…
	…
	
	

	27
	2 layers: TPMI=13
	27
	2 layers: TPMI=13
	
	

	28
	3 layers: TPMI=1
	28
	3 layers: TPMI=1
	
	

	29
	3 layers: TPMI=2
	29
	3 layers: TPMI=2
	
	

	30
	4 layers: TPMI=1
	30
	4 layers: TPMI=1
	
	

	31
	4 layers: TPMI=2
	31
	4 layers: TPMI=2
	
	

	32
	1 layers: TPMI=12
	
	
	
	

	…
	…
	
	
	
	

	47
	1 layers: TPMI=27
	
	
	
	

	48
	2 layers: TPMI=14
	
	
	
	

	…
	…
	
	
	
	

	55
	2 layers: TPMI=21
	
	
	
	

	56
	3 layers: TPMI=3
	
	
	
	

	…
	…
	
	
	
	

	59
	3 layers: TPMI=6
	
	
	
	

	60
	4 layers: TPMI=3
	
	
	
	

	61
	4 layers: TPMI=4
	
	
	
	

	62-63
	reserved
	
	
	
	



Table B-2: Precoding information and number of layers for 4 antenna ports, if transform precoder is enabled, or if transform precoder is disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset= partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=4
	4
	1 layer: TPMI=4
	
	

	…
	…
	…
	…
	
	

	11
	1 layer: TPMI=11
	11
	1 layer: TPMI=11
	
	

	12
	1 layers: TPMI=12
	12-15
	reserved
	
	

	…
	…
	
	
	
	

	27
	1 layers: TPMI=27
	
	
	
	

	28-31
	reserved
	
	
	
	



Table B-3: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled and maxRank = 2
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	2 layers: TPMI=0
	2
	2 layers: TPMI=0

	3
	1 layer: TPMI=2
	3
	reserved

	4
	1 layer: TPMI=3
	
	

	5
	1 layer: TPMI=4
	
	

	6
	1 layer: TPMI=5
	
	

	7
	2 layers: TPMI=1
	
	

	8
	2 layers: TPMI=2
	
	

	9-15
	reserved
	
	



Table B-4: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled, or if transform precoder is disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	
	

	3
	1 layer: TPMI=3
	
	

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	





Appendix-C: TPMIs Supporting Full Power for UE with 4Tx

Table 5 shows the TPMIs supporting full power transmission from Rank-1 to Rank-4 for non-coherent UE with 4Tx considering different UE PA architectures.

[bookmark: _Ref20404748]Table 5 TPMIs supporting full power Tx for non-coherent UE with 4Tx
	PA Architecture for non-coherent UE with 4Tx
	Non-coherent TPMIs supporting full power for Rank-1
	Non-coherent TPMIs supporting full power for Rank-2
	Non-coherent TPMIs supporting full power for Rank-3
	Non-coherent TPMIs supporting full power for Rank-4

	[23 20 20 20]
	TPMI #0
	TPMI #0
TPMI #1
TPMI #2
TPMI #3
TPMI #4
TPMI #5
	TPMI #0
	TPMI #0

	[23 23 20 20]
	TPMI #0
TPMI #1
	TPMI #0
TPMI #1
TPMI #2
TPMI #3
TPMI #4
TPMI #5
	TPMI #0
	TPMI #0

	[23 23 23 20]
	TPMI #0
TPMI #1
TPMI #2
	TPMI #0
TPMI #1
TPMI #2
TPMI #3
TPMI #4
TPMI #5
	TPMI #0
	TPMI #0

	[23 17 17 17]
	TPMI #0
	None
	None
	TPMI #0

	[23 23 17 17]
	TPMI #0
TPMI #1
	TPMI #0

	None
	TPMI #0

	[23 23 23 17]
	TPMI #0
TPMI #1
TPMI #2
	TPMI #0
TPMI #1
TPMI #3
	TPMI #0
	TPMI #0



Table 6 and Table 7 show the TPMIs supporting full power transmission from Rank-1 to Rank-4 for partial coherent UE with 4Tx considering different UE PA architectures.

[bookmark: _Ref20405761]Table 6 TPMIs supporting full power Tx for partial coherent UE with 4Tx (Rank-1 and Rank-2)
	PA Architecture for partial-coherent UE with 4Tx
	Non-coherent TPMIs supporting full power for Rank-1
	Partial coherent TPMIs supporting full power for Rank-1
	Non-coherent TPMIs supporting full power for Rank-2
	Partial coherent TPMIs supporting full power for Rank-2

	[23 20 20 20]
	TPMI #0
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[20 23 20 20]
	TPMI #1
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[20 20 23 20]
	TPMI #2
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[20 20 20 23]
	TPMI #3
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[23 23 20 20]
	TPMI #0
TPMI #1
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[23 20 23 20]
	TPMI #0
TPMI #2
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[23 20 20 23]
	TPMI #0
TPMI #3
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[20 23 23 20]
	TPMI #1
TPMI #2
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[20 23 20 23]
	TPMI #1
TPMI #3
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[20 20 23 23]
	TPMI #2
TPMI #3
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[23 23 23 20]
	TPMI #0
TPMI #1
TPMI #2
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[23 23 20 23]
	TPMI #0
TPMI #1
TPMI #3
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[23 20 23 23]
	TPMI #0
TPMI #2
TPMI #3
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[20 23 23 23]
	TPMI #1
TPMI #2
TPMI #3
	TPMI #4 ~ #7
TPMI #5 ~ #11

	TPMI #0 ~ #5
	TPMI #6 ~#13

	[23 17 17 17]
	TPMI #0
	None
	None
	TPMI #6 ~#13

	[17 23 17 17]
	TPMI #1
	None
	None
	TPMI #6 ~#13

	[17 17 23 17]
	TPMI #2
	None
	None
	TPMI #6 ~#13

	[17 17 17 23]
	TPMI #3
	None
	None
	TPMI #6 ~#13

	[23 23 17 17]
	TPMI #0
TPMI #1
	None
	TPMI #0

	TPMI #6 ~#13

	[23 17 23 17]
	TPMI #0
TPMI #2
	TPMI #4 ~ #7
	TPMI #1

	TPMI #6 ~#13

	[23 17 17 23]
	TPMI #0
TPMI #3
	None
	TPMI #2

	TPMI #6 ~#13

	[17 23 23 17]
	TPMI #1
TPMI #2
	None
	TPMI #3

	TPMI #6 ~#13

	[17 23 17 23]
	TPMI #1
TPMI #3
	TPMI #5 ~ #11

	TPMI #4

	TPMI #6 ~#13

	[17 17 23 23]
	TPMI #2
TPMI #3
	None
	TPMI #5

	TPMI #6 ~#13

	[23 23 23 17]
	TPMI #0
TPMI #1
TPMI #2
	TPMI #4 ~ #7
	TPMI #0
TPMI #1
TPMI #3
	TPMI #6 ~#13

	[23 23 17 23]
	TPMI #0
TPMI #1
TPMI #3
	TPMI #5 ~ #11
	TPMI #0
TPMI #2
TPMI #4
	TPMI #6 ~#13

	[23 17 23 23]
	TPMI #0
TPMI #2
TPMI #3
	TPMI #4 ~ #7
	TPMI #1
TPMI #2
TPMI #5
	TPMI #6 ~#13

	[17 23 23 23]
	TPMI #1
TPMI #2
TPMI #3
	TPMI #5 ~ #11
	TPMI #3
TPMI #4
TPMI #5
	TPMI #6 ~#13




[bookmark: _Ref20405767]Table 7 TPMIs supporting full power Tx for partial coherent UE with 4Tx (Rank-3 and Rank-4)
	PA Architecture for partial-coherent UE with 4Tx
	Non-coherent TPMIs supporting full power for Rank-3
	Partial coherent TPMIs supporting full power for Rank-3
	Non-coherent TPMIs supporting full power for Rank-4
	Partial coherent TPMIs supporting full power for Rank-4

	[23 20 20 20]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[20 23 20 20]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[20 20 23 20]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[20 20 20 23]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 23 20 20]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 20 23 20]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 20 20 23]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[20 23 23 20]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[20 23 20 23]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[20 20 23 23]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 23 23 20]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 23 20 23]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 20 23 23]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[20 23 23 23]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 17 17 17]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[17 23 17 17]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[17 17 23 17]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[17 17 17 23]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 23 17 17]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 17 23 17]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 17 17 23]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[17 23 23 17]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[17 23 17 23]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[17 17 23 23]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 23 23 17]
	TPMI #0
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 23 17 23]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[23 17 23 23]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2

	[17 23 23 23]
	None
	TPMI #1
TPMI #2
	TPMI #0
	TPMI #1
TPMI #2








17/17
oleObject48.bin

image43.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

0

1

2

1


oleObject49.bin

image44.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

1

0

2

1


oleObject50.bin

image45.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

1

0

0

2

1


oleObject51.bin

image46.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

0

0

2

1


oleObject52.bin

image47.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

1

0

1

2

1


image1.wmf
(

)

(

)

0

min1,,,/

Kmv

rrr


oleObject53.bin

image48.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

0

1

0

1

2

1


oleObject54.bin

image49.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

1

2

1

j


oleObject55.bin

image50.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

0

0

1

2

1

j


oleObject56.bin

image51.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

1

0

2

1


oleObject57.bin

image52.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

0

1

0

2

1


oleObject1.bin

oleObject58.bin

image53.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

j

0

1

0

2

1


oleObject59.bin

image54.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

j

0

1

0

2

1


oleObject60.bin

image55.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

1

1

1

2

1


oleObject61.bin

image56.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

j

j

1

1

2

1


oleObject62.bin

image57.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

1

1

2

1


image2.wmf
(

)

,,1

Kmv

r

>


oleObject63.bin

image58.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject64.bin

image59.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

j

j

1

1

2

1


oleObject65.bin

image60.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

1

2

1

j

j


oleObject66.bin

image61.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject67.bin

image62.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

1

2

1

j

j


oleObject2.bin

oleObject68.bin

image63.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

1

1

2

1


oleObject69.bin

image64.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject70.bin

image65.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

1

1

2

1


oleObject71.bin

image66.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject72.bin

image67.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


image3.wmf
{

}

1,2,4

r

Î


oleObject73.bin

image68.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

1

2

1

j

j


oleObject74.bin

image69.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject75.bin

image70.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

1

1

2

1

j

j


oleObject76.bin

oleObject77.bin

oleObject78.bin

image71.wmf
ú

û

ù

ê

ë

é

1

0

0

1

2

1


oleObject3.bin

oleObject79.bin

image72.wmf
ú

û

ù

ê

ë

é

-

1

1

1

1

2

1


oleObject80.bin

image73.wmf
ú

û

ù

ê

ë

é

-

j

j

1

1

2

1


oleObject81.bin

oleObject82.bin

oleObject83.bin

image74.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

0

0

1

0

0

1

2

1


oleObject84.bin

image75.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

1

0

0

0

0

1

2

1


image4.wmf
(

)

,,

Kmv

r


oleObject85.bin

image76.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

0

0

0

0

0

1

2

1


oleObject86.bin

image77.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

1

0

0

1

0

0

2

1


oleObject87.bin

image78.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

0

0

0

1

0

0

2

1


oleObject88.bin

image79.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

0

1

0

0

0

0

2

1


oleObject89.bin

image80.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

j

0

0

1

1

0

0

1

2

1


oleObject4.bin

oleObject90.bin

image81.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

j

0

0

1

1

0

0

1

2

1


oleObject91.bin

image82.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

0

0

1

0

0

1

2

1

j


oleObject92.bin

image83.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

0

0

1

0

0

1

2

1

j


oleObject93.bin

image84.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

0

0

1

1

0

0

1

2

1


oleObject94.bin

image85.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

j

0

0

1

1

0

0

1

2

1


oleObject5.bin

oleObject95.bin

image86.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

0

1

0

0

1

2

1

j


oleObject96.bin

image87.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

0

0

1

0

0

1

2

1

j


oleObject97.bin

image88.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

1

1

1

1

1

1

2

2

1


oleObject98.bin

image89.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

j

j

1

1

1

1

2

2

1


oleObject99.bin

image90.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

j

j

1

1

1

1

2

2

1


oleObject6.bin

oleObject100.bin

image91.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

1

1

2

2

1

j

j

j

j


oleObject101.bin

image92.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

1

1

1

1

1

1

1

1

2

2

1


oleObject102.bin

image93.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

j

j

j

j

1

1

1

1

2

2

1


oleObject103.bin

image94.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

j

j

j

j

1

1

1

1

2

2

1


oleObject104.bin

image95.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

1

1

1

1

2

2

1

j

j

j

j


image5.wmf
(

)

K

r


oleObject105.bin

oleObject106.bin

oleObject107.bin

image96.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

0

1

0

0

0

1

0

0

0

1

2

1


oleObject108.bin

image97.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

0

0

0

1

0

1

0

0

0

1

2

1


oleObject109.bin

image98.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

0

0

0

0

1

0

1

0

0

0

1

2

1


oleObject110.bin

image99.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

1

1

1

1

1

1

1

1

1

1

1

1

3

2

1


oleObject7.bin

oleObject111.bin

image100.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

j

j

j

j

j

j

1

1

1

1

1

1

3

2

1


oleObject112.bin

image101.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

1

1

1

1

1

1

1

1

1

1

1

1

3

2

1


oleObject113.bin

image102.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

j

j

j

j

j

j

1

1

1

1

1

1

3

2

1


oleObject114.bin

oleObject115.bin

oleObject116.bin

image103.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

2

1


image6.wmf
0

r


oleObject117.bin

image104.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

0

0

0

0

1

1

1

1

0

0

0

0

1

1

2

2

1


oleObject118.bin

image105.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

j

j

0

0

0

0

1

1

0

0

0

0

1

1

2

2

1


oleObject119.bin

image106.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

-

-

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

4

1


oleObject120.bin

image107.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

-

-

j

j

j

j

j

j

j

j

1

1

1

1

1

1

1

1

4

1


oleObject121.bin

oleObject8.bin

oleObject9.bin

oleObject10.bin

oleObject11.bin

oleObject12.bin

image7.wmf
W


oleObject13.bin

image8.wmf
W


oleObject14.bin

image9.wmf
ú

û

ù

ê

ë

é

0

1

2

1


oleObject15.bin

image10.wmf
ú

û

ù

ê

ë

é

1

0

2

1


oleObject16.bin

image11.wmf
ú

û

ù

ê

ë

é

1

1

2

1


image12.wmf
ú

û

ù

ê

ë

é

-

1

1

2

1


image13.wmf
ú

û

ù

ê

ë

é

j

1

2

1


image14.wmf
ú

û

ù

ê

ë

é

-

j

1

2

1


oleObject17.bin

oleObject18.bin

image15.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

0

1

2

1


oleObject19.bin

image16.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

1

0

2

1


oleObject20.bin

image17.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

1

0

0

2

1


oleObject21.bin

image18.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

0

0

2

1


oleObject22.bin

image19.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

1

0

1

2

1


oleObject23.bin

image20.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

0

1

0

1

2

1


oleObject24.bin

image21.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0

0

1

2

1

j


oleObject25.bin

image22.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

0

0

1

2

1

j


oleObject26.bin

image23.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

1

0

2

1


oleObject27.bin

image24.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

0

1

0

2

1


oleObject28.bin

image25.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

j

0

1

0

2

1


oleObject29.bin

image26.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

j

0

1

0

2

1


oleObject30.bin

image27.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

1

1

1

2

1


oleObject31.bin

image28.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

j

j

1

1

2

1


oleObject32.bin

image29.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

1

1

1

2

1


oleObject33.bin

image30.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject34.bin

image31.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

j

j

1

1

2

1


oleObject35.bin

image32.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

1

2

1

j

j


oleObject36.bin

image33.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject37.bin

image34.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

2

1

j

j


oleObject38.bin

image35.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

1

1

1

2

1


oleObject39.bin

image36.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject40.bin

image37.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

1

1

1

1

2

1


oleObject41.bin

image38.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject42.bin

image39.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject43.bin

image40.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

2

1

j

j


oleObject44.bin

image41.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

j

j

1

1

2

1


oleObject45.bin

image42.wmf
ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

2

1

j

j


oleObject46.bin

oleObject47.bin

