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1. Introduction

In previous meetings, agreements related to PUCCH and UCI multiplexing has been achieved [1] while some remaining points are still need to be discussed. This contribution includes three parts, CR on PUCCH, minimum code rate for UCI only on PUSCH and timeline requirement for PUCCH multiplex with PUSCH
2. CR on NR PUCCH

2.1. CR on 38.213(f20) 9.2.5

According to the pseudo-code of 38213(f20) 9.2.5, if a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK/SR and CSI and PUCCHs with HARQ-ACK satisfies the requirement of timeline, the UE multiplexes HARQ-ACK/SR and CSI and determines corresponding PUCCH(s) for transmission in the slot. However, the current specification does not meet the original design requirements. As shown in Fig.1, resources 
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overlap with each other, but according to the current pseudo-code of 9.2.5, they won’t multiplex with each other. Example details go as follows:
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Fig.1 Resources 
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While j=0, satisfy j<2, resource 
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While j=1, satisfy j<2, resources 
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While j=2, not satisfy j<2, pseudo-code over.

That is, the current pseudo-code does not multiplex
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In addition, it is our understanding that 
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” in the pseudo-code can be deleted.
Based on the above analysis, some pseudo-code need to be added as follows:

9.2.5
UE procedure for reporting multiple UCI types
< Unchanged parts are omitted >
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multiplex UCI for resources [image: image34.wmf]{
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 in a single resource as described in Subclauses 9.2.5.1 and 9.2.5.2 

set the index of the single resource to [image: image35.wmf]j
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  % start from the beginning after reordering unmerged resources at next step
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end while
The function 
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< Unchanged parts are omitted >

2.2. CR on 38.213(f20) 9.2.5

In RAN 1 #93, there is an agreement as follow:

Agreements:

· On a per PUCCH group basis:

· If a UE is configured with overlapping PUCCH resources for CSI-only reporting in a slot,

· If a UE is configured with multi-CSI-PUCCH-Config, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource, following the agreed priority rules for CSI reporting.

· If a UE is not configured with multi-CSI-PUCCH-Config, among all the PUCCH resources for CSI reporting, the UE selects maximum two non-overlapping PUCCH resources for CSI reports with the highest priority.

· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2. 

If two non-overlapping PUCCH resource are selected, they include at least one with PUCCH format 2 in a slot. Currently, the specification only includes PUCCH format 2 resource as the first resource which however can also be PUCCH format 3/4. 

Additionally, according to the agreement, if UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList and is configured with multiple PUCCH resources for CSI-only reports in a slot, and some of the CSI-only reports are overlapping with each other, the UE will multiplexes all the CSI reports, not only the overlapping CSI reports, corresponding to CSI only PUCCH resources in the slot on a single multi-CSI-PUCCH resource. Thus the following modifications should be introduced. 

9.2.5
UE procedure for reporting multiple UCI types

< Unchanged parts are omitted >

If a UE is configured with multiple PUCCH resources in a slot to transmit only semi-persistent or periodic CSI reports

-
if the UE is not provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS38.214]. 
- If the first resource includes PUCCH format 2, and if there are remaining resources that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
- If the first resource includes PUCCH format 3/4, and if there are remaining PUCCH format 2 resources that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining PUCCH format 2 resources, and a corresponding second resource as an additional resource for CSI reporting
-
if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList, and if at least two of the CSI reports have overlapping resources, the UE multiplexes all the CSI reports ,in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2 

< Unchanged parts are omitted >

2.3. CR on 38213(f20) 9.2.6

In order to ensure the physical layer parameter is consistent with higher layer parameter, PUCCH-F1-F3-F4-starting-symbol has been modified to startingSymbolIndex and PUCCH-F1-F3-F4-number-of-symbols has been modified to nrofSymbols. However, two parameter modifications were omitted in 9.2.6.

9.2.6
UCI repetition procedure

< Unchanged parts are omitted >

If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is additionally provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, or is additionally provided higher layer parameter tdd-UL-DL-ConfigDedicated for the slot format per slot over the number of slots, as described in Subclause 11.1, the UE determines the 
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 slots for a PUCCH transmission starting from a slot indicated to the UE as described in Subclause 9.2.3 and having

-
an UL symbol or flexible symbol provided by higher layer parameter startingSymbolIndex of PUCCH format 1 or PUCCH format 3 or PUCCH format 4 as a first symbol, and

-
consecutive UL symbols or flexible symbols, starting from the first symbol, equal to or larger than a number of symbols provided by higher layer parameter nrofSymbols of PUCCH format 1 or PUCCH format 3 or PUCCH format 4.

< Unchanged parts are omitted >

2.4. CR on 38213(f20) 9.2.1

DCI format 1_1 is omitted in Subclause 9.2.1, and corresponding text proposal is provided as follows:

9.2.1
PUCCH Resource Sets

< Unchanged parts are omitted >
If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format 1_0 or DCI format 1_1, the UE determines a PUCCH resource with index [image: image70.wmf]PUCCH
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 is a number of CCEs in a control resource set of a PDCCH reception conveying the DCI format 1_0 or DCI format 1_1, as described in Subclause 10.1, [image: image74.wmf]0
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 is a value of the PUCCH resource indicator field in the DCI format 1_0 or DCI format 1_1. 

< Unchanged parts are omitted >

2.5. CR on 38213(f20) 9.1.2.1

In Subclause 9.1.2.1, PDSCH-TimeDomainResourceAllocation should be changed to PDSCH-TimeDomainResourceAllocationList. TS 38.331 specifies that “The IE PDSCH-TimeDomainResourceAllocation is used to configure a time domain relation between PDCCH and PDSCH. The PDSCH-TimeDomainResourceAllocationList contains one or more of such PDSCH-TimeDomainResourceAllocations. 
The network indicates in the DL assignment which of the configued time domain allocations the UE shall apply for that DL assignment. The UE determines the bit width of the DCI field based on the number of entries in the PDSCH-TimeDomainResourceAllocationList” Corresponding text proposal is provided as follows:

9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

< Unchanged parts are omitted >

b)
when provided, on a set of row indexes of a table provided by higher layer parameter PDSCH-TimeDomainResourceAllocationList associated with the active DL BWP and defining respective sets of slot offsets 
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]; and
c)
when provided, on higher layer parameter tdd-UL-DL-ConfigurationCommon, higher layer parameter tdd-UL-DL- ConfigurationCommon2, and higher layer parameter tdd-UL-DL-ConfigDedicated as described in Subclause 11.1.
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< Unchanged parts are omitted >

For rows of PDSCH-TimeDomainResourceAllocationList associated with a same value of 
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< Unchanged parts are omitted >
2.6. CR on 38211(f20) 6.4.1.3.2

In Subclause 6.4.1.3.2.1, 
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should be consistent with other chapters. In Subclause 6.4.1.3.2.2, 
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 for the reason that sequence interception should be taken from the allocated resource location, not from the beginning of the sequence. Corresponding text proposal is provided as follows:

< Unchanged parts are omitted >

6.4.1.3.2
Demodulation reference signal for PUCCH format 2

6.4.1.3.2.1
Sequence generation

The reference-signal sequence 
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shall be generated according to
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where 
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 is the OFDM symbol number within the slot, 
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 is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and by [image: image111.png]


 otherwise.
6.4.1.3.2.2
Mapping to physical resources

The sequence shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with 
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where 
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 is defined relative to subcarrier 0 of common resource block 0 and 
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 shall be within the resource blocks assigned for PUCCH transmission according to [5, TS 38.213]. 

< Unchanged parts are omitted >
3. Minimum code rate for UCI only on PUSCH
We had the following agreements for UCI multiplexing on R1 #93 meeting.
	Agreements:
For HARQ-ACK, CSI part 1, and CSI part 2 (if exists) transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK, CSI part 1, and CSI part 2 (exists), are determined as follows:
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If CSI part 2 exists,
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· SE is the spectrum efficiency which is code rate * modulation order

· Note: if HARQ-ACK is up to 2 bits, 
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 calculation is the amount of reserved REs assuming 2 bits HARQ-ACK

And in #92b meeting, there is a remaining FFS point for the above agreement:

· FFS: UE is not expected to transmit A-CSI on PUSCH without UL-SCH, if the actual coding rate for CSI-part 1 is smaller than T_m for a modulation order m. 

· When A-CSI is dropped, HARQ-ACK if exists is transmitted on PUCCH resource.

· FFS the value of T_m for each modulation order m


The above remaining FFS point should be solved since it can improve UCI transmission efficiency and avoid unnecessary complexity of UE. In the scenario, small payload size with high modulation order and large RB can happen for CSI-part 1/2 with certain configuration resulting in excessively large
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, UE should treat it as an error case. This rule can also be applied to PUSCH with UL-SCH.
Proposal 1: UE is not expected to transmit A-CSI on PUSCH with or without UL-SCH, if the actual coding rate for CSI-part 1 or CSI-part 2 is smaller than T_m for a modulation order 
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As agreed, the SE is from the MCS table. For example, supposing Table 6.1.4.1-1 in TS 38.214(as shown partly below) is used for PUSCH transmission. There are 7 code rate candidates for 16QAM (i.e.
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 is 340/1024, and for CSI we set 
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. c can be a value less than 1. Same method can be generalized to other modulation orders.

Proposal 2: For certain modulation order 
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, T_m can be determined by the lowest data code rate from MCS table for that modulation order.
Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM

	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x 1024

	Spectral

efficiency

	0
	q
	240/ q
	0.2344

	1
	q
	314/ q
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4 
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703


4. Timeline requirement for PUCCH multiplex with PUSCH 
We had the following agreements/WA for UCI multiplexing on R1 #92b /#93 meeting.
	#92b Agreements:
· When single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group,

· The UE multiplex all UCIs on either one PUCCH or one PUSCH, using the existing UCI multiplexing rule, if both following conditions are satisfied:

· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of PDSCH(s) 

· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions including HARQ-ACK and PUSCH (if applicable) for slot n

· If at least one pair of overlapping channels does not meet the above timeline requirements, UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified. 

· The definition of N1 and N2 follows the same definition in current NR spec. 
· FFS on values of X and Y 
#93 Agreements:
· Within a group of overlapping PUCCH/PUSCH channels satisfying the timeline requirements, adopt the following procedure 

· Step 1: determine a set of non-overlapping (in time)PUCCH resource(s) for UCI multiplexing by considering only the PUCCH resources in the group (irrespective whether or not PUSCH(s) exists), where each PUCCH resource satisfies the timeline requirements

· Step 2:

·  if the resulting PUCCH resource(s) in step 1 overlapping with PUSCH(s), multiplex UCIs on the overlapping PUSCH(s); 

· FFS: When UCI includes SR

· Otherwise, multiplex UCI on the determined PUCCH resource(s) 

#93 Agreements:

· In a PUCCH group, within one set of colliding PUCCHs/PUSCHs channels, when the determined PUCCH resource overlaps with one or multiple PUSCHs which satisfy timeline requirements for overlapped UL channels, 

· UE first determines CC index for UCI multiplexing based on procedure defined in 38.213 V15.1.0 

· If there are multiple PUSCHs on the determined CC, UE multiplex PUCCH on the PUSCH with earliest starting symbol on that CC.
#93 WA:
In the WA of timeline requirements on overlapping UL channels made in RAN1 92bis, 
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In the following parts, we consider the timeline requirement in PUCCH multiplexing with multiple PUSCHs case and propose a loose timeline condition which can benefit UL CA transmission. And in section 2.2, we point out a conflict between PUCCH working assumption and an agreement on #93
4.1. Timeline for PUCCH(s) multiplexed with PUSCH(s)

For a scenario where one or more PUCCH(s) overlapping with multiple PUSCHs, the overlapping channels may come from multiple carriers in UL CA deployment. According to the above agreements, the one or more PUCCH(s) and all the PUSCHs should satisfy the timeline requirement (if not, it is an error case and all the channels may be dropped). And the one or more PUCCH(s) are only multiplexed to one PUSCH. 
Since PUCCH(s) are only multiplexed to one PUSCH and the multiple PUSCHs won’t multiplex with each other, the scenario is very different from the case that multiple PUCCHs multiplex with each other. Thus it is not necessary to require all PUSCHs should satisfy the timeline requirement. In fact, if only one PUSCH and the PUCCH(s) satisfy the timeline requirement, then the PUCCH(s) can be multiplexed to the one PUSCH. Otherwise it will put too strict restriction on BS configuration and scheduling in UL CA deployment. UL CA is intended for high data rate, but if only one out of the multiple PUSCHs cannot meet the timeline requirement, all the PUSCHs may be dropped and the instantaneous data rate will be impacted severely.

Observation 1：It is not necessary to require every overlapping PUSCH should satisfy the timeline requirement, In fact, if only one PUSCH and the PUCCH(s) satisfy the timeline requirement, then the PUCCH(s) can be multiplexed to the one PUSCH.
In Fig.2, there are 4 CCs in UL CA deployment, one PUCCH on CC 0 and one PUSCH on each CC 1~3, all the PUCCH/PUSCH(s) are overlapping with each other. According to the current agreement, T1/T2 for timeline-checking are shown, and supposing T2<N2+Y (because the time interval of PUSCH2 and PDCCH1 is too short), the timeline requirement cannot be satisfied so error case happens and all the channel may be dropped

According to our proposed scheme, we don’t treat multiple PUSCHs as a whole but check timeline for each PUSCH separately. Since we’ve agreed to multiplex UCI to the PUSCH with the smallest CC index, we can check timeline for each PUSCH in order of CC index from small to large. As depicted in Fig 3, we first check the timeline of PUCCH0 and PUSCH1 on CC1, and ignore PUSCH2/3(and their corresponding PDCCHs) on CC2/3. Then compare T1 to N1+X and T2 to N2+Y. If the timeline requirement is satisfied, this timeline-checking process can be finished and PUCCH 0 will be multiplexed to PUSCH1.

If PUSCH1 and PUCCH0 don’t satisfy the timeline requirement, we can increase the CC index and go on checking PUCCH0 and PUSCH2 on CC2. The above timeline-checking process won’t go on forever, the maximum timeline-checking times is 3, the same as the number of PUSCHs overlapping with the PUCCH

Observation 2：Check timeline for each PUSCH separately in order of CC index from small to large，the maximum timeline-checking times is the same as the number of overlapping PUSCHs.
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Fig.2 Timeline-checking according to current UCI/PUSCH multiplexing rule,T2<N2+Y
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Fig.3 Timeline-checking according to proposed scheme for each PUSCH separately in order of CC index
Proposal 3:

For the scenario PUCCH(s) overlapping with multiple PUSCHs，if PUCCH(s) and at least one of the PUSCHs can satisfy the timeline requirement, the UE multiplex all UCIs on one PUSCH from the PUSCH(s) which can satisfy timeline requirement
If no PUSCH from the multiple PUSCH(s) will satisfy the timeline requirement with the PUCCH(s), UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified.
4.2. A conflict between a WA on PUCCH and an agreement on scheduling 

In #93 meeting, we achieve a working assumption on PUCCH multiplexing timeline requirement:

#93 WA(7.1.3.2.3):
· In the WA of timeline requirements on overlapping UL channels made in RAN1 92bis, 
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· Note: the definition of 
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And in the chairman notes for agenda item 7.1.3.3.2, there is an PUCCH related agreement 

#93 Agreements(7.1.3.3.2 DL/UL scheduling and HARQ management):
In the case of multiplexing CSI with uplink data on PUSCH, the MIMO session should update agreements related to CSI multiplexing with UL-SCH (i.e., data on PUSCH), and NR should adopt the framework below:

· Z’’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the DCI triggering a CSI report on PUSCH to the earliest possible start of the corresponding CSI transmission on PUSCH from UE perspective

· Z’’ ≥ Z + d where Z is based on CSI-only processing time from the MIMO session

· N2’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the UL grant to the earliest possible start of the corresponding PUSCH from UE perspective

· N2’ ≥ N2 + d where N2 is based on the UE capability for sending data-only on PUSCH

· d symbols

· FFS value of d <= N2

· E.g., d=1

· E.g., d=1 for 15kHz, 2 for 30kHz, 3 for 60kHz, and 4 for 120kHz

· E.g., d=N2

· UE is not expected transmit the CSI multiplexed with uplink data if the network set the values of K2 and SLIV without leaving sufficient time for UE processing

Agreements:

· d in the above agreement is updated to the following

· 2 for 15kHz
· 2 for 30kHz
· 3 for 60kHz
· 4 for 120kHz
It is obvious that the working assumption and the agreement have some conflicts since ‘T’ in the working assumption is not SCS-related while the ‘d’ in the agreement is. Some modification we may need to align the above conclusions from #93 
Proposal 4:

· Align the working assumption of 7.1.3.2.3 and agreement in 7.1.3.3.2 from #93. Some modification on definition of X/Y/d may be needed.
5. Conclusion

In this contribution, we present our further views on PUCCH and UCI multiplexing. In summary, we have the following proposals for capturing. 

Proposal 1: UE is not expected to transmit A-CSI on PUSCH with or without UL-SCH, if the actual coding rate for CSI-part 1 or CSI-part 2 is smaller than T_m for a modulation order 
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Proposal 2: For certain modulation order 
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, T_m can be determined by the lowest data code rate from MCS table for that modulation order.
Observation 1：It is not necessary to require every overlapping PUSCH should satisfy the timeline requirement, In fact, if only one PUSCH and the PUCCH(s) satisfy the timeline requirement, then the PUCCH(s) can be multiplexed to the one PUSCH.

Observation 2：Check timeline for each PUSCH separately in order of CC index from small to large，the maximum timeline-checking times is the same as the number of overlapping PUSCHs.
Proposal 3:

For the scenario PUCCH(s) overlapping with multiple PUSCHs，if PUCCH(s) and at least one of the PUSCHs can satisfy the timeline requirement, the UE multiplex all UCIs on one PUSCH from the PUSCH(s) which can satisfy timeline requirement
If no PUSCH from the multiple PUSCH(s) will satisfy the timeline requirement with the PUCCH(s), UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified.
Proposal 4: Align the working assumption of 7.1.3.2.3 and agreement in 7.1.3.3.2 from #93. Some modification on definition of X/Y/d may be needed..

6. References

[1] 3GPP TSG RAN1 #93, Chairman’s Note. 
Q(0)





Q(1)





Q(2)








_1234567953.unknown

_1234567985.unknown

_1234568001.unknown

_1234568009.unknown

_1234568017.unknown

_1234568021.unknown

_1234568023.unknown

_1234568025.unknown

_1234568026.unknown

_1234568024.unknown

_1234568022.unknown

_1234568019.unknown

_1234568020.unknown

_1234568018.unknown

_1234568013.unknown

_1234568015.unknown

_1234568016.unknown

_1234568014.unknown

_1234568011.vsd
PDSCH


PUCCH
(A/N)


PDCCH1


PDCCH2


PUSCH2


PDCCH3


PUSCH1


PUSCH3


CC0


CC1


CC2


CC3


T1


T2<N2+Y



_1234568012.vsd
PDSCH


PUCCH
(A/N)


PDCCH1


PDCCH2


PUSCH2


PDCCH3


PUSCH1


PUSCH3


CC0


CC1


CC2


CC3


T1


T2



_1234568010.unknown

_1234568005.unknown

_1234568007.unknown

_1234568008.unknown

_1234568006.unknown

_1234568003.unknown

_1234568004.unknown

_1234568002.unknown

_1234567993.unknown

_1234567997.unknown

_1234567999.unknown

_1234568000.unknown

_1234567998.unknown

_1234567995.unknown

_1234567996.unknown

_1234567994.unknown

_1234567989.unknown

_1234567991.unknown

_1234567992.unknown

_1234567990.unknown

_1234567987.unknown

_1234567988.unknown

_1234567986.unknown

_1234567969.unknown

_1234567977.unknown

_1234567981.unknown

_1234567983.unknown

_1234567984.unknown

_1234567982.unknown

_1234567979.unknown

_1234567980.unknown

_1234567978.unknown

_1234567973.unknown

_1234567975.unknown

_1234567976.unknown

_1234567974.unknown

_1234567971.unknown

_1234567972.unknown

_1234567970.unknown

_1234567961.unknown

_1234567965.unknown

_1234567967.unknown

_1234567968.unknown

_1234567966.unknown

_1234567963.unknown

_1234567964.unknown

_1234567962.unknown

_1234567957.unknown

_1234567959.unknown

_1234567960.unknown

_1234567958.unknown

_1234567955.unknown

_1234567956.unknown

_1234567954.unknown

_1234567921.unknown

_1234567937.unknown

_1234567945.unknown

_1234567949.unknown

_1234567951.unknown

_1234567952.unknown

_1234567950.unknown

_1234567947.unknown

_1234567948.unknown

_1234567946.unknown

_1234567941.unknown

_1234567943.unknown

_1234567944.unknown

_1234567942.unknown

_1234567939.unknown

_1234567940.unknown

_1234567938.unknown

_1234567929.unknown

_1234567933.unknown

_1234567935.unknown

_1234567936.unknown

_1234567934.unknown

_1234567931.unknown

_1234567932.unknown

_1234567930.unknown

_1234567925.unknown

_1234567927.unknown

_1234567928.unknown

_1234567926.unknown

_1234567923.unknown

_1234567924.unknown

_1234567922.unknown

_1234567905.unknown

_1234567913.unknown

_1234567917.unknown

_1234567919.unknown

_1234567920.unknown

_1234567918.unknown

_1234567915.unknown

_1234567916.unknown

_1234567914.unknown

_1234567909.unknown

_1234567911.unknown

_1234567912.unknown

_1234567910.unknown

_1234567907.unknown

_1234567908.unknown

_1234567906.unknown

_1234567897.unknown

_1234567901.unknown

_1234567903.unknown

_1234567904.unknown

_1234567902.unknown

_1234567899.unknown

_1234567900.unknown

_1234567898.unknown

_1234567893.unknown

_1234567895.unknown

_1234567896.unknown

_1234567894.unknown

_1234567891.unknown

_1234567892.unknown

_1234567890.unknown

