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1.
Introduction

The sTTI WI was completed at RAN#78 (core part set to 99%), see [1] and [3]. The work item was also described in the WI summary, [2].

This document proposes changes to align the terminology between specifications, according to R1-1802927.
2.
Pseudo CR coversheet

	Reason for change:
	Terminology for sTTI is not aligned between specifications


	
	

	Summary of change:
	Terminology of sTTI is aligned based on R1-1802927
 

	
	

	Consequences if not approved:
	Terminology for sTTI will not be aligned

	
	

	Clauses affected:
	  5.3.4, 5.4A.1, 5.4A.2.1, 5.4A.2.2, 5.5.2.1.1, 5.5.2.1.2, 6.4.2, 6.8C.1, 6.8C.5, 8.1


3.
TP / Pseudo CR to 36.211

	Modified subclause 5.3.4


5.3.4
Mapping to physical resources

For each antenna port 
[image: image1.wmf]p

 used for transmission of the PUSCH in a subframe the block of complex-valued symbols 
[image: image2.wmf])
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 shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power 
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specified in clause 5.1.1.1 in 3GPP TS 36.213 [4], and mapped in sequence starting with 
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 to physical resource blocks on antenna port 
[image: image6.wmf]p

 and assigned for transmission of PUSCH. The relation between the index 
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 and the antenna port number 
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 is given by Table 5.2.1-1. The mapping to resource elements 
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 corresponding to the physical resource blocks assigned for transmission shall fulfil the following criteria: 

-
not used for transmission of reference signals, and

-
not part of the last SC-FDMA symbol in a subframe, if the UE transmits SRS in the same subframe in the same serving cell, and

-
not part of the last SC-FDMA symbol in a subframe configured with cell-specific SRS for non-BL/CE UEs and BL/CE UEs in CEModeA, if the PUSCH transmission partly or fully overlaps with the cell-specific SRS bandwidth, and

-
not part of an SC-FDMA symbol reserved for possible SRS transmission in a UE-specific aperiodic SRS subframe in the same serving cell, and

-
not part of an SC-FDMA symbol reserved for possible SRS transmission in a UE-specific periodic SRS subframe in the same serving cell when the UE is configured with multiple TAGs

-
not part of the first SC-FDMA symbol in a subframe if the associated DCI indicates PUSCH starting position '01', '10', or '11'

-
not part of the last SC-FDMA symbol in a subframe if the associated DCI indicates PUSCH ending symbol '1'

The mapping to resource elements 
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 shall be in increasing order of first the index 
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, then the index 
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. The mapping starts with the first slot in an uplink subframe, except for slot-PUSCH or subslot-PUSCH transmission. 
In case of slot-PUSCH, the mapping shall start at 
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 in the slot assigned for transmission.

In case of subslot-PUSCH, the mapping shall start at symbol 
[image: image14.wmf]l

 where the start of the mapping is dependent on the uplink subslot number in the subframe assigned for transmission and the DMRS-pattern field in the related uplink DCI format [3] according to Table 5.3.4-1.

Table 5.3.4-1: Starting symbol index for subslot-PUSCH transmission

	DMRS-pattern field in uplink-related DCI format [3]
	Uplink subslot number

	
	#0
	#1
	#2
	#3
	#4
	#5

	00
	1
	4
	6
	1
	3
	5

	01
	0
	3
	5
	0
	2
	– 

	10
	–
	3
	–
	0
	2
	–

	11
	–
	3
	–
	–
	2
	–


In case of subslot-PUSCH, and semi-persistent scheduling (i.e. higher layer parameter sps-ConfigUL-STTI-r15 is configured, see 3GPP TS 36.331 [9]), with a configured periodicity of 1 subslot (i.e. semiPersistSchedIntervalUL-STTI-r15 set to sTTI1), the mapping shall start at symbol 
[image: image15.wmf]l

 depending on the DMRS-pattern field in the related uplink DCI format [3] according to Table 5.3.4-2.

Table 5.3.4-2: Starting symbol index for subslot-PUSCH transmission in case of semi-persistent scheduling with a configured periodicity of 1 subslot

	DMRS-pattern field in uplink-related DCI format [3]
	Uplink subslot number

	
	#0
	#1
	#2
	#3
	#4
	#5

	00
	1
	4
	6
	1
	3
	5

	10
	1
	3
	6
	0
	3
	5


In case of subslot-PUSCH and semi-persistent scheduling with a configured periodicity longer than 1 subslot the mapping shall start at symbol 
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 according to the first row of Table 5.3.4-2 (i.e. equivalent to a signalling of DMRS-pattern field set to '00'). 
For the UpPTS, the mapping shall start at symbol 
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 and if dmrsLess-UpPts is set to true the mapping shall end at symbol 
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 in the second slot of a special subframe, otherwise, the mapping shall end at symbol 
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 in the second slot of a special subframe.

For BL/CE UEs, the PUSCH transmission is restricted as follows:

-
For CEModeA, if the PUSCH is associated with C-RNTI or SPS C-RNTI and the higher layer parameter ce-pusch-maxBandwidth-config is set to 5 MHz, the maximum number of allocatable PRBs for PUSCH is 24 PRBs. The allocatable PRBs include the PRBs belonging to the narrowbands defined in clause 5.2.4 and the odd PRB at the center of the uplink system bandwidth in case of odd total number of uplink PRBs. If a resource assignment or frequency hopping would result in a PUSCH resource allocation outside the allocatable PRBs then the PUSCH transmission in that subframe is dropped.

-
For all other cases, the maximum number of allocatable PRBs for PUSCH is 6 PRBs restricted to one of the narrowbands defined in clause 5.2.4.

For BL/CE UEs in CEModeB, resource elements in the last SC-FDMA symbol in a subframe configured with cell-specific SRS shall be counted in the PUSCH mapping but not used for transmission of the PUSCH.

For BL/CE UEs, if one or more SC-FDMA symbol(s) are left empty due to guard period for narrowband or wideband retuning, the affected SC-FDMA symbol(s) shall be counted in the PUSCH mapping but not used for transmission of the PUSCH. 
For a UE configured with SRS carrier switching, if the first symbol in a subframe overlaps with an SRS transmission (including any interruption due to uplink or downlink RF retuning time) in a carrier without PUSCH/PUCCH, the resource elements in the first SC-FDMA symbol shall be counted in the PUSCH mapping but not used for transmission of PUSCH. 
For a UE configured with SRS carrier switching, if the last symbol in a subframe is counted in the PUSCH mapping and the last symbol in the subframe overlaps with an SRS transmission (including any interruption due to uplink or downlink RF retuning time) in a carrier without PUSCH/PUCCH, the resource elements in the last SC-FDMA symbol shall be counted in the PUSCH mapping but not used for transmission of PUSCH.

For a UE configured with SRS carrier switching, if the last symbol in a subframe is not counted in the PUSCH mapping and the second-to-last symbol in the subframe overlaps with an SRS transmission (including any interruption due to uplink or downlink RF retuning time) in a carrier without PUSCH/PUCCH, the resource elements in the second-to-last SC-FDMA symbol shall be counted in the PUSCH mapping but not used for transmission of PUSCH.

If uplink frequency-hopping is disabled or the resource blocks allocated for PUSCH transmission are not contiguous in frequency, the set of physical resource blocks to be used for transmission is given by 
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 is obtained from the uplink scheduling grant as described in clause 8.1 in 3GPP TS 36.213 [4]. 
If uplink frequency-hopping with type 1 PUSCH hopping is enabled, the set of physical resource blocks to be used for transmission is given by clause 8.4.1 in 3GPP TS 36.213 [4].
If uplink frequency-hopping with predefined hopping pattern is enabled, the set of physical resource blocks to be used for transmission in slot 
[image: image22.wmf]s
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 is given by the scheduling grant together with a predefined pattern according to
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where 
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n

 is obtained from the scheduling grant as described in clause 8.1 in 3GPP TS 36.213 [4]. The parameter pusch-HoppingOffset,
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, is provided by higher layers. The size 
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 of each sub-band is given by, 
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where the number of sub-bands 
[image: image28.wmf]sb
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 is given by higher layers. The function 
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 determines whether mirroring is used or not. The parameter Hopping-mode provided by higher layers determines if hopping is "inter-subframe" or "intra and inter-subframe".

The hopping function 
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and the function
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 are given by
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where 
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 and the pseudo-random sequence 
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 is given by clause 7.2 and CURRENT_TX_NB indicates the transmission number for the transport block transmitted in slot 
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as defined in [8]. The pseudo-random sequence generator shall be initialised with 
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 for frame structure type 1 and 
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 for frame structure type 2 at the start of each frame. 
For BL/CE UEs, the PRB resources for PUSCH transmission in the first subframe are obtained from the DCI as described in clauses 5.3.3.1.10 and 5.3.3.1.11 in [3]. The PUSCH is transmitted with 
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repetitions. The PUSCH transmission spans 
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 consecutive subframes, including non-BL/CE UL subframes where the UE postpones the PUSCH transmission if 
[image: image41.wmf]1

PUSCH

rep

>

N

. For BL/CE UE in CEModeA, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set and the frequency hopping flag in DCI format 6-0A indicates frequency hopping, otherwise frequency hopping is disabled. For BL/CE UE in CEModeB, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set, otherwise frequency hopping is disabled. If frequency hopping is not enabled for PUSCH, all PUSCH repetitions are located at the same PRB resources. If frequency hopping is enabled for PUSCH, PUSCH is transmitted in subframe 
[image: image42.wmf]i

 within the 
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 consecutive uplink subframes using the same number of consecutive PRBs as in the previous subframe starting from the same starting PRB resource within narrowband 
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where 
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 is the absolute subframe number of the first UL subframe intended for carrying the PUSCH and 
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 and 
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 are cell-specific higher-layer parameters. For the 
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 consecutive subframes, the UE shall not transmit PUSCH in subframe 
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 if it is not a BL/CE UL subframe.

For BL/CE UEs, PUSCH transmission associated with Temporary C-RNTI or PUSCH transmission initiated by a "PDCCH order", frequency hopping of the PUSCH is enabled when higher layer parameter rar-HoppingConfig is set. Further

-
if PRACH CE level 0 or 1 is used for the last PRACH attempt, 
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 is set to the higher layer parameter interval-UlHoppingConfigCommonModeA; 

-
if PRACH CE level 2 or 3 is used for the last PRACH attempt, 
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 is set to the higher layer parameter interval-UlHoppingConfigCommonModeB.

For BL/CE UEs in CEModeB, for PUSCH transmission not associated with Temporary C-RNTI, for frame structure type 1, after a transmission duration of 
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 time units (which may include non-BL/CE UL subframes), a gap of 
[image: image53.wmf]s

30720

40

T

×

 time units shall be inserted, according to the UE capability ue-CE-NeedULGaps, as specified in TS 36.331 [9]. BL/CE UL subframes within the gap of 
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 time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.
For BL/CE UEs, for PUSCH transmission associated with Temporary C-RNTI for frame structure type 1, and if PRACH CE level 2 or 3 is used for the last PRACH attempt, after a transmission duration of 
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 time units (which may include non-BL/CE UL subframes), a gap of 
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 time units shall be inserted. BL/CE UL subframes within the gap of 
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 time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.
For UEs configured with PUSCHEnh-Configuration, the number of PUSCH subframe repetitions 
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 and the PRB resources for PUSCH transmission in the first subframe are obtained from the DCI as described in clause 5.3.3.1.1C in [3]. PUSCH frequency hopping is enabled when the higher-layer parameters pusch-HoppingOffsetPUSCHEnh and interval-ULHoppingPUSCHEnh are set and the frequency hopping flag in DCI format 0C indicates frequency hopping, otherwise frequency hopping is disabled. If frequency hopping is not enabled for PUSCH, the PUSCH repetitions are located at the same PRB resources as in the first subframe. If frequency hopping is enabled for PUSCH, PUSCH is transmitted in subframe 
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 within the 
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 consecutive uplink subframes using the PRB resources starting at PRB index 
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where 
[image: image63.wmf]0
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 is the absolute subframe number of the first UL subframe carrying the PUSCH and 
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 is given by the higher-layer parameter pusch-HoppingOffsetPUSCHEnh and 
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 is given by the higher-layer parameter interval-ULHoppingPUSCHEnh.
	Modified subclause 5.4A.1


5.4A.1
General

The short physical uplink control channel, SPUCCH, carries uplink control information. Simultaneous transmission of SPUCCH and PUSCH from the same UE where both SPUCCH and PUSCH is using either slot or subslot transmission is supported if enabled by higher layers (see simultaneousPUCCH-PUSCH-r10 in 3GPP TS 36.331 [9]). For frame structure type 2 and in UpPTS, transmission of SPUCCH is not supported.
SPUCCH supports multiple formats as shown in Table 5.4A-1 and Table 5.4A-2 with different number of bits carried by each SPUCCH. 

Table 5.4A-1: SPUCCH formats for slot transmission

	SPUCCH format
	Modulation scheme
	Number of bits per slot, 
[image: image66.wmf]bit
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	1
	N/A
	N/A

	1a
	BPSK
	1

	1b
	QPSK
	2

	3
	QPSK
	24

	4
	QPSK
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Table 5.4A-2: SPUCCH formats for subslot transmission

	SPUCCH format
	Modulation scheme
	Number of bits per subslot, 
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	1
	N/A
	N/A

	1a
	N/A
	1

	1b
	N/A
	2

	4
	QPSK
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The quantity 
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 represents the bandwidth of the SPUCCH format 4 as defined by clause 5.4A.3, and 
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 is defined in Table 5.4A.4.2-1.

SPUCCH formats 1/1a/1b use a cyclic shift, 
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, which varies with the symbol number 
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 and the slot number 
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 as described in subclause 5.4.

	Modified subclause 5.4A.2.1


5.4A.2.1
Slot-SPUCCH
Slot-SPUCCH format 1, 1a, 1b can be configured by higher layers to either have frequency hopping enabled or disabled (see n1SlotSPUCCH-FH-AN-List-r15 and n1SlotSPUCCH-NoFH-AN-List-r15 in 3GPP TS 36.331 [9]).

In case slot-SPUCCH format 1, 1a, 1b and frequency hopping is enabled, the scrambled and block-wise spread complex-valued symbols 
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 are generated as described in subclause 5.4.1 for PUCCH format 1/1a/1b where 
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In case slot-SPUCCH format 1, 1a, 1b and frequency hopping is disabled, the scrambled and block-wise spread complex-valued symbols 
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 are generated as described in subclause 5.4.1 for PUCCH format 1/1a/1b.

Irrespective of frequency hopping being enabled or disabled, 
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 is applied as described in subclause 5.4.1 for the slot in which the slot-SPUCCH is transmitted in, i.e. either in the first or the second slot of the subframe.

Resources used for transmission of slot-SPUCCH format 1, 1a and 1b are identified by a resource index 
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In case frequency hopping is enabled, the cyclic shift is determined as described in subclause 5.4.2, assuming the condition 
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In case frequency hopping is disabled, the resource index 
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 also indicates the orthogonal sequence index 
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. Both the cyclic shift and the orthogonal sequence index is in this case determined as described in subclause 5.4.1.

	Modified subclause 5.4A.2.2


5.4A.2.2
Subslot-SPUCCH
For subslot-SPUCCH formats 1a and 1b, one or two bits are communicated by SPUCCH resource selection. The resource set available for selection are configured by higher layers (see n1SubslotSPUCCH-AN-List-r15 in 3GPP TS 36.331 [9]). For subslot-SPUCCH format 1, information is carried by the presence/absence of transmission of subslot-SPUCCH from the UE.
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, defined in Table 5.4A.2.2-1.

Table 5.4A.2.2-1: The quantity 
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Resources used for transmission of SPUCCH format 1, 1a and 1b are identified by a resource index 
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 is fulfilled. The resource set for subslot-SPUCCH format 1/1a/1b is configured by higher layers (see n1SubslotSPUCCH-AN-List-r15 in 3GPP TS 36.331 [9]):
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subslot-SPUCCH format 1b: 
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Each resource indicates (a) bit state(s) as defined by Table 5.4A.2.2-2.

Table 5.4A.2.2-2: Subslot-SPUCCH resource for formats 1a and 1b
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	Modified subclause 5.5.2.1.1


5.5.2.1.1
Reference signal sequence
The PUSCH demodulation reference signal sequence 
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and 
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-
the higher-layer parameter ul-DMRS-IFDMA is set and the most recent uplink-related DCI contains the Cyclic Shift Field mapping table for DMRS bit field which indicates the use of Table 5.5.2.1.1-3, or,

-
the Cyclic Shift Field mapping table for DMRS bit field is set in the most recent uplink-related DCI format 7 which indicates the use of Table 5.5.2.1.1-4, or, 

-
subslot-PUSCH/slot-PUSCH for the transport block is semi-persistently scheduled (i.e. higher layer parameter sps-ConfigUL-STTI-r15 is configured, see 3GPP TS 36.331 [9]), and ifdma-Config-SPS is set. 

In all other cases, 
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Subclause 5.5.1 defines the sequence 
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 where, for PUSCH demodulation reference signal sequence, 
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 when 

-
the higher-layer parameter ul-DMRS-IFDMA is set and the most recent uplink-related DCI contains the Cyclic Shift Field mapping table for DMRS bit field which indicates the use of Table 5.5.2.1.1-3, or,

-
the Cyclic Shift Field mapping table for DMRS bit field is set in the most recent uplink-related DCI format 7 which indicates the use of Table 5.5.2.1.1-4, or,

-
subslot-PUSCH/slot-PUSCH for the transport block is semi-persistently scheduled (i.e. higher layer parameter sps-ConfigUL-STTI-r15 is configured, see 3GPP TS 36.331 [9]), and ifdma-Config-SPS is set.
In all other cases, 
[image: image119.wmf]0

=

d

. 

The orthogonal sequence 
[image: image120.wmf])

(

)

(

m

w

l

 is given by 
[image: image121.wmf]1

)

(

)

(

=

m

w

l

 for subslot-PUSCH/slot-PUSCH. In all other cases, it is given by 
[image: image122.wmf][

]

[

]

1

1

)

1

(

)

0

(

=

l

l

w

w

 for DCI format 0 if the higher-layer parameter Activate-DMRS-with OCC is not set or if the temporary C-RNTI was used to transmit the most recent uplink-related DCI for the transport block associated with the corresponding PUSCH transmission. Otherwise,

-
if higher-layer parameter ul-DMRS-IFDMA is not set, 
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 is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI [3],

 -
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is not present in the most recent uplink-related DCI, 
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 is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI,

-
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI, 
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 is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-1, and

-
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI, 
[image: image126.wmf])

(

)

(

m

w

l

 is given by Table 5.5.2.1.1-3 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-3.

The cyclic shift 
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if the ul-V-SPS-RNTI-r14 was used to transmit the most recent uplink-related DCI for the transport block associated with the corresponding PUSCH transmission. 

Otherwise, the cyclic shift 
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where the value of 
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 is given by Table 5.5.2.1.1-2 according to the parameter cyclicShift provided by higher layers. For non-BL/CE UEs 
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-
if the higher-layer parameter ul-DMRS-IFDMA is not set, 
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 is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI, 

-
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is not present in the most recent uplink-related DCI, 
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-
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI, 
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 is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-1, and

-
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI, 
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For subslot-PUSCH/slot-PUSCH for non-BL/CE UEs, 
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 if there is no uplink-related DCI for the same transport block associated with the corresponding PUSCH transmission, and 
-
if the initial PUSCH for the same transport block is semi-persistently scheduled and subslot-PUSCH or slot-PUSCH is not configured, or

-
if the initial PUSCH for the same transport block is scheduled by the random access response grant.

An exception applies if subslot-PUSCH/slot-PUSCH for the transport block is semi-persistently scheduled (see 3GPP TS 36.331, sps-ConfigUL-sTTI-r15). In this case: 
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where the pseudo-random sequence 
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The vector of reference signals shall be precoded according to
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where 
[image: image161.wmf]P

 is the number of antenna ports used for PUSCH transmission.

For PUSCH transmission using a single antenna port, 
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Table 5.5.2.1.1-1: Mapping of Cyclic Shift Field in uplink-related DCI format to 
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Table 5.5.2.1.1-2: Mapping of cyclicShift to 
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Table 5.5.2.1.1-3: Mapping of Cyclic Shift Field in uplink-related DCI format to 
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	Modified subclause 5.5.2.1.2


5.5.2.1.2
Mapping to physical resources
For each antenna port used for transmission of the PUSCH, the sequence 
[image: image271.wmf](

)

×

)

~

(

PUSCH

~

p

r

 shall be multiplied with the amplitude scaling factor 
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 and mapped in sequence starting with 
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 when either

-
the higher-layer parameter ul-DMRS-IFDMA is set and the most recent uplink-related DCI contains the Cyclic Shift Field mapping table for DMRS bit field which indicates the use of Table 5.5.2.1.1-3, or
-
the Cyclic Shift Field mapping table for DMRS bit field is set in the most recent uplink-related DCI format 7 which indicates the use of Table 5.5.2.1.1-4, and 
-
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 otherwise.

If higher-layer parameter ul-DMRS-IFDMA is set and the most recent uplink-related DCI contains the Cyclic Shift Field mapping table for DMRS bit field which indicates the use of Table 5.5.2.1.1-3, the mapping to resource elements 
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 for extended cyclic prefix, in the subframe shall be in increasing order of first 
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 for all values of 
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 satisfying 
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, then the slot number. The quantity 
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 is given by Table 5.5.2.1.1-3 using the cyclic shift field in the most recent uplink-related DCI.

In case of slot-PUSCH, the mapping to resource elements 
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, with 
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 for normal cyclic prefix, in the slot of the subframe where slot-PUSCH is transmitted shall be in increasing order of first 
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 for all values of 
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, except if the Cyclic Shift Field mapping table for DMRS bit field is set in the most recent uplink-related DCI format 7, which indicates the use of Table 5.5.2.1.1-4. In this case the mapping to resource element shall be in increasing order of first 
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 only for values of 
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 satisfying 
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.
In case of subslot-PUSCH, the mapping to resource elements 
[image: image290.wmf])

,
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, in the subframe shall be in increasing order of first 
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 for all values of 
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, except if the Cyclic Shift Field mapping table for DMRS bit field is set in the most recent uplink-related DCI format 7, which indicates the use of Table 5.5.2.1.1-4. In this case the mapping to resource element shall be in increasing order of first 
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 only for values of 
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 satisfying 
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. The value of 
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 depends on the uplink subslot number and the DMRS-pattern field in the most recent uplink-related DCI, according to Table 5.5.2.1.2-1, or according to Table 5.5.2.1.2-2 in case of semi-persistent scheduling of subslot-PUSCH (i.e. higher layer patameter sps-ConfigUL-STTI-r15 is configured, se 3GPP TS 36.331 [9]) and with a configured periodicity of 1 subslot (i.e. semiPersistSchedIntervalUL-STTI-r15 set to sTTI1). In case of subslot-PUSCH and semi-persistent scheduling with a configured periodicity longer than 1 subslot, the mapping shall start at symbol 
[image: image297.wmf]l

 according to the first row of Table 5.5.2.1.2-2 (i.e. equivalent to a signalling of DMRS-pattern field set to '00'). In case no value of [image: image299.png]


 is defined for the uplink subslot number, and in case no valid starting symbol index (see table 5.3.4-1), no reference signal is transmitted associated with the uplink-related DCI format.
Table 5.5.2.1.2-1: The quantity 
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 for subslot-PUSCH

	DMRS-pattern field in uplink-related DCI format [3]
	Uplink subslot number

	
	#0
	#1
	#2
	#3
	#4
	#5

	00
	0
	3
	5
	0
	2
	4

	01
	2
	4
	-
	1
	3
	-

	10
	-
	-
	-
	2
	-
	-

	11
	-
	5
	-
	-
	4
	-


Table 5.5.2.1.2-2: The quantity 
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 for subslot-PUSCH for semi-persistent scheduling

	DMRS-pattern field in uplink-related DCI format [3]
	Uplink subslot number

	
	#0
	#1
	#2
	#3
	#4
	#5

	00
	0
	3
	5
	0
	2
	4

	10
	0
	5
	5
	2
	2
	4


For all other cases, the set of physical resource blocks used in the mapping process and the relation between the index 
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 and the antenna port number 
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 shall be identical to the corresponding PUSCH transmission as defined in clause 5.3.4.

The mapping to resource elements 
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, with 
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, or with 
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 according to Table 5.5.2.1.2-1 for subslot-PUSCH, for normal cyclic prefix and 
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 for extended cyclic prefix, in the subframe shall be in increasing order of first
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, then the slot number, except for slot-PUSCH and subslot-PUSCH where the reference signal is only mapped to the slot where the slot-PUSCH/subslot-PUSCH is transmitted). No DM-RS shall be transmitted in UpPTS if dmrsLess-UpPts is set to true.

	Modified subclause 6.4.2


6.4.2
Slot/subslot-based physical downlink shared channel

For slot or subslot-based PDSCH, in this specification referred to as slot-PDSCH and subslot-PDSCH respectively, the following additions and exceptions hold in addition to those in clause 6.4:

-
PDSCH is not mapped to resource elements used by the associated SPDCCH, or used for UE-specific reference signals associated with SPDCCH

-
In case of slot-PDSCH the mapping to resource elements 
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,

 on antenna port 
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 not reserved for other purposes shall be in increasing order of first the index 
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 over the assigned physical resource blocks and then the index
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, for the slot of the assigned physical resources in the subframe.

-
In case of subslot-PDSCH:

-
the mapping to resource elements 
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 on antenna port 
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 not reserved for other purposes shall be in increasing order of first the index 
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 over the assigned physical resource blocks and then the index
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, starting from 
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l

given in Table 6.4.2-1. The starting value 
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l

and the value range of 
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 depends on the number of symbols used for PDCCH and the subslot number in the subframe, according to Table 6.4.2-1.

Table 6.4.2-1: Starting value of index 
[image: image320.wmf]l

, i.e. 
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l

, for subslot-PDSCH

	Number of symbols used for PDCCH
	Downlink subslot number

	
	#0
	#1
	#2
	#3
	#4
	#5

	1
	1
	3
	5
	0
	2
	4

	2
	-
	2
	5
	0
	2
	4

	3
	-
	3
	5
	0
	2
	4


· For PDSCH associated with UE-specific reference signals, the PDSCH shall only be mapped to physical resource blocks in frequency domain assigned for PDSCH transmission where the assignment maps to both physical resource blocks of a PRG.
-
In addition, the following additions and exceptions related to L1 signaling and/or higher layer configuration controlling rate-matching around SPDCCH resources hold: 

-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m2’ if either this SPDCCH resource set is not configured with higher layer parameter spdcch-L1-ReuseIndication or it is configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘0’.
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m3’ if the SPDCCH associated with PDSCH is found in this SPDCCH resource set and if either this SPDCCH resource set is not configured with higher layer parameter spdcch-L1-ReuseIndication or it is configured with higher layer parameter spdcch-L1-ReuseIndication indicating ‘0’. If the SPDCCH associated with PDSCH is found on SCCES belonging to two SPDCCH resource sets, the SPDCCH is assumed to be found in both SPDCCH resource sets. 
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m4’ if the SPDCCH associated with PDSCH is not found in this SPDCCH resource set and if either this SPDCCH resource set is not configured with higher layer parameter SPDCCH-L1-ReuseIndication or it is configured with higher layer parameter spdcch-L1-ReuseIndication indicating ‘0’. 
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter spdcch-L1-ReuseIndication indicating ‘1’ if the bit of the Used/Unused SPDCCH resource indication field corresponding to this SPDCCH resource set in the DCI format 7 associated with PDSCH is set to 1. 
-
PDSCH is not mapped to resource elements belonging to SCCE#0 to SCCE#
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of a SPDCCH resource set configured with higher layer parameter spdcch-L1-ReuseIndication indicating ‘2’ if the first bit of the Used/Unused SPDCCH resource indication field in the DCI format 7 associated with PDSCH is set to 1.

-
PDSCH is not mapped to resource elements belonging to SCCE#
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 to SCCE#
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 of a SPDCCH resource set configured with higher layer parameter spdcch-L1-ReuseIndication indicating ‘2’ if the second bit of the Used/Unused SPDCCH resource indication field in the DCI format 7 associated with PDSCH is set to 1.

-
It should be noted that not mapping PDSCH to resource elements belonging to a SPDCCH resource set holds irrespective of other indications (spdcch-L1-ReuseIndication or rateMatchingMode) associated with other SPDCCH resource sets (if configured).
	Modified subclause 6.8C.1


6.8C.1
SPDCCH formats

The short physical downlink control channel (SPDCCH) carries scheduling assignments and other control information for subslot-PDSCH and slot-PDSCH. A SPDCCH is transmitted using an aggregation of one or several consecutive short control channel elements (SCCEs) where each SCCE consists of multiple short resource element groups (SREGs), defined in clause 6.2.4B. The number of resource elements used for one SPDCCH depends on the SPDCCH format as given by Table 6.8C.1-2 and the number of SREGs per SCCE is given by Table 6.8C.1-1. 

Table 6.8C.1-1: Number of SREGs per SCCE, 
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	CRS based SPDCCH
	4

	DMRS based SPDCCH
	4 for a 2-symbol SPDCCH1
6 for a 3-symbol SPDCCH1

	NOTE 1: 
see table 6.8C.5-1 and table 6.8C.5-2


Table 6.8C.1-2: Supported SPDCCH formats

	SPDCCH format
	Number of SCCEs for one SPDCCH, 
[image: image327.wmf]SPDCCH
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	0
	1

	1
	2

	2
	4

	3
	8


A UE shall monitor multiple SPDCCHs as defined in 3GPP TS 36.213 [4]. One or two resource sets which a UE shall monitor for SPDCCH transmissions in a slot/subslot can be configured. The SPDCCH can use either localized or distributed transmission. All SPDCCH candidates in SPDCCH set 
[image: image328.wmf]m
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 use either only localized or only distributed transmission as configured by higher layers (see transmissionType-r15 in 3GPP TS 36.331 [9]). Similarly, all SPDCCH candidates in SPDCCH set 
[image: image329.wmf]m

X

 use either only CRS-based demodulation or only DMRS-based demodulation as configured by higher layers (see spdcch-SetReferenceSig-r15 in 3GPP TS 36.331 [9]). For a resource set with CRS-based SPDCCH, the distributed transmission is implemented at the SREG level, i.e. in the SCCE-to-SREG mapping. For a resource set with DMRS-based SPDCCH, the distributed transmission is implemented at the SCCE level, i.e. in the SPDCCH candidate-to-SCCE mapping.

The number of OFDM symbols spanned by a SPDCCH resource set 
[image: image330.wmf]m

X

configured with CRS based demodulation can be configured to be one or two. 

For slot based transmission, the number of OFDM symbols spanned by each SPDCCH candidate of a resource set 
[image: image331.wmf]m

X

configured with DMRS-based demodulation is fixed to 2. For subslot based transmission, the number of OFDM symbols spanned by each SPDCCH candidate of a resource set 
[image: image332.wmf]m

X

configured with DMRS-based demodulation is equal to the number of OFDM symbols used for the subslot based PDSCH transmission (which depends on the starting symbol index, as specified in Table 6.4.2-1).

The physical resource blocks in frequency domain constituting SPDCCH set 
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 are in this paragraph assumed to be numbered in ascending order from 0 to 
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. For a CRS-based SPDCCH, SREGs within an SPDCCH set 
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 are numbered in a frequency-first time-second manner from 0 to
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, where 
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is the number of configured OFDM symbols (os). The frequency-first, time-second mapping of the SREGs within a SPDCCH set is performed from the lowest resource block in frequency domain to the highest resource blocks in frequency domain for the first symbol, and from the highest resource block in frequency domain to the lowest resource block in frequency domain for the second symbol. For a DMRS-based SPDCCH, SREGs within an SPDCCH set
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 are numbered in a time-first frequency-second manner from 0 to
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Within SPDCCH set 
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, the SCCEs available for transmission of SPDCCHs are numbered from 0 to 
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 and SCCE number 
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 corresponds

-
SREGs numbered 
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 for localized SPDCCH mapping with CRS and DMRS based demodulation and for distributed SPDCCH mapping with DMRS-based demodulation

-
SREGs numbered   
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 for distributed SPDCCH mapping with CRS-based demodulation.

where 
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 is the number of SREGs per SCCE.
NOTE:
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represents the number of SREGs per each configured OFDM symbol in the SPDCCH resource set 
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.

The quantity 
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 for a particular UE and referenced in 3GPP TS 36.213 [4] is defined as the number of downlink resource elements 
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 available for SPDCCH transmission in a physical resource-block in frequency domain, and over the number of symbols that the SPDCCH is mapped in time domain, configured for possible SPDCCH transmission of SPDCCH set 
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 and fulfilling the criteria for 
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listed in subclause 6.8A.1, except the criteria that are frame structure 3 specific and the criteria being part of the 16EREGs in the PRB which is replaced by:-
they are part of any one of the SREGs in the physical resource-block pair

	Modified subclause 6.8C.2


6.8C.2
Scrambling

The block of bits 
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 to be transmitted on an SPDCCH in a subframe shall be scrambled, resulting in a block of scrambled bits 
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where the UE-specific scrambling sequence 
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 is given by clause 7.2. The scrambling sequence generator shall be initialized with 
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 is the SPDCCH set number.

	Modified subclause 6.8C.5


6.8C.5
Mapping to resource elements

The block of vectors 
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 shall be mapped in sequence starting with 
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 to resource elements 
[image: image362.wmf](

)

l

k

,

 on the associated antenna port(s) which meet all of the following criteria:

-
they are part of the SREGs assigned for the SPDCCH transmission, and

-
they are assumed by the UE not to be used for cell-specific reference signals, where the positions of the cell-specific reference signals are given by subclause 6.10.1.2 with the number of antenna ports for and the frequency shift of cell-specific reference signals derived as described in clause 6.10.1.2 unless other values for these parameters are provided by clause 9.1.4.3 in 3GPP TS 36.213 [4], and

-
they are assumed by the UE not to be used for transmission of: 

-
UE-specific reference signal associated with SPDCCH

-
zero-power CSI reference signals, where the positions of the CSI reference signals are given by clause 6.10.5.2. The configuration for zero power CSI reference signals is

-
obtained as described in clause 6.10.5.2 unless other values are provided by clause 9.1.4.3 in 3GPP TS 36.213 [4], and 

-
obtained by higher-layer configuration of up to five reserved CSI-RS resources as part of the discovery signal configuration following the procedure for zero-power CSI-RS in clause 6.10.5.2.

-
non-zero-power CSI reference signals for CSI reporting with the configuration for non-zero power CSI reference signals for CSI reporting obtained as described in clause 6.10.5.2.

-
The set of indices of 
[image: image363.wmf]l

where the SPDCCH can be mapped to is dependent on if slot or subslot based SPDCCH is used, the subslot number, if CRS or DMRS based SPDCCH is configured and the number of symbols used for PDCCH. In case CRS based SPDCCH is configured, the set of indices is also dependent on the number of symbols, 
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, configured by higher layers (see spdcch-NoOfSymbols in 3GPP TS 36.331 [9]), that the SPDCCH is mapped over.

-
For slot-SPDCCH and for frame structure type 1 and 2, the set of indices of 
[image: image365.wmf]l

 for the second slot in the subframe is given in Table 6.8C.5-1. It can be noted that no SPDCCH is transmitted in the first slot of the subframe, where the DCI instead is carried in PDCCH, see [3].

-
For subslot-SPDCCH and for frame structure type 1, the set of indices of 
[image: image366.wmf]l

 for a given downlink subslot number in a subframe is given in Table 6.8C.5-2. It can be noted that for subslot number 0 where no SPDCCH is transmitted, and the DCI is instead carried in PDCCH, see [3].

If 
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has been precoded according to clause 6.3.4.3 and if there is an uneven number of resource elements per PRB that fulfil all the above criteria, 
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is not mapped to the resource element of the PRB with largest 
[image: image369.wmf]k

.
Resource elements belonging to synchronization signals, the core part of PBCH, PBCH repetitions, or resource elements reserved for reference signals in the mapping operation of PBCH but not used for transmission of reference signals, shall be assumed available in the SPDCCH mapping but not used for transmission of SPDCCH.

NOTE: For DMRS based SPDCCH, the UE is not required to use the sPRG (see 3GPP TS 36.213 [4]) which is/are partially overlapped with 

PBCH/PSS/SSS for SPDCCH monitoring.

For distributed CRS based SPDCCH and for DMRS based SPDCCH, the mapping to resource elements 
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 on antenna port 
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, meeting the criteria above, shall be in increasing order of first the index 
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 and then the index 
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. 

For localized CRS based SPDCCH, the SREGs of a SPDCCH candidate are first interleaved according to step 1 below and then the modulated symbols are mapped to resource elements 
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of the interleaved SREGs according to step 2 below. 

-
Step 1: Perform a block interleaver on the SREGs building the SPDCCH candidate, where the number of rows equal to the number of SCCEs for the SPDCCH candidate and the number of columns equal to 4 (i.e. the number of SREGs in an SCCE). The SREGs are written into the matrix row by row and read out column by column.
-
Step 2: The modulated symbols are mapped to resource elements 
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,

on antenna port 
[image: image376.wmf]p

, meeting the criteria above, within the interleaved SREGs in the order given by the block interleaver of step 1.
Table 6.8C.5-1: Set of indices of 
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 for slot-SPDCCH

	DMRS based SPDCCH
	CRS based SPDCCH
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Table 6.8C.5-2: Set of indices of 
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 for subslot-SPDCCH

	Number of symbols used for PDCCH
	Subslot index
	Set of indicies of 
[image: image384.wmf]l



	
	
	DMRS based SPDCCH
	CRS based SPDCCH

	
	
	
	
[image: image385.wmf]1

SPDCCH

=

CRS

N


	
[image: image386.wmf]2

SPDCCH

=

CRS

N



	1 or 3
	1
	
[image: image387.wmf]{

}

4

,

3


	
[image: image388.wmf]{

}

3


	
[image: image389.wmf]{

}

4

,

3



	2
	1
	
[image: image390.wmf]{

}

4

,

3

,

2


	
[image: image391.wmf]{

}

2


	
[image: image392.wmf]{

}

3

,

2



	1, 2 or 3
	2
	
[image: image393.wmf]{

}

6

,

5


	
[image: image394.wmf]{

}

5


	
[image: image395.wmf]{

}

6

,

5



	1, 2 or 3
	3
	
[image: image396.wmf]{

}

1

,

0


	
[image: image397.wmf]{

}

0


	
[image: image398.wmf]{

}

1

,

0



	1, 2 or 3
	4
	
[image: image399.wmf]{

}

3

,

2


	
[image: image400.wmf]{

}

2


	
[image: image401.wmf]{

}

3

,

2



	1, 2 or 3
	5
	
[image: image402.wmf]{

}

6

,

5

,

4


	
[image: image403.wmf]{

}

4


	
[image: image404.wmf]{

}

5

,

4




	Modified subclause 8.1


8.1
Uplink-downlink frame timing

Transmission of the uplink radio frame number 
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 from the UE shall start 
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 seconds before the start of the corresponding downlink radio frame at the UE.
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Figure 8.1-1: Uplink-downlink timing relation

Except for the cases mentioned in Table 8.1-1, Table 8.1-2 and Table 8.1-3, the range of 
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 is: 
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For frame structure type 1 
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 and for frame structure type 2 
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 unless stated otherwise in [4]. Note that not all slots in a radio frame may be transmitted. One example hereof is TDD, where only a subset of the slots in a radio frame is transmitted.
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 is defined in different ranges depending on the UE configuration according to Table 8.1-1, Table 8.1-2 and Table 8.1-3. In case of subslot based transmission (Table 8.1-2 and Table 8.1-3), the UE is configured by higher layer signalling a processing timeline and an associated range of timing advance.

Table 8.1-1: Ranges of 
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for a UE configured with SCG, short processing time or slot-based transmission in both DL and UL

	Range of 
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	if the UE is configured with a SCG
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	if the UE is configured with shortProcessingTime-r15 (see 3GPP TS 36.331 [9])
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	if the UE is configured with dl-TTI-Length-r15 and ul-TTI-Length-r15 (see 3GPP TS 36.331 [9])set to ‘slot’ for the serving cell


Table 8.1-2: Ranges of 
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for a UE configured with subslot-based transmission in both DL and UL (dl-TTI-Length-r15 and ul-TTI-Length-r15, see 3GPP TS 36.331 [9]. set to ‘subslot’)
	Range of 
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	NOTE 1: See 3GPP TS 36.331 [9]


Table 8.1-3: Ranges of 
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for a UE configured with subslot-based transmission in DL and slot-based transmission in UL (dl-TTI-Length-r15 and ul-TTI-Length-r15, see 3GPP TS 36.331 [9], set to ‘subslot’ and ‘slot’ respectively)
	Range of 
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	NOTE 1: See 3GPP TS 36.331 [9]


In all other cases the range of 
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	End of modifications


3GPP


_1562177623.unknown

_1567525649.unknown

_1569841270.unknown

_1573966117.unknown

_1574589607.unknown

_1574594924.unknown

_1574667904.unknown

_1574667947.unknown

_1574594937.unknown

_1574591526.unknown

_1574008538.unknown

_1574008540.unknown

_1574104930.unknown

_1574145688.unknown

_1574145913.unknown

_1574104988.unknown

_1574104899.unknown

_1574008539.unknown

_1574008536.unknown

_1574008537.unknown

_1573997813.unknown

_1574008535.unknown

_1573997905.unknown

_1573997698.unknown

_1569934410.unknown

_1570364317.unknown

_1570608049.unknown

_1573965858.unknown

_1573966098.unknown

_1573965843.unknown

_1570608047.unknown

_1570608048.unknown

_1570607949.unknown

_1570607925.unknown

_1569951896.unknown

_1569951905.unknown

_1569934430.unknown

_1569951812.unknown

_1569933221.unknown

_1569934360.unknown

_1569928561.unknown

_1569928622.unknown

_1569928883.unknown

_1569928609.unknown

_1569928547.unknown

_1567526262.unknown

_1567582523.unknown

_1568449868.unknown

_1569095328.unknown

_1568449892.unknown

_1568108605.unknown

_1568132206.unknown

_1567526264.unknown

_1567526326.unknown

_1567526327.unknown

_1567526263.unknown

_1567526016.unknown

_1567526097.unknown

_1567526260.unknown

_1567526261.unknown

_1567526129.unknown

_1567526259.unknown

_1567526113.unknown

_1567526078.unknown

_1567525687.unknown

_1567525953.unknown

_1567525686.unknown

_1567328402.unknown

_1567409521.unknown

_1567525427.unknown

_1567525616.unknown

_1567525636.unknown

_1567525601.unknown

_1567507660.unknown

_1567525399.unknown

_1567525418.unknown

_1567409686.unknown

_1567328831.unknown

_1567329168.unknown

_1567350694.unknown

_1567350572.unknown

_1567350591.unknown

_1567350541.unknown

_1567328896.unknown

_1567328791.unknown

_1567328809.unknown

_1567328767.unknown

_1562180931.unknown

_1563083142.unknown

_1563083151.unknown

_1563170130.unknown

_1563170144.unknown

_1563083160.unknown

_1563083161.unknown

_1563083158.unknown

_1563083159.unknown

_1563083152.unknown

_1563083146.unknown

_1563083150.unknown

_1563083143.unknown

_1563083136.unknown

_1563083140.unknown

_1563083141.unknown

_1563083137.unknown

_1563025428.unknown

_1563083132.unknown

_1563083135.unknown

_1563083131.unknown

_1562180970.unknown

_1562177722.unknown

_1562177819.unknown

_1562179410.unknown

_1562180921.unknown

_1562177847.unknown

_1562179350.unknown

_1562177744.unknown

_1562177678.unknown

_1562177701.unknown

_1562177666.unknown

_1535256562.unknown

_1558527292.unknown

_1562152942.unknown

_1562154360.unknown

_1562177612.unknown

_1562154362.unknown

_1562177055.unknown

_1562154361.unknown

_1562154357.unknown

_1562154358.unknown

_1562154356.unknown

_1562152938.unknown

_1562152940.unknown

_1562152941.unknown

_1562152939.unknown

_1562152936.unknown

_1562152937.unknown

_1562152678.unknown

_1549275833.unknown

_1552895059.unknown

_1558527218.unknown

_1558527291.unknown

_1552895096.unknown

_1549275878.unknown

_1551090496.unknown

_1552894985.unknown

_1551090497.unknown

_1551090495.unknown

_1549275850.unknown

_1549275871.unknown

_1549275844.unknown

_1546952070.unknown

_1546953622.unknown

_1546953702.unknown

_1549275801.unknown

_1546953649.unknown

_1546952110.unknown

_1546632026.unknown

_1546811427.unknown

_1546951758.unknown

_1546694132.unknown

_1546631745.unknown

_1348928420.unknown

_1351780344.unknown

_1510338776.unknown

_1535256557.unknown

_1535256559.unknown

_1535256560.unknown

_1535256558.unknown

_1524636069.unknown

_1535256556.unknown

_1510338954.unknown

_1510338964.unknown

_1510338827.unknown

_1351783733.unknown

_1509905132.unknown

_1510334985.unknown

_1510335005.unknown

_1510334976.unknown

_1509948168.unknown

_1400937289.unknown

_1412098286.unknown

_1509904989.unknown

_1427911815.unknown

_1401714294.unknown

_1407688444.unknown

_1401714276.unknown

_1351784103.unknown

_1351938069.unknown

_1400937224.unknown

_1351938017.unknown

_1351784129.unknown

_1351783950.unknown

_1351783964.unknown

_1351783901.unknown

_1351783181.unknown

_1351783381.unknown

_1351783398.unknown

_1351783486.unknown

_1351783583.unknown

_1351783597.unknown

_1351783564.unknown

_1351783473.unknown

_1351783339.unknown

_1351783357.unknown

_1351783261.unknown

_1351783197.unknown

_1351783098.unknown

_1351783160.unknown

_1351782562.unknown

_1351782974.unknown

_1351783085.unknown

_1351782096.unknown

_1351782108.unknown

_1351781832.unknown

_1348928759.unknown

_1348928763.unknown

_1348933468.unknown

_1351779972.unknown

_1351780004.unknown

_1348933483.unknown

_1348933371.unknown

_1348933390.unknown

_1348928761.unknown

_1348928762.unknown

_1348928760.unknown

_1348928757.unknown

_1348928758.unknown

_1348928747.unknown

_1265050548.unknown

_1290495934.unknown

_1315826393.unknown

_1348928413.unknown

_1315933260.unknown

_1316246535.unknown

_1316267309.vsd
Downlink radio frame i


Uplink radio frame i



_1315934171.unknown

_1315827659.unknown

_1315827670.unknown

_1315826447.unknown

_1315825420.unknown

_1315826117.unknown

_1315825405.unknown

_1293612172.unknown

_1265624211.unknown

_1271863979.unknown

_1283587467.unknown

_1284358785.unknown

_1284358939.unknown

_1280736464.unknown

_1271864031.unknown

_1271001300.unknown

_1271778265.unknown

_1269390038.unknown

_1265050647.unknown

_1265385296.unknown

_1265391228.unknown

_1265050593.unknown

_1254555504.unknown

_1265048150.unknown

_1265050538.unknown

_1264933477.unknown

_1265048106.unknown

_1262772949.unknown

_1249822281.unknown

_1250660563.unknown

_1246102870.unknown

_1246272983.unknown

_1246107354.unknown

_1246102894.unknown

_1239099508.unknown

_1240003239.unknown

_1227696467.unknown

_1223655259.unknown

