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5.5.1
Generation of the reference signal sequence

Reference signal sequence 
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 is defined by a cyclic shift 
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 of a base sequence 
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 is the length of the reference signal sequence, 
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 is defined in subclause 5.5.2.1.2, and the quantity 
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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 is set to 1 to indicate the use of Table 5.5.2.1.1-3, and 
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 otherwise. Multiple reference signal sequences are defined from a single base sequence through different values of 
[image: image10.wmf]a

.

Base sequences 
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 is the group number and 
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 is the base sequence number within the group, such that each group contains one base sequence (
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. The sequence group number 
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 and the number 
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 within the group may vary in time as described in clauses 5.5.1.3 and 5.5.1.4, respectively. The definition of the base sequence 
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5.5.2.1.1
Reference signal sequence
The PUSCH demodulation reference signal sequence 
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and 
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 if 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 is set to 1 to indicate the use of Table 5.5.2.1.1-3 and 
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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 is set to 1 to indicate the use of Table 5.5.2.1.1-3, and 
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[image: image34.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 is set to 0, 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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 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 is set to 1.

The cyclic shift 
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 in a slot 
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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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 in a slot 
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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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 is given using the most recent uplink-related DCI 3GPP TS 36.212 [3] for the transport block associated with the corresponding PUSCH transmission as follows:

-
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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 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 is set to 0, 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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 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 is set to 1. 
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5.5.2.1.2
Mapping to physical resources
For each antenna port used for transmission of the PUSCH, the sequence 
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 and mapped in sequence starting with 
[image: image54.wmf](

)

0

~

)

~

(

PUSCH

p

r
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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 is set to 1 to indicate the use of Table 5.5.2.1.1-3, and 
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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 is set to 1 to indicate 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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 is given by Table 5.5.2.1.1-3 using the cyclic shift field in the most recent uplink-related DCI.

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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 for extended cyclic prefix, in the subframe shall be in increasing order of first
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, then the slot number. No DM-RS shall be transmitted in UpPTS if dmrsLess-UpPts is set to true.
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