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5.3.3
Downlink control information

A DCI transports downlink, uplink or sidelink scheduling information, requests for aperiodic CQI reports, LAA common information, notifications of MCCH change [6] or uplink power control commands for one cell and one RNTI.  The RNTI is implicitly encoded in the CRC.

Figure 5.3.3-1 shows the processing structure for one DCI. The following coding steps can be identified:

-
Information element multiplexing

-
CRC attachment

-
Channel coding

-
Rate matching

The coding steps for DCI are shown in the figure below. 
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Figure 5.3.3-1: Processing for one DCI.

5.3.3.1
DCI formats

The fields defined in the DCI formats below are mapped to the information bits a0 to aA-1 as follows.

Each field is mapped in the order in which it appears in the description, including the zero-padding bit(s), if any, with the first field mapped to the lowest order information bit a0 and each successive field mapped to higher order information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to a0.

5.3.3.1.1
Format 0

DCI format 0 is used for the scheduling of PUSCH in one UL cell. 

The following information is transmitted by means of the DCI format 0:

- Carrier indicator – 0 or 3 bits. This field is present according to the definitions in [3].

- Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

- Frequency hopping flag – 1 bit as defined in section 8.4 of [3]. This field is used as the MSB of the corresponding resource allocation field for resource allocation type 1.

- Resource block assignment and hopping resource allocation – 
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- For PUSCH hopping (resource allocation type 0 only):



- NUL_hop MSB bits are used to obtain the value of 
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 as indicated in section 8.4 of [3] 
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 bits provide the resource allocation of the first slot in the UL subframe

- For non-hopping PUSCH with resource allocation type 0:

- 
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 bits provide the resource allocation in the UL subframe as defined in section 8.1.1 of [3]

- For non-hopping PUSCH with resource allocation type 1:   
- The concatenation of the frequency hopping flag field and the resource block assignment and hopping resource allocation field provides the resource allocation field in the UL subframe as defined in section 8.1.2 of [3]

- Modulation and coding scheme and redundancy version – 5 bits as defined in section 8.6 of [3]

- New data indicator – 1 bit

- TPC command for scheduled PUSCH – 2 bits as defined in section 5.1.1.1 of [3]
- Cyclic shift for DM RS and OCC index
 – 3 bits as defined in section 5.5.2.1.1 of [2] (this field is not present when the format 0 CRC is scrambled by V2X UL SPS-RNTI)

- SPS configuration index
 – 3 bits as defined in section x.x.x.x of [x]. (this field is present when the format 0 CRC is scrambled by V2X UL SPS-RNTI)
- UL index – 2 bits as defined in sections 5.1.1.1, 7.2.1, 8 and 8.4 of [3] (this field is present only for TDD operation with uplink-downlink configuration 0)
- Downlink Assignment Index (DAI) – 2 bits as defined in section 7.3 of [3] (this field is present only for cases with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation)
- CSI request – 1, 2 or 3 bits as defined in section 7.2.1 of [3]. The 2-bit field applies to UEs configured with no more than five DL cells and to
-
UEs that are configured with more than one DL cell and when the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

- 
UEs that are configured by higher layers with more than one CSI process and when the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3]; 
- 
UEs that are configured with two CSI measurement sets by higher layers with the parameter csi-MeasSubframeSet, and when the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

the 3-bit field applies to UEs that are configured with more than five DL cells and when the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];
otherwise the 1-bit field applies

- SRS request – 0 or 1 bit. This field can only be present in DCI formats scheduling PUSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3]. The interpretation of this field is provided in section 8.2 of [3]

- Resource allocation type – 1 bit. This field is only present if 
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. The interpretation of this field is provided in section 8.1 of [3]

If the number of information bits in format 0 mapped onto a given search space is less than the payload size of format 1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 1A), zeros shall be appended to format 0 until the payload size equals that of format 1A.

----------------------------------------------------------------------- Omitted --------------------------------------------------------------

5.3.3.1.9
Format 5

DCI format 5 is used for the scheduling of PSCCH, and also contains several SCI format 0 fields used for the scheduling of PSSCH.

The following information is transmitted by means of the DCI format 5:

- Resource for PSCCH – 6 bits as defined in section 14.2.1 of [3] 

-TPC command for PSCCH and PSSCH – 1 bit as defined in sections 14.2.1 and 14.1.1 of [3]

- SCI format 0 fields according to 5.4.3.1.1:

- Frequency hopping flag

- Resource block assignment and hopping resource allocation

- Time resource pattern

If the number of information bits in format 5 mapped onto a given search space is less than the payload size of format 0 for scheduling the same serving cell, zeros shall be appended to format 5 until the payload size equals that of format 0 including any padding bits appended to format 0.

5.3.3.1.9A
Format 5A

DCI format 5A is used for the scheduling of PSCCH, and also contains several SCI format 1 fields used for the scheduling of PSSCH.

The following information is transmitted by means of the DCI format 5A:

-
Carrier indicator –3 bits. This field is present according to the definitions in [3].
-
Lowest index of the subchannel allocation - 
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 bits as defined in section 14.1.1.4C of [3].
-
SCI format 1 fields according to 5.4.3.1.2:

-
Frequency resource location
-
Time gap between initial transmission and retransmission
When the format 5A CRC is scrambled with SL SPS-RNTI, the following fields are present
:

-
SL SPS configuration index – 3 bits as defined in section x.x.x.x of [x].
-
Activation/release indication – 1 bit as defined in section x.x.x.x of [x].
If the number of information bits in format 5A mapped onto a given search space is less than the payload size of format 0 mapped onto the same search space, zeros shall be appended to format 5A until the payload size equals that of format 0 including any padding bits appended to format 0.

----------------------------------------------------------------------- Omitted --------------------------------------------------------------

�[Editor’s note] Working assumption: the field Cyclic shift DM RS is reused to indicate V2X UL SPS configuration index.  The field will not be present when V2X UL SPS RNTI is used.


�[editor’s note] Each UL SPS DCI contains a single SPS configuration index. The field will be present when V2X UL SPS RNTI is used.


�Agreement:


  An SL SPS RNTI different from SL dynamic scheduling RNTI is defined.


  The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).


  Working assumption: 


  SL SPS configuration index : 3 bits


  Activation/release indication : 1 bit


  Each SL SPS DCI contains a single SPS configuration index.


  If the number of information bits in SL SPS DCI format mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to SL SPS DCI format until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.


FFS whether the size of SL SPS DCI format can be larger than the size of DCI format 0 on the same search


�[Editor’s note] In the working assumption, SL SPS configuration index and Activation/release indication are included in the existing dynamic scheduling DCI (i.e., DCI 5A).


Assumption: The fields are present only when the SL SPS RNTI is used.
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