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1 Introduction
The following agreements were achieved in the RAN1#91 meeting:

Agreement:
In case DCI and sDCI sizes are aligned, a 1-bit sDCI/DCI flag is inserted into the baseline fields of DL and UL sDCI format in sTTI number #0. 
Agreement:

The size of RA field in DL sDCI format is as below.

	Bandwidth

RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	4 bits
	8 bits
	6 bits
	8 bits

	Type 2
	6 bits
	6 bits
	8 bits
	9 bits


Agreement:

The size of RA field in UL sDCI format is as below.

	Bandwidth

RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	5 bits
	7 bits
	8 bits
	9 bits


The contribution mainly provides some examples that the DCI size and the sDCI size are the same, which show that 1-bit sDCI/DCI flag is needed. Then text proposal on inserting the 1-bit sDCI/DCI flag is provided.
2 Discussion

2.1 Analysis on potential DCI and sDCI sizes
According to the agreement in the RAN1#91 meeting, In case DCI and sDCI sizes are aligned, a 1-bit sDCI/DCI flag is inserted into the baseline fields of DL and UL sDCI format in sTTI number #0. Table 1 and Table 2 below show that the DCI and sDCI sizes are the same in some cases.  

Table 1 Size of format 1A
	Format 1A

	
	Field Name
	Length
	Comment

	1
	Carrier indicator
	0
	0 or 3bits

	2
	Localized/Distributed VRB assignment flag
	1
	

	3
	Resource block assignment
	*
	9,11,12,13 bits corresponding to different bandwidth.

	4
	TPC command for PUCCH
	2
	

	5
	Downlink Assignment Index
	0/2/4
	

	6
	HARQ process number
	3/4
	

	7
	Modulation and coding scheme
	5
	

	8
	New data indicator
	1
	

	9
	Redundancy version
	2
	

	10
	HARQ-ACK resource offset
	0
	0 or 2bits. This field is present when this format is carried by EPDCCH. This field is not present when this format is carried by PDCCH

	11
	Flag for format0/format1A differentiation or flag for format0A/format1A differentiation
	1
	Where value 0 indicates format 0 or format 0A and value 1 indicates format 1A

	12
	SRS request
	0
	This field can only be present in DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI

	
	Total (bit)

(if CFI is configured, the size plus 3)
	for 5M, {24~29}

	
	
	for 10M, {26~31}

	
	
	for 15M,  {27~32}

	
	
	for 20M,  {28~33}


Table 2 Size of format 7-1A
	Format 7-1A

	
	Field Name
	Length
	Comment

	1
	Flag for UL/DL differentiation
	1
	

	2
	Resource block assignment
	*
	Different with bandwidth and RA type, where listing in introduction.

Type 0: 4, 8, 6, 8 bits

Type 2: 6, 6, 8, 9 bits

	3
	Modulation and coding scheme  
	5
	

	4
	HARQ process number
	4
	

	5
	New data indicator
	1
	

	6
	Redundancy version
	2
	

	7
	TPC command for slot-SPUCCH or subslot-SPUCCH
	2
	

	8
	DMRS position indicator
	1
	

	9
	Downlink Assignment Index
	0/2/4
	

	10
	SRS request
	0/1
	

	11
	Used/Unused SPDCCH resource indication
	2
	

	12
	SPUCCH resource indication
	2
	

	
	Total (bit)
	for 5M, type 0 {24~29}, type 2 {26~31}

	
	
	for 10M, type 0 {28~33}, type 2 {26~31}

	
	
	for 15M,  type 0{26~31}, type 2 {28~33}

	
	
	for 20M,  type 0{28~33}, type 2 {29~34}


Note: The regions in red mean that the size of format 1A and format 7-1A are same.
Based on the above two tables, we have the following observations:
Observation 1:  In case the bandwidth is 5MHz, the size of format 1A and format 7-1A with resource allocation type 0 are both 24-29 bits.
Observation 2:  In case the bandwidth is 10MHz, the size of format 1A and format 7-1A with resource allocation type 2 are both 26-31 bits.
Observation 3:  In case the bandwidth is 20MHz, the size of format 1A and format 7-1A with resource allocation type 0 are both 28-33 bits.
Based on the above observations, we can see that the range of DCI size and the range of sDCI size are exactly the same in some cases, which means that it is very likely that the exact size of DCI and sDCI would be the same. For example,  for 20MHz bandwidth, in case the length of downlink assignment index are both 2 bits for DCI and sDCI, the total bits of format 1A with 3bit HARQ process number and format 7-1A with 1bit SRS request are both 30bits. 

In addition, appendix E gives the sizes of other formats including the format 1, format 1B and format 7-1B. Although the ranges of them are not absolutely same, there are many coincident parts within ranges, especially for the format 1B and 7-1B. 
If the DCI size and sDCI size are the same, without the 1-bit sDCI/DCI flag, UE cannot determine whether DCI or sDCI is detected. 
Based on above discussion, we have the following proposal:
Proposal 1:  Insert 1-bit sDCI/DCI flag in DCI format 1A and DCI format 7-1A as shown in the text proposal in Appendix A and B. 
Proposal 2:  Insert 1-bit sDCI/DCI flag in DCI format 1B and DCI format 7-1B as shown in the text proposal in Appendix C and D. 
3 Conclusion

In this contribution, we give some examples that DCI and sDCI sizes are aligned to prove the necessity of introducing a 1-bit sDCI/DCI flag. The following observations and proposals are reached:

Observation 1:  In case the bandwidth is 5MHz, the size of format 1A and format 7-1A with resource allocation type 0 are both 24-29 bits.
Observation 2:  In case the bandwidth is 10MHz, the size of format 1A and format 7-1A with resource allocation type 2 are both 26-31 bits.
Observation 3:  In case the bandwidth is 20MHz, the size of format 1A and format 7-1A with resource allocation type 0 are both 28-33 bits.
Proposal 1:  Insert 1-bit sDCI/DCI flag in DCI format 1A and DCI format 7-1A as shown in the text proposal in Appendix A and B.
Proposal 2:  Insert 1-bit sDCI/DCI flag in DCI format 1B and DCI format 7-1B as shown in the text proposal in Appendix C and D.
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Appendix A
---------------------------------------------Start of text proposal--------------------------------------------------------

5.3.3.1.3
Format 1A

DCI format 1A is used for the compact scheduling of one PDSCH codeword in one cell and random access procedure initiated by a PDCCH order. The DCI corresponding to a PDCCH order can be carried by PDCCH or EPDCCH.
The following information is transmitted by means of the DCI format 1A:

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

- Flag for format0/format1A differentiation or flag for format0A/format1A differentiation – 1 bit, where value 0 indicates format 0 or format 0A and value 1 indicates format 1A

Format 1A is used for random access procedure initiated by a PDCCH order only if format 1A CRC is scrambled with C-RNTI and all the remaining fields are set as follows:

- Localized/Distributed VRB assignment flag – 1 bit is set to '0'

- Resource block assignment – 
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bits, where all bits shall be set to 1

- Preamble Index – 6 bits

- PRACH Mask Index – 4 bits, [5]

- All the remaining bits in format 1A for compact scheduling assignment of one PDSCH codeword are set to zero

Otherwise, 

- Localized/Distributed VRB assignment flag – 1 bit as defined in 7.1.6.3 of [3]

- Resource block assignment – 
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bits as defined in section 7.1.6.3 of [3]:

- For localized VRB: 
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- For distributed VRB: 

- If 
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 or if the format 1A CRC is scrambled by RA-RNTI, P-RNTI, SI-RNTI, SC-RNTI or G-RNTI:
- 
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- Else
- 1 bit, the MSB indicates the gap value, where value 0 indicates 
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 bits provide the resource allocation, 
where 
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 is defined in [2].
- Modulation and coding scheme – 5bits as defined in section 7.1.7 of [3]

- HARQ process number – 4 bits if higher layer parameter dl-TTI-Length is configured for the cell and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3], otherwise 3 bits (for cases with FDD primary cell), 4 bits (for cases with TDD primary cell)

- New data indicator – 1 bit


- If the format 1A CRC is scrambled by RA-RNTI, P-RNTI, SI-RNTI, SC-RNTI or G-RNTI:

- If 
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 and Localized/Distributed VRB assignment flag is set to 1

- the new data indicator bit indicates the gap value, where value 0 indicates 
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- Else the new data indicator bit is reserved.


- Else


- The new data indicator bit as defined in [5]

- Redundancy version – 2 bits

- TPC command for PUCCH – 2 bits as defined in section 5.1.2.1 of [3]


- If the format 1A CRC is scrambled by RA-RNTI, P-RNTI, or SI-RNTI:


- The most significant bit of the TPC command is reserved.


- The least significant bit of the TPC command indicates column 
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- If least significant bit is 0 then 
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- Else


- The two bits including the most significant bit indicates the TPC command

- Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2.

- SRS request – 0 or 1 bit. This field can only be present in DCI formats scheduling PDSCH 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]. This field is not present when the DCI is used for scheduling PDSCH in a LAA SCell.

- HARQ-ACK resource offset (this field is present when this format is carried by EPDCCH. This field is not present when this format is carried by PDCCH) – 2 bits as defined in section 10.1 of [3]. The 2 bits are set to 0 when this format is carried by EPDCCH on a secondary cell, or when this format is carried by EPDCCH on the primary cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK feedback. 

- SRS timing offset – 3 bits as defined in [3]. This field is present only when the DCI format is used for scheduling PDSCH in a LAA SCell and the UE is configured with uplink transmission on the LAA Scell.
- DCI/sDCI flag – 1 bit. 
If the UE is not configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI, and the number of information bits in format 1A is less than that of format 0, zeros shall be appended to format 1A until the payload size equals that of format 0.

If the UE is configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI and the number of information bits in format 1A mapped onto a given search space is less than that of format 0 for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 1A until the payload size equals that of format 0, except when format 1A assigns downlink resource on a secondary cell without an uplink configuration associated with the secondary cell. 

If the UE is configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI and the number of information bits in format 1A mapped onto a given search space is less than that of format 0A for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 1A until the payload size equals that of format 0A, except when format 1A assigns downlink resource on a secondary cell without an uplink configuration associated with the secondary cell. 

If the number of information bits in format 1A carried by PDCCH belongs to one of the sizes in Table 5.3.3.1.2-1, one zero bit shall be appended to format 1A.

When the format 1A CRC is scrambled with a RA-RNTI, P-RNTI, SI-RNTI, SC-RNTI or G-RNTI then the following fields among the fields above are reserved:

- HARQ process number

- Downlink Assignment Index (used for cases with TDD primary cell and either FDD operation or TDD operation, and is not present for cases with FDD primary cell and either FDD operation or TDD operation)
---------------------------------------------End of text proposal--------------------------------------------------------

Appendix B
--------------------------------------------Start of text proposal--------------------------------------------------------

5.3.3.1.17
Format 7-1A

DCI format 7-1A is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell. 

The following information is transmitted by means of the DCI format 7-1A:

-
Flag for DL/UL differentiation – 1 bit, where value 0 indicates format 7-0A/B depending on the configured uplink transmission mode and value 1 indicates the DL DCI format
-
For resource allocation type 0 as defined in section 7.1.6.1 of [3]:

-
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where the value of P depends on the number of DL resource blocks as indicated in section 7.1.6.1 of [3]
-
For resource allocation type 2 as defined in section 7.1.6.3 of [3]:

-

[image: image17.wmf]ë

û

ë

û

é

ù

)

2

/

)

1

/

(

/

(

log

step

RB

DL

RB

step

RB

DL

RB

2

+

N

N

N

N

bits provide the resource allocation

-
one additional bit if 
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 is defined in section 7.1.6.3 of [3]
-
Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

-
HARQ process number – 4 bits

-
New data indicator – 1 bit

-
Redundancy version – 2 bits

-
TPC command for slot-SPUCCH or subslot-SPUCCH – 2 bits as defined in section 5.1.2.1 of [3]

-
DMRS position indicator – 1 bit as defined in section 6.10.3.2 in [2] (The field is present only if UE is configured with dl-TTI-Length=subslot)

-
Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2

-
SRS request – 0 or 1 bit as defined in section 8.2 of [3] (this field is present only for TDD operation and the UE is configured for SRS triggering)
-
Used/Unused SPDCCH resource indication – 2 bits (This field is present if the DCI is mapped to SPDCCH and L1-based reuse indication is configured by higher layers)
-
SPUCCH resource indication – 2 bit as defined in section 10.1.2 of [3].
-
DCI/sDCI flag – 1 bit. The field is present if the DCI is carried by PDCCH in subslot 0 or slot 0.  
If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bits in format 7-1A mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 7-1A until the payload size equals that of format 7-0A/B, except when format 7-1A assigns downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.
---------------------------------------------End of text proposal--------------------------------------------------------
Appendix C
---------------------------------------------Start of text proposal--------------------------------------------------------

5.3.3.1.3A
Format 1B
DCI format 1B is used for the compact scheduling of one PDSCH codeword in one cell with precoding information. 

The following information is transmitted by means of the DCI format 1B:

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

- Localized/Distributed VRB assignment flag – 1 bit as defined in section 7.1.6.3 of [3]

- Resource block assignment – 
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- For localized VRB: 
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- For distributed VRB: 

- For 
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- For 
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- 1 bit, the MSB indicates the gap value, where value 0 indicates 
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- Modulation and coding scheme – 5bits as defined in section 7.1.7 of [3]

- HARQ process number – 3 bits (for cases with FDD primary cell) , 4 bits (for cases with TDD primary cell)

- New data indicator – 1 bit

- Redundancy version – 2 bits

- TPC command for PUCCH – 2 bits as defined in section 5.1.2.1 of [3]

- Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2.

- TPMI information for precoding – number of bits as specified in Table 5.3.3.1.3A-1

TPMI information indicates which codebook index is used in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2] corresponding to the single-layer transmission.

- PMI confirmation for precoding – 1 bit as specified in Table 5.3.3.1.3A-2 
- HARQ-ACK resource offset (this field is present when this format is carried by EPDCCH. This field is not present when this format is carried by PDCCH) – 2 bits as defined in section 10.1 of [3]. The 2 bits are set to 0 when this format is carried by EPDCCH on a secondary cell, or when this format is carried by EPDCCH on the primary cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK feedback. 
- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping – 2 bits as defined in sections 7.1.9 and 7.2.7 of [3]. This field is present only when the UE is configured with CSI-RS-ConfigZPAperiodic.
- DCI/sDCI flag – 1 bit. 
---------------------------------------------Start of text proposal--------------------------------------------------------

Appendix D
---------------------------------------------Start of text proposal--------------------------------------------------------

5.3.3.1.18
Format 7-1B
DCI format 7-1B is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1B:

-
The fields of format 7-1A

-
Precoding information –1 bit for transmission with 2 antenna ports and 2 bits for transmission with 4 antenna ports.
-    DCI/sDCI flag – 1 bit. The field is present if the DCI is carried by PDCCH in subslot 0 or slot 0.   
---------------------------------------------Start of text proposal--------------------------------------------------------
Appendix E
Table 3 Size of format 1
	Format 1

	
	Field Name
	Length
	Comment

	1
	Carrier indicator
	0
	0 or 3bits

	2
	Resource allocation header
	1
	

	3
	Resource block assignment
	*
	13, 17, 19, 25 bits corresponding to different bandwidth.

	4
	TPC command for PUCCH
	2
	

	5
	Downlink Assignment Index
	0/2/4
	

	6
	HARQ process number
	3/4
	

	7
	Modulation and coding scheme
	5
	

	8
	New data indicator
	1
	

	9
	Redundancy version
	2
	

	10
	HARQ-ACK resource offset
	0
	0 or 2bits. This field is present when this format is carried by EPDCCH. This field is not present when this format is carried by PDCCH

	
	Total (bit)

(if CFI is configured, the size plus 3)
	for 5M, {22~30}

	
	
	for 10M, {26~34}

	
	
	for 15M,  {28~36}

	
	
	for 20M,  {34~42}


Table 4 Size of format 1B
	Format 1B

	
	Field Name
	Length
	Comment

	1
	Carrier indicator
	0
	0 or 3bits

	2
	Localized/Distributed VRB assignment flag
	1
	

	3
	Resource block assignment
	*
	9,11,12,13 bits corresponding to different bandwidth.

	4
	TPC command for PUCCH
	2
	

	5
	Downlink Assignment Index
	0/2/4
	

	6
	HARQ process number
	3/4
	

	7
	Modulation and coding scheme
	5
	

	8
	New data indicator
	1
	

	9
	Redundancy version
	2
	

	10
	HARQ-ACK resource offset
	0
	0 or 2bits. This field is present when this format is carried by EPDCCH. This field is not present when this format is carried by PDCCH

	11
	TPMI information for precoding
	2/4
	

	12
	PMI confirmation for precoding
	1
	

	
	Total (bit)

(if CFI is configured, the size plus 3)
	for 5M, {26~33}

	
	
	for 10M, {28~35}

	
	
	for 15M,  {29~36}

	
	
	for 20M,  {30~37}


Table 5 Size of format 7-1B
	Format 7-1B

	
	Field Name
	Length
	Comment

	1
	Flag for UL/DL differentiation
	1
	

	2
	Resource block assignment
	*
	Different with bandwidth and RA type, where listing in introduction.

Type 0: 4, 8, 6, 8 bits

Type 2: 6, 6, 8, 9 bits

	3
	Modulation and coding scheme  
	5
	

	4
	HARQ process number
	4
	

	5
	New data indicator
	1
	

	6
	Redundancy version
	2
	

	7
	TPC command for slot-SPUCCH or subslot-SPUCCH
	2
	

	8
	DMRS position indicator
	1
	

	9
	Downlink Assignment Index
	0/2/4
	

	10
	SRS request
	0/1
	

	11
	Used/Unused SPDCCH resource indication
	2
	

	12
	SPUCCH resource indication
	2
	

	13
	Precoding information
	1/2
	1 bit for transmission with 2 antenna ports and 2 bits for transmission with 4 antenna ports.

	
	Total (bit)
	for 5M, type 0 {25~31}, type 2 {27~33}

	
	
	for 10M, type 0 {29~35}, type 2 {27~33}

	
	
	for 15M,  type 0{27~33}, type 2 {29~35}

	
	
	for 20M,  type 0{29~35}, type 2 {30~36}


