
[bookmark: _GoBack]3GPP TSG RAN WG1 #111		                                                          R1-2211150
Toulouse, France, November 14th – 18th, 2022

Source:	CATT
Title:	Discussion on corrections  format 4_0/4_1 DCI size alignment to CSS format 1_0
Agenda Item:	8.12
Document for:	Discussion and Decision

1. Introduction
	In this contribution, the issue on format 4_0/4_1 DCI size alignment to CSS format 1_0 is discussed. When the MBS transmission is configured on a SCell and CSS format 1_0 is not configured on the SCell, the procedure of DCI alignment can be avoided. 


2. Discussion 
· Issue on DCI size alignment of format 4_0
In Rel-17, to support MBS scheduling and keep DCI size budget unchanging for a serving cell, the DCI size of format 4_0 is aligned to CSS format 1_0.  The corresponding specification text are copied as following blue colour
	[bookmark: _Toc114127243]----------------------- Start of text to TS 38.212 v17.3.0 -------------------------
7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast in DL cell. 
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH configured by MBS-SessionInfo:
-	Frequency domain resource assignment –  bits where  equals to 
-	the size of  CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	MCCH change notification – 2 bits as defined in Clause x.x.x of [8, TS38.321] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
-	Padding bits, if required
Zeros shall be appended to DCI format 4_0 until the payload size equals that of DCI format 1_0 monitored in common search space in the same serving cell 
----------------------- End of text to TS 38.212 v17.3.0 -------------------------


 
When the DCI monitoring of format 4_0 is configured on PCell, the above procedure of zero appending can be performed correctly since the DCI format 1_0 in common search space will be configured on primary serving cell.  It is noted that MBS can be transmitted either on PCell or on SCell, depending on gNB configuration. However, if the DCI format 4_0 is configured on a SCell, and the CSS format 1_0 is not configured on the SCell, UE does not know how to perform the procedure of zero appending of DCI format 4_0 because no DCI size of format 1_0 can be referenced. Moreover, the condition of  “Padding bits, if required”  is not described  clearly, it is understood that the padding bits is needed only if  CSS format 1_0 is configured  in the same serving cell. To make more clearly for UE to perform padding bits, it is suggested that the procedure of zeros appending is occurred only if DCI format 1_0 in common search space in the same serving cell is confiugred, and  the bit field of  “Padding bits, if required” is removed. The detailed  can be seen the in following chang request.
CR on format 4_0 DCI size alignment to CSS format 1_0
· Reason for change: 
· MBS can be transmitted either on PCell or on SCell. If the DCI format 4_0 is configured on a SCell, and the CSS format 1_0 is not configured on the SCell, UE does not know how to perform the procedure of zero appending of DCI format 4_0 because no DCI size of format 1_0 can be referenced. It is suggested that the procedure of zeros appending is occurred only if DCI format 1_0 monitored in common search space in the same serving cell is confiugred
Moreover, the condition of “Padding bits, if required” is unclear. Actually, it means that the padding bits is needed only if CSS format 1_0 is configured in the same serving cell. 
To make the procedure of zeros appending more clearly, it is suggested that the procedure of zeros appending is occurred only if DCI format 1_0 in common search space in the same serving cell is confiugred, and  the bit field of  “Padding bits, if required” can be removed
· Summary of change: 
· Add condition for UE padding bit to format 4_0, remove bit field of  “Padding bits, if required”.
· Consequences if not approved: 
· The condition for UE padding bit to format 4_0 is not clear.

	----------------------- Start of text to TS 38.212 v17.3.0 -------------------------
7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast in DL cell. 
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH configured by MBS-SessionInfo:
-	Frequency domain resource assignment –  bits where  equals to 
-	the size of  CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	MCCH change notification – 2 bits as defined in Clause x.x.x of [8, TS38.321] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
-	Padding bits, if required
Zeros shall be appended to DCI format 4_0 until the payload size equals that of DCI format 1_0 monitored in common search space if configured  in the same serving cell 
----------------------- End of text to TS 38.212 v17.3.0 -------------------------



· Issue on DCI size alignment of format 4_1
In Rel-17, to support MBS scheduling and keep DCI size budget unchanging for a serving cell, the DCI size format 4_1 is aligned to CSS format 1_0.  And the corresponding specification text are copied as following blue color
	[bookmark: _Toc114127244]----------------------- Start of text to TS 38.212 v17.3.0 -------------------------
7.3.1.5.2	Format 4_1
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell. 
[bookmark: OLE_LINK33]The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI:
-	Frequency domain resource assignment – bits where  equals to
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	Downlink assignment index – 2 bits as defined in Clause 9.1.3 of [5, TS 38.213], as counter DAI
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	Reserved bits – 3 bits 
----------------------- End of text to TS 38.212 v17.3.0 -------------------------


 
When the DCI monitoring of format 4_1 is configured on a PCell, the DCI size of format 4_1 after appending reserved bits – 3 bits is equal to DCI size of CSS format 1_0.  If the DCI format 4_1 is configured on a SCell, and the CSS format 1_0 is not configured, it is not necessary for UE to add “Reserved bits – 3 bits”.And adding “Reserved bits – 3 bits” will cause performance decreasing of DCI format 4_1 detecting. To avoid unnecessary performance decreasing, it is suggested that “Reserved bits – 3 bits” is occurred only if DCI format 1_0 monitored in common search space in the same serving cell is confiugred. Following chang request is propossed.
CR on format 4_1 DCI size alignment to CSS format 1_0
.
· Reason for change: 
· If the DCI format 4_1 is configured on a SCell, and the CSS format 1_0 is not configured, it is not necessary for UE to add “Reserved bits – 3 bits”.And adding “Reserved bits – 3 bits” will cause the coverage performance of DCI format 4_1 decrease. To avoid unnecessary performance decreasing, it is suggested that “Reserved bits – 3 bits” is occurred only if DCI format 1_0 monitored in common search space in the same serving cell is configured. 
· Summary of change: 
· The”Reserved bits – 3 bits” bit field is replaced by procedure of zero appending.
· Consequences if not approved: 
· The performance of DCI format 4_1 may be decreased when CSS format 1_0 is not configured.

	----------------------- Start of text to TS 38.212 v17.3.0 -------------------------
7.3.1.5.2	Format 4_1
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell. 
The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI:
-	Frequency domain resource assignment – bits where  equals to
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	Downlink assignment index – 2 bits as defined in Clause 9.1.3 of [5, TS 38.213], as counter DAI
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	Reserved bits – 3 bits 
Zeros shall be appended to DCI format 4_1 until the payload size equals that of DCI format 1_0 monitored in common search space if configured  in the same serving cell 
----------------------- End of text to TS 38.212 v17.3.0 -------------------------


3. Conclusion 
In this document, we discuss the issue on format 4_0/4_1 DCI size alignment to CSS format 1_0. To support MBS transmitted on SCell and make procedure of DCI size alignment to CSS format 1_0 work well, two change requests  are proposed [1][2].
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