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1. Introduction
In [1], the following CR is submitted to R17 MBS. This document is prepared to discuss this correction.

CR text:
	[bookmark: _Toc129874548]7.3.1.5.3	Format 4_2
DCI format 4_2 is used for the scheduling of PDSCH for multicast in DL cell. 
The following information is transmitted by means of the DCI format 4_2 with CRC scrambled by G-RNTI for multicast or G-CS-RNTI configured by MBS-RNTI-SpecificConfig: 
-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the common frequency resource as defined in Clause 18 of [5, TS38.213]. 
-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 5.1.2.2.1 of [6, TS38.214], 
-	 bits if only resource allocation type 1 is configured, or 
-	 bits if resourceAllocation in pdsch-ConfigMulticast is configured as 'dynamicSwitch'. 
[bookmark: OLE_LINK20]-	If resourceAllocation in pdsch-ConfigMulticast is configured as 'dynamicSwitch', the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.1 of [6, TS 38.214].
-	For resource allocation type 1, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.2 of [6, TS 38.214] 
-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Clause 5.1.2.1 of [6, TS 38.214]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter pdsch-TimeDomainAllocationList if the higher layer parameter is configured; otherwise I is the number of entries in the default table.
-	VRB-to-PRB mapping – 0 or 1 bit:
-	0 bit if only resource allocation type 0 is configured or if vrb-ToPRB-Interleaver in pdsch-ConfigMulticast is not configured;
-	1 bit according to Table 7.3.1.2.2-5 otherwise, only applicable to resource allocation type 1, as defined in Clause 7.3.1.6 of [4, TS 38.211].
-	PRB bundling size indicator – 0 bit if the higher layer parameter prb-BundlingType is not configured in pdsch-ConfigMulticast or is set to 'staticBundling', or 1 bit if the higher layer parameter prb-BundlingType in pdsch-ConfigMulticast is set to 'dynamicBundling' according to Clause 5.1.2.3 of [6, TS 38.214].
-	Rate matching indicator – 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2 in pdsch-ConfigMulticast, where the MSB is used to indicate rateMatchPatternGroup1 and the LSB is used to indicate rateMatchPatternGroup2 when there are two groups.
-	ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Clause 5.1.4.2 of [6, TS 38.214]. The bitwidth for this field is determined as  bits, where  is the number of aperiodic ZP CSI-RS resource sets configured in pdsch-ConfigMulticast.
For transport block 1:
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI configured in pdsch-ConfigMulticast equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	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 – number of bits as defined in the following
-	2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook =dynamic is configured for multicast, where the 2 bits are the counter DAI;
-	0 bits otherwise. 
	If higher layer parameter priorityIndicatorDCI-4-2 is configured in pdsch-ConfigMulticast, if the bit width of the Downlink assignment index in DCI format 4_2 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index in DCI format 4_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller Downlink assignment index until the bit width of the Downlink assignment index in DCI format 4_2 for the two HARQ-ACK codebooks are the same.
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter dl-DataToUL-ACK in pucch-ConfigMulticast1 if configured or pucch-ConfigMulticast2 if configured; otherwise, I is the number of entries in the higher layer parameter dl-DataToUL-ACK in PUCCH-Config.
	If higher layer parameter priorityIndicatorDCI-4-2 is configured in pdsch-ConfigMulticast, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for one HARQ-ACK codebook is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for the two HARQ-ACK codebooks are the same.
-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.
If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB, the bitwidth of this field equals , where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI in pdcch-ConfigMulticast is not enabled; otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214]. 
-	DMRS sequence initialization – 1 bit. 
-	Priority indicator – 0 bit if higher layer parameter priorityIndicatorDCI-4-2 is not configured in pdsch-ConfigMulticast; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213]. 
-	Enabling/disabling HARQ-ACK feedback indication –1 bit if higher layer parameter harq-FeedbackEnablerMulticast indicates dci-enabler, where value 1 indicates enabling HARQ-ACK feedback and value 0 indicates disabling HARQ-ACK feedback; 0 bit, otherwise.
The size of DCI format 4_2 is configurable by higher layer parameter sizeDCI-4-2 from 20 bits and up to 140 bits. If the number of information bits in the DCI format 4_2 prior to padding is less than the payload size provided by sizeDCI-4-2, a number of zero padding bits are generated for the DCI format 4_2 until the payload size equals that provided by sizeDCI-4-2.
<Unchanged parts omitted>



Reason for change: 
	R17 MBS introduced a higher-layer parameter sizeDCI-4-2. This parameter is used to have the same DCI size among DCI format 4-2 with different G-RNTI/G-CS-RNTI and have the same DCI size with other DCI formats in terms of ‘3+1’ rule.
However, how to use this parameter is not described in any spec. In 38.331, the following description can be found.
	sizeDCI-4-2
Indicates the size of DCI format 4-2 (see TS 38.213 [13], clause 10.1).


In 38.213, clause 10.1 does not mention this parameter at all, and any other parts under clause 10 are the same.
In 38.212, although the following description can be found, how to use the parameter is still unclear.
	The size of DCI format 4_2 is configurable by higher layer parameter sizeDCI-4-2 from 20 bits and up to 140 bits.


Therefore, clarification text on UE behavior when the paramter is provided should be introduced.



In Monday online session, this draft CR was discussed and the following is captured in session note.
	Rel-17 MBS
R1-2403218	Draft CR on sizeDCI-4-2 for MBS	NTT DOCOMO, INC.
Comeback on Wednesday – Docomo (Shohei)




2. Discussion
2.1. Valid or not
At the last online session, it was pointed out that there was an agreement in RAN1#107bis to use the higher layer parameter in similar way with DCI 2_0/2_1/2_4/2_5/2_6.
	Agreement
For DCI size alignment of DCI format 4_2, the size of DCI format 4_2 is configured by RRC signaling for RRC_CONNECTED UEs (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6). 


The intention of the agreement can be found in FL summary of RAN1#107 as below.
	Updated Proposal 2-5 in RAN1#106b-e: For DCI size alignment of the second DCI format for multicast, the size of the second DCI format for multicast can be configured by RRC signaling for RRC_CONNECTED Ues (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).
· If the size of the second DCI format for multicast configured by RRC signaling or derived based on RRC configurations equals the size of DCI format 2_0/2_1/2_4/2_5/2_6 or none of the size of DCI format 2_0/2_1/2_4/2_5/2_6 is configured, Alt 2 applies; otherwise, Alt 1-1 applies.
· Alt 1-1: G-RNTI is counted as “C-RNTI” when checking the “3+1” DCI size budget 
· The size of DCI format 1_1 is aligned to the size of the second DCI format for multicast by zero padding.
· Alt 2: G-RNTI is counted as “other RNTI” when checking the “3+1” DCI size budget.
· FFS: How to ensure different Ues in the same MBS group have the same understanding on the configurable DCI fields of the second DCI format for multicast.
· E.g., it can be up to network implementation, or the size of some configurable fields of the second DCI format can be explicitly configured by gNB rather than derived based on RRC configurations.



Based on the above information, moderator checked the current spec carefully and found the following.
· DCI size is provided by dci-PayloadSize.
· (Absolute) location of each field is provided by positionInDCI.
· UE detects the DCI according to the payload size and reads the absolute location only. UE does not care the other bits.
	[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319][bookmark: _Toc36498193][bookmark: _Toc45699221][bookmark: _Toc161831826]11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList, availableRB-SetsToAddModList and availableRB-SetsToReleaseList, switchTriggerToAddModList and switchTriggerToReleaseList, or co-DurationsPerCellToAddModList and co-DurationsPerCellToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided an SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET  for monitoring  PDCCH candidates for DCI format 2_0 with a CCE aggregation level of  CCEs as described in clause 10.1. The  PDCCH candidates are the first  PDCCH candidates for CCE aggregation level  for search space set  in CORESET .
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by servingCellId
-	a location of a SFI-index field in DCI format 2_0 by positionInDCI
…

	positionInDCI 
The (starting) position (bit) of the slotFormatCombinationId (SFI-Index) for this serving cell (servingCellId) within the DCI payload (see TS 38.213 [13], clause 11.1.1). 


Meanwhile, for DCI 4_2, which is similar to DCI 1_1, there is no parameter corresponding to positionInDCI.
· DCI size is provided by sizeDCI-4-2-r17.
· UE detects the DCI according to the payload size, but how to achieve the payload size and which bit is associated with each field are ambiguous. The agreement says ‘similar as’, so no need to follow completely same way when it does not work. Note that for e.g., DCI 1_1, appending zeros are specified in 7.3.1.0 of 212.


Q. Do you think the above analysis is valid? i.e., higher layer parameter corresponding to positionInDCI for DCI 2_0/2_1/2_4/2_5/2_6 is not defined for DCI format 4_2, and thereby how to achieve the payload size and which bit is associated with each field are not explicitly mentioned in the current spec.
	Company
	YES/NO
	Comment

	
	
	

	
	
	





2.2. Correction text
Based on the previous section, a CR may be necessary to clarify how to achieve the payload size and which bit is associated with each field. The CR text above is made in the same manner with some texts in 7.3.1.0 of 213.
Q. Do you agree with the correction text?
	Company
	YES/NO
	Comment

	Qualcomm
	
	We think any reasonable implementer will assume that the DCI fields are included at the beginning, with additional bits added at the end, so we don’t think the CR is strictly essential. Having said that, the proposed correction does not hurt and may improve specification clarity.

If RAN1 goes with this correction, we would propose that the padding bits are “reserved” instead of set to zero:

The size of DCI format 4_2 is configurable by higher layer parameter sizeDCI-4-2 from 20 bits and up to 140 bits. If the number of information bits in the DCI format 4_2 prior to padding is less than the payload size provided by sizeDCI-4-2, a number of reserved padding bits are generated for the DCI format 4_2 until the payload size equals that provided by sizeDCI-4-2.


	Mod
	
	Although the original text is made based on texts in 7.3.1.0 of 213 (most part is just copy), ‘reserved’ would not be so different. Unless concern is raised, my suggestion is to take QC’s update.
The updated draft CR can be found in the same draft folder.

	Huawei, HiSilicon
	
	Though we don’t think the CR is strictly needed, our interpretation is padding zero till reaching the configured size, which is aligned with the other case as the draft CR pointed out. Moreover, padding ZERO is also helpful for checking whether the decoding is correct as ‘virtual CRC’, so we would prefer the original version if adopting a CR is majority view. 


	ZTE
	
	We also don’t think the CR is not needed since what is added can be determined by the current spec. But we can accept this draft CR if it is majority view. Regarding the wording, we think zero padding may be better since it is widely used in the current 212.

	Mod
	
	Based on comment from HW/ZTE, it seems that the original version is better.
To be honest, I have similar view; the current 212 is using ‘zero padding’ for other DCI formats such as 0_1/1_1, etc. Then I will recommend the original version for the next online session.

	
	
	




3. Conclusion
Based on comments so far, moderator suggests the following proposal.

Proposal
R1-2403218 is endorsed as Cat-F CR for Rel-17, with a Cat-A CR for Rel-18.
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