[bookmark: _GoBack]3GPP TSG RAN WG1 #114bis                                                                                                R1-2309884
Xiamen, China, October 9th – October 13th, 2023

Source:	ZTE
Title:	Discussion on several ambiguities with type 2 CG PUSCH
Agenda item:	7.1
Document for:	Discussion and Decision
Introduction
In R1-2308569 [1], the CR proposed to clarify the ambiguities for type-2 CG PUSCH, and reached the following conclusion. 
	Conclusion
The interpretation of DCI fields in DCI format 0_0, 0_1, 0_2 with CRC scrambled by CS_RNTI is clarified as the following:
· For each of the following fields, a UE follows this field, if exists. Those fields apply to the first and subsequent CG-PUSCH transmission instances until the CG-PUSCH is deactivated/released.  
· Carrier indicator, UL/SUL indicator, Frequency domain resource assignment, Time domain resource assignment, Frequency hopping flag, Modulation and coding scheme, SRS resource set indicator, SRS resource indicator, Precoding information and number of layers, Antenna ports, PTRS-DMRS association, beta_offset indicator, DMRS sequence initialization, Open-loop power control parameter set indication, Invalid symbol pattern indicator.
· For each of the following fields, a UE follows this field, if exists. Those fields apply only once (to the first CG-PUSCH transmission instance, if applicable). 	
· TPC command for scheduled PUSCH, SRS request, SRS offset indicator, CSI request, Minimum applicable scheduling offset indicator, Scell dormancy indication, PDCCH monitoring adaptation indication.
· For each of the following fields, UE behavior is clear in specification. No clarification is needed.
· New data indicator, Redundancy version, HARQ process number, Priority indicator
· For the field “UL-SCH indicator”, UE expects this field is set to 1. UE ignores this field if it is set to 0. 
· No specification change is needed for the above fields. 
· Further discuss how to interpret the following fields in RAN1 #114-bis. 
· DFI flag, Bandwidth part indicator, Downlink assignment index, CBG transmission information (CBGTI), ChannelAccess-Cpext-CAPC, Sidelink assignment index



As highlighted in yellow, there are still several fields that need to be further checked, and our views on these fields are provided in this contribution. 
Interpretation on fields in activation DCI for type-2 CG PUSCH
As discussed in R1-2308569, for each field in the activation DCI format 0_0, 0_1, 0_2 with CRC scrambled by CS_RNTI, it needs to discuss the following two questions. 
· Whether UE should ignore or follow this field in activation DCI?
· If UE follow this field, should the UE apply this field to only the first CG-PUSCH triggered by the activation DCI or the first and subsequent CG-PUSCHs?
In RAN1#114, companies reached consensus on most of the fields while there are still several fields are subject to further discussion.  
· DFI flag
Based on the field description for DFI flag, the UE behaviour is clear. That is, a UE will follow this field in activation DCI if exists and it will be used for activating or releasing type 2 CG transmission if the bit value is 0 or used for CG-DFI which would only apply once if the bit value is 1. 
	-	DFI flag – 0 or 1 bit
-	1 bit if the UE is configured to monitor DCI format 0_1 with CRC scrambled by CS-RNTI and for operation in a cell with shared spectrum channel access when the higher layer parameter cg-RetransmissionTimer is configured. For a DCI format 0_1 with CRC scrambled by CS-RNTI, the bit value of 0 indicates activating or releasing type 2 CG transmission and the bit value of 1 indicates CG-DFI. For a DCI format 0_1 with CRC scrambled by C-RNTI/SP-CSI-RNTI/MCS-C-RNTI and for operation in a cell with shared spectrum channel access, the bit is reserved.
-	0 bit otherwise; 



Proposal 1: For DFI flag, a UE follows this field, if exists, and it applies only one time. No specification change is needed.

· Bandwidth part indicator
The current spec is not very clear on how to interpret this field. In our view, it seems no need to preclude this filed for type 2 CG PUSCH. For instance, if NW is to switch to a new BWP and activate the corresponding CG PUSCH in the BWP, it doesn’t have to use two separate DCIs to do this. Therefore, we prefer to let UE apply this field for the first and subsequent CG-PUSCHs.
	

-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.



Proposal 2: For BWP indicator, a UE follows this field, if exists, and it applies to the first and subsequent CG-PUSCH instances until deactivated. No specification change is needed.

· Downlink assignment index
In TS 38.213, ‘a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field’ and ‘a PUSCH transmission that is scheduled by a DCI format that includes a DAI field’ are used for representing two different types of PUSCH. Theoretically, ‘a PUSCH transmission that is scheduled by a DCI format that includes a DAI field’ can be interpreted as including the first CG PUSCH associated with the activation DCI. 
However, in RAN1#108-e, it was concluded that the 1st SPS PDSCH associated with the SPS activation DCI should be considered as an SPS PDSCH, and the PUCCH resource indication field (PRI) and the DL DAI in the SPS activation DCI should be ignored by the UE. Following the same logic, it seems also reasonable to ignore UL DAI for CG type 2 PUSCH including the first and subsequent CG-PUSCH instances. 
Proposal 3: For UL DAI, UE behaviour for CG type 2 PUSCH should be clarified with one of the following understanding
· A): a UE ignores the field and applies UCI multiplexing according to the CG rules.
· B) a UE follows this field, if exists, and it applies to the first CG-PUSCH. 
Note: No specification change is needed.

· CBG transmission information 
The UE behavior is clear on CBGTI according to the following descriptions in Clause 6.1.5.2 in TS 38.214. 
	If a UE is configured to transmit code block group-based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, 
-	For an initial transmission of a TB as indicated by the 'New Data Indicator' field of the scheduling DCI, the UE may expect that the CBGTI field indicates all the CBGs of the TB are to be transmitted, and the UE shall include all the code block groups of the TB.
-	For a retransmission of a TB as indicated by the 'New Data Indicator' field of the scheduling DCI, the UE shall include only the CBGs indicated by the CBGTI field of the scheduling DCI. 
A bit value of '0' in the CBGTI field indicates that the corresponding CBG is not to be transmitted and '1' indicates that it is to be transmitted. The order of CBGTI field bits is such that the CBGs are mapped in order from CBG#0 onwards starting from the MSB.



Proposal 4: For CBG transmission information, a UE follows this field, if exists, and it applies to the first and subsequent CG-PUSCH instances until deactivated. No specification change is needed.

· ChannelAccess-Cpext-CAPC
DCI field ‘ChannelAccess-Cpext-CAPC’ is used to indicate the channel access type and CP extension for operation in a cell with shared spectrum channel access. In our view, a UE should follow this field, if exists, and applies to the first and subsequent CG-PUSCH, otherwise the UE would not be able to use a proper channel access mode for shared spectrum operation. 
	-	ChannelAccess-CPext-CAPC – 0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-1 or in Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 or Table 7.3.1.1.2-35A are configured by the higher layer parameter ul-AccessConfigListDCI-0-1.


Proposal 5: For ChannelAccess-Cpext-CAPC, a UE follows this field, if exists, and it applies to the first and subsequent CG-PUSCH instances until deactivated. No specification change is needed.

· Sidelink assignment index
For sidelink assignment index, it is only used for a SL configured grant type 1 or SL PUSCH scheduled by DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI. Similar to DAI field, the same handling can be applied. 
	-	Sidelink assignment index – 0, 1 or 2 bits:
[bookmark: _Hlk41914437]-	1 bit if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static and, in addition,  the UE is configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI;
-	2 bits if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic and, in addition, the UE is configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI;
-	0 bit otherwise.



Proposal 6: For Sidelink assignment index, the same handling is adopted as for ‘Downlink assignment index’.

Conclusion
Proposal 1: For DFI flag, a UE follows this field, if exists, and it applies only one time. No specification change is needed.
Proposal 2: For BWP indicator, a UE follows this field, if exists, and it applies to the first and subsequent CG-PUSCH instances until deactivated. No specification change is needed.
Proposal 3: For UL DAI, UE behaviour for CG type 2 PUSCH should be clarified with one of the following understanding
· A): a UE ignores the field and applies UCI multiplexing according to the CG rules.
· B) a UE follows this field, if exists, and it applies to the first CG-PUSCH. 
Note: No specification change is needed.
Proposal 4: For CBG transmission information, a UE follows this field, if exists, and it applies to the first and subsequent CG-PUSCH instances until deactivated. No specification change is needed.
Proposal 5: For ChannelAccess-Cpext-CAPC, a UE follows this field, if exists, and it applies to the first and subsequent CG-PUSCH instances until deactivated. No specification change is needed.
Proposal 6: For Sidelink assignment index, the same handling is adopted as for ‘Downlink assignment index’.
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