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1. Introduction
In this contribution, we discuss the need of a clarification on BWP switching and multi-PUSCH scheduling issue.
2. Discussions
In RAN1#114bis meeting, interpretation of DCI field size for multi-PUSCH/PDSCH scheduling when DCI indicates BWP switching was discussed, with a conclusion made as follows. 
	Conclusion
· It is clarified that the maximum DCI field sizes of NDI/RV for PDSCH and NDI/RV for PUSCH are determined based on the maximum number of schedulable PUSCH or PDSCH among all entries in TDRA table configured for the active BWP.
· If a bandwidth part indicator field is configured in a DCI format and when it indicates a BWP different from the active BWP, and if the UE is configured with multi-PUSCH (or multi-PDSCH) scheduling in either or both the active BWP and the BWP different from the active BWP, then the gNB ensures the following by implementation:
· For PUSCH (for Rel-16 and forward),
· Prior to padding/truncation (as defined in 38.213 Section 12),
· The DCI field size of NDI/RV/CBGTI/UL-SCH indicator depends on whether “the number of scheduled PUSCH indicated by the Time domain resource assignment field” (see 38.212 Section 7.3.1.1.2) is equal to 1 or larger than 1.
· The determination of whether “the number of scheduled PUSCH indicated by the Time domain resource assignment field” is equal to 1 or larger than 1 based on the TDRA table configured for the active BWP, is the same as the determination based on the TDRA table configured for the indicated BWP.
· 
· For PDSCH,
· Prior to padding/truncation (as defined in 38.213 Section 12),
· The DCI field size of NDI/RV depends on whether “the number of scheduled PDSCH indicated by the Time domain resource assignment field” (see 38.212 Section 7.3.1.2.2) is equal to 1 or larger than 1.
· The determination of whether “the number of scheduled PDSCH indicated by the Time domain resource assignment field” is equal to 1 or larger than 1 based on the TDRA table configured for the active BWP, is the same as the determination based on the TDRA table configured for the indicated BWP.





According to the conclusion, the determination of whether “the number of scheduled PUSCH/PDSCH indicated by the Time domain resource assignment field” is equal to 1 or larger than 1 based on the TDRA table configured for the active BWP, is the same as the determination based on the TDRA table configured for the indicated BWP. However, it is still possible that the “the number of scheduled PUSCH/PDSCH indicated by the Time domain resource assignment field” based on TDRA table configured on active BWP and based on TDRA table configured on indicated BWP, are with different values both larger than 1.

When higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) is configured in the active bandwidth part, with the maximum number of schedulable PUSCHs/PDSCHs among all entries in the TDRA table configured in the active BWP as M, the field size for "New data indicator" field and "Redundancy version" fields are equal to M when the TDRA interpretated on active BWP row includes more than one PUSCH/PDSCH. If higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) is also configured in the indicated bandwidth part, with the maximum number of schedulable PUSCHs/PDSCHs among all entries in the TDRA table configured in the active BWP as N, the required field size for "New data indicator" field and "Redundancy version" fields are equal to N when the TDRA interpretated on indicated BWP includes more than one PUSCH/PDSCH. If “the number of scheduled PUSCH/PDSCH” interpretated based on TDRA table configured on indicated BWP is larger than M, the field size for "New data indicator" field and "Redundancy version" fields are smaller than the required ones.
According to the rule defined in TS38.213 section 12 (see below excerpt), the UE will assume zeros are padded to "New data indicator" field and "Redundancy version" until the size is equal to the required field size. However, using ‘0’ for "New data indicator" field and "Redundancy version" for scheduled PUSCHs/PDSCHs may not be the gNB’s intention. For example, “New data indicator” toggling is needed to indicate initial transmission, or rv value other than ‘0’ may be needed for soft combining. If these restrictions have to be imposed on the scheduler, indicating those PUSCHs/PDSCHs in the indicated BWP may be not very useful, considering that the NDI and RV information can be informatively indicated only for the first scheduled M PUSCHs/PDSCHs. 

	TS38.213, v17.5.0, section 12
If a bandwidth part indicator field is configured in a DCI format, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in a DCI format, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the DCI format 
-	if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least significant bits of the DCI format equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format information fields, respectively
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 



Observation 1: If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, and the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP is smaller than the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the indicated BWP, NDI and RV information can be informatively indicated only for the first M scheduled PUSCHs/PDSCHs, where M is the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP.

Two options can be considered for this issue:
· Option 1: UE doesn’t expect the Time domain resource assignment field indicates an entry with the number of PUSCHs in TDRA table configured in the indicated BWP larger than the maximum number of schedulable PUSCHs/PDSCHs among all entries in the TDRA table configured in the active BWP.
· Option 2: UE ignores scheduled PUSCH(s)/PDSCH(s) other than the first M PUSCHs/PDSCHs, if the Time domain resource assignment field indicates an entry with more than M PUSCHs/PDSCHs in the TDRA table configured in the indicated BWP, where M is the maximum number of schedulable PUSCHs/PDSCHs among all entries in the TDRA table in the active BWP..

From network scheduling flexibility perspective, option 1 is a bit too restricted. Moreover, the principle of option 2 is same as the principle for the case of two-codeword PDSCH transmission and BWP switching in legacy specification in TS38.212 (see below). Therefore, option 2 is preferred.

	TS 38.212, v17.5.0
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DCI format 1_1 is used for the scheduling of one or multiple PDSCH in one cell. 
<***********************************omitted**********************************>
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI 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 if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the value of maxNrofCodeWordsScheduledByDCI for the indicated bandwidth part equals 2 and the value of maxNrofCodeWordsScheduledByDCI for the active bandwidth part equals 1, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.



Proposal 1: If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, and the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP is smaller than the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) in the indicated BWP, UE ignores scheduled PUSCH(s)/PDSCH(s) other than the first M PUSCHs/PDSCHs if the Time domain resource assignment field indicates an entry with more than M PUSCHs/PDSCHs in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) configured in the indicated BWP, where M is the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP.

Note that, irrespective of the options above, we believe at least RAN1 should discuss this issue and then conclude something in Chair note. In this case, no CR in the specification may be possible if all companies are ok with that direction. Although we believe clarifying the behavior in the specification could be a bit safer for both gNB and UE, we could also be ok with no CR in that case. In case the need of CR is identified, a draft CR proposed in R1-2311610 [1] could be considered as a starting point.

Proposal 2: RAN1 to discuss the issue in Proposal 1, and then to conclude the exact behavior to be expected, including whether any specification changes are needed or not. 
· If the need of CR is identified, consider the draft CR in R1-2311610 as a starting point.

3. Conclusion
In this contribution, we discuss clarification on BWP switching and multi-PUSCH scheduling issue. We have following observation and proposals:

Observation 1: If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, and the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP is smaller than the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the indicated BWP, NDI and RV information can be informatively indicated only for the first M scheduled PUSCHs/PDSCHs, where M is the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP.

Proposal 1: If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, and the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP is smaller than the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) in the indicated BWP, UE ignores scheduled PUSCH(s)/PDSCH(s) other than the first M PUSCHs/PDSCHs if the Time domain resource assignment field indicates an entry with more than M PUSCHs/PDSCHs in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) configured in the indicated BWP, where M is the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP.

Proposal 2: RAN1 to discuss the issue in Proposal 1, and then to conclude the exact behavior to be expected, including whether any specification changes are needed or not. 
· If the need of CR is identified, consider the draft CR in R1-2311610 as a starting point.
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