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1	Introduction
In RAN1#114bis, the NDI/RV fields in DCI corresponding to scheduled PxSCHs when BWP switching was discussed without conclusion. This issue is relevant for multi-PUSCH scheduling introduced in Rel-16 and multi-PDSCH scheduling introduced in Rel-17 for FR2_2. A summary of the discussion is contained in [1] (see Issue #2).
[bookmark: _Ref178064866]2	Discussion .
For multi-PxSCH scheduling, the size of the NDI and RV fields in DCI 0_1/1_1 depends on whether the number of scheduled PxSCH indicated by the Time domain resource assignment field is equal to 1 or larger than 1. For example, for the multi-PUSCH case, the spec text is as follows:[38.212 Section 7.3.1.1.2]
For transport block 1:
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit if the number of scheduled PUSCH 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 PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 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 PUSCH 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 PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.


As can be seen, if the number of scheduled PUSCHs indicated by the Time domain resource assignment field is larger than 1, the size of the NDI and RV fields is given by the maximum number of PUSCHs that can be scheduled for any single row of the multi-PUSCH TDRA table. For example if the maximum number of SLIVs per row considering all rows of the TDRA table is 4, then the NDI and RV fields are both 4 bits wide.
In case the DCI indicates a BWP switch, the following text from 38.213 is applicable:[38.213 Section 12]
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



This text says states that when the UE interprets the contents of the decoded DCI indicating a BWP switch, it will either pad with ‘0’s or truncate the NDI and RV fields depending on if the maximum number of schedulable PUSCHs among all entries in the TDRA table configured for the indicated (new) BWP is either greater or smaller, respectively, than in the TDRA table configured for the active (old) BWP.   
Using the example above, let the maximum number of schedulable PUSCHs among all entries of the TDRA table configured in the active (old) BWP be 4, and let a row in this table corresponding to the row index indicated in the TDRA field in the DCI contain more than 1 SLIV. In this case, the NDI and RV fields are both 4 bits wide prior to padding/truncation. Now let the maximum number of schedulable PUSCHs among all entries of the TDRA table configured in the indicated (new) BWP be 8, and let the row in this table corresponding to the row index indicated in the TDRA field in the DCI contain more than 1 SLIV. In this case, the UE will pad (prepend) zeros to the NDI and RV fields prior to interpretation.
In RAN1#114bis, it was discussed what happens if the TDRA field in DCI indicates a row from the TDRA table configured for the indicated (new) BWP that would require the UE to interpret the padding bits for PxSCH transmission/reception (see Issue #2 in [1]). In the example constructed above, this would correspond to the case that the gNB indicates a row from the TDRA table corresponding to K = 5, 6, 7, or 8 PUSCHs. In this case, K – 4  of these PUSCHs would correspond to the padding bits which may be problematic since they may not convey correct NDI/RV values.
In our view, this would be a poor gNB implementation. The gNB has complete control of BWP switching by DCI as well as what row from the TDRA table is indicated in the DCI when a switch is indicated. It also has full knowledge of the maximum number of schedulable PxSCHs in both the TDRA table for the old BWP and the new BWP. Hence it knows what padding the UE will use (if required). The obvious gNB implementation in the above example is for the gNB to avoid scheduling more than 4 PUSCHs when a BWP switch is indicated. Hence in our view, no spec change is needed to handle such a potential error case. Assuming the gNB does not force the error case, the UE reads and interprets the NDI and RV fields as in the existing spec, and it will not end up interpreting any of the padding bits.
[bookmark: _Toc149922311]If a bandwidth part indicator field is configured in a DCI format and if 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, and if the UE applies padding bits to the NDI and RV fields according to 38.213 Section 12, then proper gNB implementation ensures that the UE does not need to interpret the padding bits for transmission of the scheduled PUSCH(s) or reception of the scheduled PDSCH(s). No specification change is needed. 



Conclusions
Based on the discussion in this paper we propose the following:
Proposal 1	If a bandwidth part indicator field is configured in a DCI format and if 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, and if the UE applies padding bits to the NDI and RV fields according to 38.213 Section 12, then proper gNB implementation ensures that the UE does not need to interpret the padding bits for transmission of the scheduled PUSCH(s) or reception of the scheduled PDSCH(s). No specification change is needed.
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