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In RAN1#114bis, RAN1 continued the discussion on the interpretation of the TDRA field in a DCI that can schedule multiple PxSCHs while indicating a BWP switch, i.e., whether the number of PxSCHs indicated by the TDRA field is determined based on the active BWP (Interpretation 1) or based on the indicated BWP (Interpretation 2) [1]. 
After thorough analysis and discussions, RAN1 concluded that in such a case, gNB should ensure that the number of PxSCH determined by the indicated TDRA entry is either a single PxSCH or multiple PxSCHs in both the active BWP and the indicated BWP [2]. 
However, when the number of PxSCHs indicated by the TDRA entry in the indicated BWP is larger than that in the active BWP, zero padding is performed on the NDI and RV fields, whereas the UE behavior regarding the TB(s) corresponding to the padded bits remains unclear. Therefore, in this contribution, we propose to define the UE behavior in such a case with minimal specification impact.

Discussion
In the previous meeting RAN1#114bis, the issue of determining the DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH for PUSCH, when BWP switching is indicated and at least one of the active BWP and the indicated BWP is configured with multi-PDSCH (or multi-PUSCH) scheduling, has been finally resolved with the conclusion below without specification impact [2]. 

	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.



In summary, the purpose of the conclusion is two-fold:
1. Confirming the understanding that the maximum DCI field sizes of NDI/RV for PDSCH/PUSCH are determined based on the maximum number of schedulable PDSCH/PUSCH among all entries of the TDRA table configured for the active BWP. And, if the UE is configured with multi-PDSCH (or multi-PUSCH) scheduling in either or both the active BWP and the indicated BWP, the related DCI field sizes prior to padding/truncation depend on whether the number of scheduled PUSCH indicated by TDRA is determined to be 1 or larger than 1; 
1. gNB ensures by implementation that such determination based on the TDRA table configured for the active BWP is the same as that based on the TDRA table configured for the indicated BWP.

However, when the number of PxSCHs indicated by the TDRA entry in the indicated BWP is larger than that in the active BWP, zero padding is performed on the NDI and RV fields, whereas the UE behavior regarding the TB(s) corresponding to the padded bits remains unclear. Due to the dependency of this issue on the outcome of the first issue and lack of time, it was decided that such remaining issue could be further discussed in next meetings [2]. 
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Figure 1 depicts an example of such a case in which the gNB may indicate Row 1, but not Row 0, in a mutli-PUSCH scheduling DCI indicating BWP switching as per the conclusion from RAN1#114bis. It can be seen that the number of scheduled PUSCHs determined based on the configured TDRA table for the active BWP is 2 whereas the number of scheduled PUSCHs determined based on the configured TDRA table for the indicated BWP is 4. According to the current specifications in 38.212, the NDI field and the RV field are padded by 2 additional zero bits and 4 additional zero bits, respectively. The same example is applicable to multi-PDSCH scheduling as well. 
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Figure 1. gNB may indicate Row 1 in the multi-PUSCH scheduling DCI indicating BWP switching as concluded in RAN1#114bis; UE behaviour would follow Opt-1 or Opt-2 

Since those zero-padding bits are supposed to correspond to 2 scheduled TBs, the UE is left with a couple of options to act upon receiving those additional zero-padding bits as follows [1]:
Opt-1: UE ignores PxSCHs corresponding to the zero-padding bits, i.e. UE does not transmit PUSCH or receive PDSCH corresponding to NDI value ‘0’ by zero-padding

Opt-2: UE assumes a new TB transmission for a PUSCH/PDSCH corresponding to NDI value ‘0’ by zero-padding.

It is understood however that either Opt-1 or Opt-2 entail specification impact, especially Opt-2. This leads us to the approach in following Opt-3
 
Opt-3: UE assumes that gNB scheduler would avoid zero-padding of NDI and RV fields in such a case by implementation (UE behaviour is same as legacy; no spec change is needed)
From our perspective, Opt-3 has no specification impact and thus should be adopted at this stage of the maintenance phase. This can be simply achieved for example by imposing a scheduling restriction on the indicated TDRA row such that the number of scheduled PxSCHs determined in the active BWP is not greater than the number of scheduled PxSCHs determined in the indicated BWP.  In the example of Figure 1, the gNB would indicate either Row 2 or Row 3 to schedule 2 PUSCHs in the indicated BWP by the DCI indicating BWP switching. 

Therefore, we propose that RAN1 agrees to the following conclusion based on Opt-3
	Proposed Conclusion
For a DCI scheduling multiple PxSCHs and the BWP switching field indicates a BWP other than the active BWP, regarding the number of NDI/RV bits after possible zero-padding as determined from the indicated TDRA row in the indicated BWP;
· the UE expects that gNB avoids by implementation the zero-padding of NDI and RV fields in such a case, e.g., by imposing a scheduling restriction on the indicated TDRA row such that the number of scheduled PxSCHs determined in the active BWP is not greater than the number of scheduled PxSCHs determined in the indicated BWP 
· UE behaviour is same as legacy; no specification change is needed



We think that if our proposed conclusion is agreed, the remaining issue would be resolved without specification impact similar to the approach taken by the conclusion reached earlier in RAN112bis-e on CBGTI filed size determination during BWP switching [3].

Proposal 2: Agree to the following proposed conclusion:
For a DCI scheduling multiple PxSCHs and the BWP switching field indicates a BWP other than the active BWP, regarding the number of NDI/RV bits after possible zero-padding as determined from the indicated TDRA row in the indicated BWP;
· the UE expects that gNB avoids by implementation the zero-padding of NDI and RV fields in such a case, e.g., by imposing a scheduling restriction on the indicated TDRA row such that the number of scheduled PxSCHs determined in the active BWP is not greater than the number of scheduled PxSCHs determined in the indicated BWP 
· UE behaviour is same as legacy; no specification change is needed

Conclusions
According to the above discussion, we have the following proposals:
Proposal 1: RAN1 to discuss the issue of unclear UE behavior when the NDI/RV fields are zero-padded in the multi-PxSCH scheduling DCI indicating BWP switching.
Proposal 2: Agree to the following proposed conclusion:
For a DCI scheduling multiple PxSCHs and the BWP switching field indicates a BWP other than the active BWP, regarding the number of NDI/RV bits after possible zero-padding as determined from the indicated TDRA row in the indicated BWP;
· the UE expects that gNB avoids by implementation the zero-padding of NDI and RV fields in such a case, e.g., by imposing a scheduling restriction on the indicated TDRA row such that the number of scheduled PxSCHs determined in the active BWP is not greater than the number of scheduled PxSCHs determined in the indicated BWP 
· UE behaviour is same as legacy; no specification change is needed
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