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1. Introduction

In this contribution, we discuss the remaining issue on cross-carrier scheduling with different numerology for NR CA, and also provide the corresponding (text) proposal. 
2. Discussion
In case when cross-carrier scheduling is configured between the cells with different numerology (i.e., SCS), specifically for the case where the SCS of scheduled cell is larger than that of scheduling cell, transmission/reception of multiple (for example, up to 4 or 2 according to SCS combination of scheduling cell and scheduled cell based on UE feature group index 18-5) DL DCIs within a same PDCCH monitoring occasion (i.e., MO) would be allowed for scheduling of PDSCHs over multiple slots in the scheduled cell. Regarding this case, following two issues seem to need discussion and decision, related to HARQ-ACK feedback procedure.

1) Issue 1
A. Whether/how to define a DAI counting rule for the multiple DCIs within a same MO
i. Related to the ordering of HARQ-ACK bits for the composition of dynamic HARQ-ACK codebook

2) Issue 2
A. Whether/how to determine the last DCI among the multiple DCIs within a same MO

i. Related to the determination of PUCCH resource for the transmission of given HARQ-ACK codebook

Regarding the above Issue 1, the DAI counting rule (for the multiple DCIs within a same MO) needs to be defined to avoid potential misalignment on the ordering of HARQ-ACK bits in the HARQ-ACK payload between UE and gNB. For example, considering the case that gNB actually schedules total 5 DCIs where the first DCI with DAI = 1 is transmitted in MO#1 and other later 4 DCIs are transmitted in MO#2 but UE misses the first DCI, it would be ambiguous for the UE on which one between the first DCI with DAI = 1 and the last DCI with DAI = 1 is missed by the UE. Hence, in order to address this potential ambiguity, the values of the DAI need to be determined according to some factor such as, for example, CCE index used for the PDCCH resource conveying the DCI. 
Proposal: DAI counting rule needs to be defined for the multiple DCIs scheduling a same serving cell transmitted within a same MO, to avoid potential misalignment on the ordering of HARQ-ACK bits in the HARQ-ACK payload for dynamic codebook between UE and gNB.
· The (counter) DAI values need to be determined according to some factor such as CCE index used for the PDCCH resource conveying the DCI.
· The following is the TP for TS38.213 based on the CCE index.
	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel

[…]
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of CCE index for PDCCH for same {serving cell, PDCCH monitoring occasion}-pairs and second in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index [image: image1.wmf]m
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Regarding the above Issue 2, a rule to determine the last DCI (among the multiple DCIs within a same MO) doesn’t seem to be necessary in the specification since multiple DCIs within a same MO imply that the contents including PRI value in the DCIs would be decided at the same time in gNB. Given that, there would be no reason to indicate different PRI values for the multiple DCIs (scheduled/transmitted at the same time in the gNB) within a same MO.
3. Conclusion

In this contribution, the remaining issue on cross-carrier scheduling with different numerology for NR CA was discussed, and the following is proposed.
Proposal: DAI counting rule needs to be defined for the multiple DCIs scheduling a same serving cell transmitted within a same MO, to avoid potential misalignment on the ordering of HARQ-ACK bits in the HARQ-ACK payload for dynamic codebook between UE and gNB.
· The (counter) DAI values need to be determined according to some factor such as CCE index used for the PDCCH resource conveying the DCI.
· The following is the TP for TS38.213 based on the CCE index.
	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel

[…]
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of CCE index for PDCCH for same {serving cell, PDCCH monitoring occasion}-pairs and second in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index [image: image3.wmf]m
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