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Introduction 
In this paper, we discus one issue identified for agenda item “Scheduling and HARQ operation for NR-U”.
CS-RNTI for a DCI scheduling multiple PUSCHs
In Rel. 15, when UL DCI schedules a PUSCH, the CRC of the DCI can be scrambled with C-RNTI or CS-RNTI. In the case of CS-RNTI, there are three behaviour depending on the NDI and other fields of the DCI:
· If NDI=0, then the DCI either actives or releases a configured UL grant Type 2 subject to validation procedures in 38.213 Section 10.2.
· If NDI=1, then the DCI schedule a retransmission of an initial transmission corresponding to a configured UL grant transmission.
However, with multi-PUSCH enhancements in Rel. 16 NRU, the NDI field can consist of multiple bits. In this case, the number of bits of the NDI field is equal to the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16, where each bit corresponds to one scheduled PUSCH. There is currently no restriction with respect to CS-RNTI for multi-PUSCH DCI scheduling.
If a multi-PUSCH DCI is used for activation / release of a configured UL grant Type 2, it introduces a new type of configured UL grant as consecutive PUSCHs are transmitted within a given configured grant periodicity as shown in Figure 1.     
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Figure 1: ULCG activated by a multi-PUSCH DCI.
This type of ULCG results in different TBS’s across different ULCG occasions. Hence, it should be discussed whether it is allowed to use multi-PUSCH DCI for ULCG activation or not.  
On the other hand, multi-PUSCH DCI with CRC scrambled with CS-RNTI can be used to schedule retransmissions of multiple PUSCHs whose initial transmissions were on ULCG resources. In this case, all NDI bits should be set to 1. This case is valid and should be treated same as dynamic PUSCH scheduling with C-RNTI.
In either case, multiple bits of the NDI field cannot be set to different values, i.e., some of the bits being set to 0 (indicating activation / release) and some sets being set to 1 (indicating retransmissions). 
Proposal 1. If DCI with CRC scrambled with CS-RNTI schedules more than one PUSCH, it is not expected that the multiple bits of the NDI field are set to different values.
· It should be decided if all the bits of the NDI field being set to 0 is supported or not (corresponding to ULCG activation / release).
· It should be allowed that all the bits of the NDI field being set to 1 (corresponding to scheduling retransmissions of multiple PUSCHs whose initial transmissions were on ULCG resources).




image1.png
ULCG periodicity





