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1. Introduction
In this contribution, we discuss some remaining issues on scheduling and HARQ as follows,
· Extra buffer size issue for cross-carrier scheduling
· Resource block bundle for RMSI
2. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Extra buffer size issue for cross-carrier scheduling
The scheduling timing for cross-carrier scheduling has been discussed in the previous meeting, and the following agreements have been achieved [1]:
	Agreements:
· Cross-carrier scheduling should at least satisfy the causality constraints between scheduling PDCCH and PDSCH as for self-scheduling, also taking into carrier timing difference
· Note: in the case of mixed numerology, limitations on the number of symbols to buffer need to be taken into account

Agreements:
· When HARQ-ACK for the PDSCH with larger SCS is transmitted on a carrier with smaller SCS
· K1=0 corresponds to the slot for the smaller SCS which overlaps with the PDSCH 
· When HARQ-ACK for the PDSCH with smaller SCS is transmitted on a carrier with larger SCS
· K1=0 corresponds to the slot for the larger SCS with end boundary aligned to the slot for the corresponding PDSCH
Conclusion:
· Note that below are already in specification
· When larger SCS schedules smaller SCS, overlapping slot is considered as K0=0 or K2=0
· When smaller SCS schedules larger SCS, K0=0 or K2=0 is defined for slot with boundary aligned with that of slot containing the corresponding PDCCH
· Slot timing is defined by the start of the slot

Agreements:
· For cross-carrier scheduling across different numerology
· FFS: how to specify additional constraints related to K0 to address the number of symbols which may need to be buffered 


One remaining issue is how to address the number of symbols that may need to be buffered in cross-carrier scheduling case. The issue is illustrated in Figure 1, where the SCS of the scheduling cell is assumed to be 15 kHz, while the SCS of the scheduled cell is assumed to be 60 kHz. Compared with the self-scheduling case, more symbols are needed for the PDSCH buffer of the scheduled cell. 
[image: ]
[bookmark: _Ref521246269]Figure 1 Extra buffer size in the case of cross-carrier scheduling with mix SCS
This extra buffer size is due to longer receiving time of PDCCH in the cross-carrier scheduling case. Then a simple solution is to specify an additional restriction on the earliest staring symbol of the scheduled PDSCH. Assuming that the number of PDCCH symbol is D, the extra buffering time is given by 

Then, in order to reuse a same buffering size for both cross-carrier scheduling and self-scheduling cases, the delta between the starting symbols of PDSCH and PDCCH should not be less than .
[bookmark: _Ref521146463]Proposal 1: A UE is not expected to receive a PDSCH, if the first symbol of the PDSCH is earlier than the first symbol receiving the PDCCH scheduling the PDSCH plus . 
3. Resource block bundle for RMSI
RMSI and other broadcast information are typically scheduled with fallback DCI with type 1 resource allocation. DVRB is necessary for such allocation to achieve diversity gains [2]. 
Currently, the resource block bundles for VRB and PRB are aligned to reference point A. However, for RMSI, UE does not know the reference point A before decoding RMSI. The resource block bundle grid should be defined as the similar way as PRG grid.
[bookmark: PP2]Proposal 2: When a valid DCI with SI-RNTI is detected in either CSS type 0 or CSS type 0a, the 1 bit VRB-to-PRB mapping apply.
[bookmark: PP3]Proposal 3: Resource block bundle for VRB to PRB mapping for PDSCH carrying RMSI is defined in the PRB grid of initial BWP, i.e., resource block bundles are partitioned from the lowest-numbered common resource block in the CORESET configured by the PBCH.
4. Conclusion
In the contribution, we discussed the remaining issues on scheduling and HARQ. Based on these discussions, we propose that,
Proposal 1: A UE is not expected to receive a PDSCH, if the first symbol of the PDSCH is earlier than the first symbol receiving the PDCCH scheduling the PDSCH plus .
Proposal 2: When a valid DCI with SI-RNTI is detected in either CSS type 0 or CSS type 0a, the 1 bit VRB-to-PRB mapping apply.
Proposal 3: Resource block bundle for VRB to PRB mapping for PDSCH carrying RMSI is defined in the PRB grid of initial BWP, i.e., resource block bundles are partitioned from the lowest-numbered common resource block in the CORESET configured by the PBCH.
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