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1 Introduction
According to the following agreements, NR supports both slot based and non-slot based PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 whereas the handling of PDCCH for non-slot based transmissions is FFS.
	Agreements:
· NR supports both slot based PDCCH and PDSCH, and non-slot based PDSCH transmissions for RMSI/broadcast OSI delivery

· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the RMSI/broadcast OSI PDSCH is supported

· FFS the handling of PDCCH for non-slot based transmissions

Agreements:
· NR supports both slot and non slot based PDSCH  transmissions for Paging delivery

· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the Paging PDSCH is supported

· FFS: Support of non-slot for PDCCH for Paging delivery

Agreements:
· NR supports both slot based PDCCH, PDSCH and PUSCH, and non-slot based PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 transmission

· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol durations for the PDSCH/PUSCH is supported

· FFS the handling of PDCCH for non-slot based transmissions

· FFS Time gap during RACH procedure applied to non-slot based transmissions
· Note: Whether to support simultaneous uplink transmission of slot and non-slot based transmission from UE’s perspective will be finalized in the control channel session



In this contribution, we address the remaining details of the handling of PDCCH for non-slot based transmissions.
2 Remaining details on other system information delivery
The PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 need to address the following use cases and scenarios.
2.1 LTE-NR Coexistence

For the case of LTE-NR coexistence in normal DL subframes, it was agreed that mini-slots can be scheduled in OFDM symbols that do not carry CRS. Two alternatives exist for the PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4. The most straightforward way is to treat each mini-slot as one self-contained transmission comprising both the scheduling PDCCH as well as the scheduled PDSCH. PDCCH and PDSCH both require DMRS for demodulation and it has been agreed that PDCCH REGs are accompanied by its DMRS within the corresponding CORESET whereas for mini-slot based PDSCH transmissions the DMRS is on the first symbol of the PDSCH transmission. This is conceptually illustrated in Figure 1.  
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Figure 1: Self-scheduled mini-slots
Alternatively, mini-slots could be cross-scheduled from the beginning of the mini-slot as shown in Figure 2.
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Figure 2: Cross-scheduled mini-slots
2.2 Analog Beamforming 
A similar use case arises in mmWave spectrum where TxRPs use beam-sweeping and an RF beam spans the entire CC or even multiple CCs in case of intra-band CA where the same RF hardware is used for more than one CC. In this case, it is crucial that the network can TDM multiple beams/transmissions (since FDM is not possible due to the wideband nature of analog beams) and that it can FDM transmissions whose transmission duration aligns with that of the SS block transmissions. These use cases are depicted in Figure 3 for both self-scheduled and cross-scheduled mini-slot transmissions. 
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Figure 3: Scheduling options for RMSI/broadcast OSI
2.3 Scheduling details of other system information delivery
As is captured in the latest draft of TS 38.213, there are three key parameters that distinguish slot based and non-slot based transmissions:
1. CORESET-start-symb, i.e., whether the PDCCH scheduling the PDSCH is “at the beginning of the slot” or “in the middle of the slot”

2. Monitoring-periodicity-PDCCH-slot, i.e., whether the PDCCH monitoring periodicity is smaller than 14 OFDM symbols or not
3. PDSCH mapping type A or B, i.e., whether the DMRS position is according to DL-DMRS-typeA-pos or not
In regard to the PDCCH monitoring periodicity the following is agreed:
	Agreements
PDCCH candidates having different DCI payload sizes count as separate blind decodes

PDCCH candidates comprised by different sets of CCE(s) count as separate blind decodes.

PDCCH candidates in different CORESETs count as separate blind decodes.

PDCCH candidates having the same DCI payload size and comprised by the same set of CCE(s) in the same CORESET count as one blind decodes.

Agreements:
· For non-CA and for PDCCH monitoring periodicity of 14 or more symbols, the maximum number of PDCCH blind decodes per slot is:

· Working assumption: 44 for SCS = 15kHz.

· Working assumption: less than 44 at least for SCS = 60kHz and 120kHz.

· For the given SCS, all UEs support the maximum number of PDCCH blind decodes per slot.



Hence, if the PDCCH monitoring periodicity for PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 is 14 or more symbols, there is no additional complexity to the UE compared to slot based PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4. We thus propose: 
Proposal: 

· There is no restriction on the CORESET-start-symb for PDCCHs scheduling PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4, i.e., for a given QCL assumption the CORESET can be configured to start anywhere in a slot

· The PDCCH monitoring periodicity for PDCCHs scheduling PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 is 14 or more symbols
Note that it has already been agreed that PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 support both PDSCH mapping type A and B. 
3 Conclusion

NR already supports both slot based and non-slot based PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 whereas the handling of PDCCH for non-slot based transmissions is FFS. This contribution addresses the remaining details of the handling of PDCCH for non-slot based transmissions. The following is proposed:

Proposal: 

· There is no restriction on the CORESET-start-symb for PDCCHs scheduling PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4, i.e., for a given QCL assumption the CORESET can be configured to start anywhere in a slot

· The PDCCH monitoring periodicity for PDCCHs scheduling PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 is 14 or more symbols
Note that it has already been agreed that PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 support both PDSCH mapping type A and B. 
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