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There are some remaining issues on NR-U downlink signals and channels to be clarified in the specs based on the previous agreements.
Discussions
Clarification on DCI format 2_0
We have the following agreement with respect to the indication of DCI format 2_0. As highlighted below, there was discussions that one special state of the available RB sets bit-field may indicate that RB availability information is not prepared yet because gNB does not have enough time to prepare the information at the beginning of DL transmission burst. 

	Agreement:
The UE can be configured with a set of up to [64] values for the COT duration. The COT duration bit field in DCI format 2_0 indicates the COT duration as an index to this set of values.
· The granularity of the duration is in units of OFDM symbols where the symbol duration is according to a configured reference sub-carrier spacing.

Agreement:
When the COT duration field is not configured to the UE in DCI format 2_0, the UE may assume that the duration of the COT is the same as the duration for which SFI is provided in DCI format 2_0.

Agreement:
When GC-PDCCH is configured, explicit indication via GC-PDCCH is supported as a mechanism to inform the UE that one or more carriers and/or LBT bandwidths are not available or available for DL reception, at least for slot(s) that are not at the beginning of DL transmission burst.
· FFS: Signalling details of the indication, including e.g., the time domain validity of the indication
· FFS: Whether and how to support the mechanism at the beginning of DL transmission burst
· FFS: Whether and how to handle the case when GC-PDCCH is not configured or not received by the UE




As shown in the highlighted part of the above agreement, it was discussed what to indicate in the RB set indicator field if the gNB could not prepare the correct RB set indicator field for DCI 2_0 due to insufficient time between LBT operation and the actual transmission of DCI 2_0, e.g., at the beginning of DL transmission burst. One possible way is to reserve all-zero bitmap for this indication since DCI 2_0 cannot be transmitted if none of RB-sets are available. However, it is applicable only for self-carrier indication and all-zero bitmap needs to be transmitted for cross-carrier indication when none of RB-sets are available due to LBT failure when carrier aggregation is configured. 
Therefore, we can differentiate the indication method between self-carrier indication and cross-carrier indication scenarios. For self-carrier indication, we can reserve all-zero bitmap as the indication that RB set indicator field is not available and it can be updated in the following DCI 2_0 if available inside the acquired COT. On the other hand, for cross-carrier indication, we can utilize all-one bitmap as the indication that RB set indicator field is not available and it can be updated in the following DCI 2_0 if available. 
If this behaviour if formulated from a UE perspective, 
· If RB set indicator field is all-zero, 
· if the indication is for the same carrier, then the UE assumes all RB sets in BWP are available for reception, but it can be updated in next DCI format 2_0 if available inside the same COT
· if the indication is for the different carrier, then the UE assumes none of RB sets in BWP not available for reception for the duration indicated by DCI 2_0
· If RB set indicator field is all-one, 
· if the indication is for the same carrier, then the UE assumes all RB sets in BWP are available for reception for the duration indicated by DCI 2_0
· if the indication is for the different carrier, then the UE assumes all RB sets in BWP are available for reception, but it can be updated in next DCI format 2_0 if available inside the same COT
Proposal 1:
· If RB set indicator field is all-zero, 
· if the indication is for the same carrier, then the UE assumes all RB sets in BWP are available for reception, but it can be updated in next DCI format 2_0 if available inside the same COT
· if the indication is for the different carrier, then the UE assumes none of RB sets in BWP not available for reception for the duration indicated by DCI 2_0
· If RB set indicator field is all-one, 
· if the indication is for the same carrier, then the UE assumes all RB sets in BWP are available for reception for the duration indicated by DCI 2_0
· if the indication is for the different carrier, then the UE assumes all RB sets in BWP are available for reception, but it can be updated in next DCI format 2_0 if available inside the same COT

Intra-cell guard bands for downlink channels
It is allowed for gNB to transmit PDSCH on parts of single active BWP where CCA is successful at gNB. For the case that gNB transmits PDSCH on whole BWP only when CCA is successful for whole LBT BWs inside the BWP, same argument with the UL wideband operation can be also used so it is assumed that PRBs in intra-cell guard bands are always used if overlapped with the resource allocation. 
However, for the case that gNB transmits PDSCH on parts of single active BWP where CCA is successful at gNB, additional consideration has to be taken into account for the intra-cell guard bands. If CCA is not successful for some of the LBT BW, the guard band between successful LBT BW and unsuccessful LBT BW should not be used for PDSCH transmission since the unsuccessful LBT BW will make non-negligible interference to the guard band. Since the LBT outcome is not predictable to either gNB and UE beforehand, it is desirable that UE assumes nothing is transmitted on the intra-cell guard bands. 
For supporting the above two different alternative DL wideband operations, we need to have a mechanism to protect the intra-cell guard bands at least for the 2nd case. The simplest mechanism to protect the guard bands is to reuse the RateMatchPattern by using DCI format 1-1. This scheme was originally designed for avoiding the transmission of PDSCH inside the resource reserved for other purposes. Therefore, gNB can utilize this function to avoid the transmission of PDSCH by enabling rate matching around the resources reserved for intra-cell guard bands, which does not have any additional spec impacts. However, RateMatchPattern is not defined for DCI format 1-0. For the fall-back operation, we have to define a way to protect the guard bands by avoiding the mapping of PDSCH into the PRBs inside the intra-cell guard bands.

Proposal 2
· For DCI 1-1, use RateMatchPattern to avoid the PDSCH mapping to PRBs in intra-cell guard bands
· For DCI 1-0, enhance the spec 38.214 to void the PDSCH mapping to PRBs in intra-cell guard bands as given in the text proposal for 38.214

	Text proposal for 38.214
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When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MsgB-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.
A UE shall assume that the PRBs inside the intra-cell guard bands defined in Clause 7, if configured, are not available for PDSCH scheduled by PDCCH with DCI format 1_0.



Conclusion
It is proposed to agree on following two proposals and the corresponding TP in section 2.

Proposal 1:
· If RB set indicator field is all-zero, 
· if the indication is for the same carrier, then the UE assumes all RB sets in BWP are available for reception, but it can be updated in next DCI format 2_0 if available inside the same COT
· if the indication is for the different carrier, then the UE assumes none of RB sets in BWP not available for reception for the duration indicated by DCI 2_0
· If RB set indicator field is all-one, 
· if the indication is for the same carrier, then the UE assumes all RB sets in BWP are available for reception for the duration indicated by DCI 2_0
· if the indication is for the different carrier, then the UE assumes all RB sets in BWP are available for reception, but it can be updated in next DCI format 2_0 if available inside the same COT
Proposal 2
· For DCI 1-1, use RateMatchPattern to avoid the PDSCH mapping to PRBs in intra-cell guard bands
· For DCI 1-0, enhance the spec 38.214 to void the PDSCH mapping to PRBs in intra-cell guard bands as given in the text proposal for 38.214
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