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In this contribution, we discuss a remaining issue on NR-U downlink signals and channels and provide our views on the options listed in the LS from RAN4[1].
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 or 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 1
· 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

[bookmark: _Toc11352093][bookmark: _Toc20317983][bookmark: _Toc27299881][bookmark: _Toc29673146][bookmark: _Toc29673287][bookmark: _Toc29674280]5.1.4	PDSCH resource mapping
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.



LBT failure after receiving MAC CE deactivation for SP-CSI
In LS [1], RAN4 asks RAN1 opinion on UE behavior when UE receives the MAC CE for the deactivation of SP-CSI however UE fails to transmit ACK for the MAC CE. The following options have been discussed in RAN4 #95e:
· Option 1: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Option 2: For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurements but delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restarts to transmit L1-RSRP reporting. 
· Option 3: Delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command. A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS. The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command
The above three options are differentiated by the continuing/abandon L1-RSRP measurement and continuing/delay L1-RSRP reporting. Option 1 is to continuously do L1-RSRP measurement/report until ACK is successfully transmitted. Option 2 is to continue L1-RSRP measurement but will suspend L1-RSRP report in a delay period. Option 3 seems to avoid L1-RSRP measurement/report from the reception of the MAC CE. Option 2 or 3 reduces the measurements and/or report of SP-CSI, which may have a benefit of power saving at UE. However, since gNB doesn’t get ACK for the MAC CE and cannot know if UE misses the MAC CE or not, gNB has to do blind detection on SP-CSI though UE doesn’t transmit anything. On the other hand, Option 1 can maintain the aligned behavior between gNB and UE. That is, UE keeps doing L1-RSRP measurement and reporting, and gNB does reception on the L1-RSRP report. 

Proposal 2: On RAN4 L2 [1], Option 1 is slightly preferred since it maintain the aligned behavior between gNB and UE
· Option 1: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
Conclusion
It is proposed to agree on the following proposals and the corresponding TP in section 2 and 3.
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