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[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In RAN#82, the WID[1] of NR-based Access to Unlicensed Spectrum was approved. One of the objective is to specify the wideband operation procedure in RAN1 and RAN4.  In RAN1 Ad-hoc #1901 [2], RAN1 reached agreement to support both option 2 and option 3 for PDSCH and sent an LS [3] to RAN4. After RAN1#96bis, a reply LS was received confirming the feasibility in 3 modes. In this contribution, we further clarify the understanding of these modes from RAN1 perspective.
Guard band in mode 1
In RAN1 Ad-hoc #1901, RAN1 agreed to support both option 2 and option 3 for PDSCH as following text.
· For wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz
· Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at gNB (i.e., option 2 and 3 from previous agreement)
According to RAN4 LS reply, it is not clear whether following mode corresponds to option 2 or option 3.
· It is feasible to operate single carrier wideband operation when when LBT is successful in all LBT sub-bands
· FFS whether guardbands are needed in between LBT sub-bands or not
gNB could decide whether to transmit the PDSCH when CCA is successful only parts of the single active BWP based on capability of gNB. If gNB choose to transmit only when LBT succeeds on the whole active BWP (option 2), guard band in between transmitted LBT bandwidths is not necessary because partial BWP transmission is not possible. There is no filter adjustment in both gNB and UE side. Thus, the FFS point in RAN4 reply is only applicable to the case that gNB is allowed to transmit PDSCH on parts of single active BWP where CCA is successful (option 3). At beginning of a DL COT, gNB could always prepare PDSCH assuming guard band in between LBT bandwidths. gNB will transmit the PDSCH with guard band even if CCA in all LBT bandwidths are successful because it is not able for gNB to adjust the TBS and rescheduling immediately after LBT.  UE could also assume multiple narrow-band baseband filters to receive PDSCH in single wideband BWP when COT structure information is unknown. After UE acquires gNB’s transmitted bandwidth carried in GC-PDCCH, it could adjust its baseband filter accordingly. The guard band is not necessary between adjacent transmitted LBT bandwidth afterwards.
WiFi-like requirements on in-carrier leakage
In the RAN4 reply, WiFi-like requirements for in-carrier leakage (e.g. 20dBr) is feasible for mode 2 (transmitted LBT bandwidth is contiguous and the gap is at the edge of BWP) and mode 3(transmitted LBT bandwidth is contiguous and the gap is in the middle of BWP). This requirement is given in IEEE802.11ax specification [5] for preamble puncturing mode. It is enabled in HE MU PPDU for DL OFDMA transmission in the following cases
· In 80 MHz MU PPDU, LBT fails only on the secondary 20 MHz
· In 80 MHz MU PPDU, LBT fails only on one of the two 20 MHz subchannels in secondary 40 MHz.
· In 160MHz or 80+80MHz MU PPDU,  LBT fails only on the secondary 20 MHz channel in the primary 80 MHz channel. 
· In 160MHz or 80+80MHz MU PPDU, LBT fails only on the secondary 40MHz channel of the the primary 80 MHz channel   
For preamble puncturing mode, the inband signal leakage from the occupied subchannels to the preamble punctured subchannel shall be less than or equal to -20 dBr (dB relative to the maximum spectral density of the signal) starting 0.5 MHz from the boundary of the preamble punctured channel. N is the number of 20 MHz punctured channels, as plotted in Figure 1. The whole PPDU should still fullfil the out of band emission defined for 80MHz, 160MHz, or 80+80MHz channel. It should be noted that the in-carrier leakage defined in 11ax is only applied to the gap of 20MHz and 40MHz. The mitigation level is obtained simply assuming the subcarriers on preamble punctured channels are not transmitted without any baseband filtering on the gap.  There is no need to adapt baseband filter in mode 2 and 3 if WiFi-like requirements on in-carrier leakage is adopted. 
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(a) Example transmit spectral mask for the N×20 MHz preamble punctured channel with transmissions on both upper and lower sub-channels
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(b) Example transmit spectral mask for the N×20 MHz preamble punctured channel with transmissions on the lower sub-channel
[bookmark: _Ref528316483]Figure 1 Inband leakage in preamble puncturing mode in 802.11ax
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