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1. Introduction
In last RAN1 Adhoc meeting, an LS was sent to RAN4 to inform RAN1’s agreement that RAN1 requires RAN4’s feedback on the first three FFS parts below.
Agreement in RAN1 Adhoc-1901 meeting:
· 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)

· FFS: Restrictions on supportable gaps and combinations of gaps between discontiguous blocks where 

· each block spans contiguous (one or) multiple successful LBT sub-bands

· each gap spans one or multiple contiguous unsuccessful LBT sub-bands

· FFS: Transmission bandwidth adaptation delay, potentially different delay for e.g., different number of supported gaps, different transmission bandwidths and different positions of the LBT sub-bands where transmissions occur

· FFS: Limit on the occupied LBT sub-bands due to regulation and coexistence considerations (not intended to imply that regulation and coexistence considerations will not be addressed)

· FFS: Whether/how to indicate gNB’s transmitted LBT sub-bands

· FFS: Enhancements to PDCCH/PDSCH configuration/transmission for the parts of BWP where gNB does not transmit due to CCA failure

· Send LS to RAN4 to inform above decision with the description that RAN1 requires RAN4’s feedback on the first three FFS parts in addition to what was requested in earlier LSs.
In this document, we discuss the remaining issues of RAN1’s LSs on wide-band operation for NR-U. 
2. Discussion
Regarding earlier LSs R4-1814404/ R1-1812026 in previous meetings, RAN4 has concluded the following:

· Question 1: Will there be a need for RF requirements within a wideband carrier (> 20 MHz) that spans multiple “LBT sub-bands?” Please consider transmit/receive requirements at both gNB and UE.

New RF requirements would be needed for transmission options as described in RAN1 LS, such as: 

· In-carrier leakage and blocking requirement: this will be required at the “gap(s)” where CCA fails.

· “Out-of-BWP” (however within the wideband carrier) leakage requirement: this may be required at the edges of BWP within the wideband carrier bandwidth.

RAN4 understands that there are potential challenges to define such requirements for some of the transmission options as shown in the LS (more than 20MHz transmission bandwidth when LBT fails in any “internal” LBT sub-band in the transmission bandwidth). However, for transmissions spanning multiple contiguous LBT sub-bands, requirements can be specified. RAN4 will study all these further in future meetings. 

· Question 2: Will guard bands be needed at the edges of each “LBT sub-band”?

Guard bands may or may not be needed and this needs further investigations depending on RF requirements for UE and gNB, etc. RAN4 would need to do further analysis on how to specify them. 
· Question 3: If yes to either of the above questions, could RAN4 provide a feasibility assessment on the development of such RF requirements? Please consider at least the following aspects:

· Transmission to/from one UE on either contiguous or non-contiguous “LBT sub-bands” within a carrier and combinations thereof

· RF filtering aspects at both the base station (BS) and UE including time required to adapt filtering to meet new RF requirements, and whether RF filtering would be adaptive or not

· Whether or not the requirements are different for the options listed in the above RAN1 agreement

· Whether or not the requirements can be the same as for CA but defined to apply within a wideband carrier

For wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz,
in order to function and comply with unlicensed band regulations, RAN4 would need to consider requirements for in-channel leakage for all combinations of intra-BWP gaps.  
Due to RF filtering considerations, it is expected that RAN4 would then need to define guard bands on either side of the 
LBT bandwidth piece(s) for which LBT passes in to control leakage into the LBT bandwidth pieces for which LBT fails. 
Figure 1 shows an exemplary transmission with guard bands for the case when LBT fails in one of the LBT bandwidth pieces.
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Figure 1: Exemplary transmission with guardbands for the case of LBT failure in one of the LBT bandwidth pieces.

According to RAN4’s comment understanding, it is clear that such observations and proposals can be accessible, and kind of explicably for the questions in LS.
· Question 1: FFS: Restrictions on supportable gaps and combinations of gaps between discontiguous blocks where 

· each block spans contiguous (one or) multiple successful LBT sub-bands

· each gap spans one or multiple contiguous unsuccessful LBT sub-bands

RAN4 understand the different cases for restrictions on supportable gaps and combinations of gaps between dis-contiguous blocks. Generally, RAN4 should define guard bands as constant values on either side of an LBT sub-band whether LBT is successful or not. And for each different contiguous sub-bands, the bandwidth of its guard band may be different if the sub-bands support different SCS, Channel Raster, etc. If that is the case, the combinations of gaps between dis-contiguous blocks can follow the manner of NR intra-band CA. 

For the case each block spans contiguous (one or) multiple successful LBT sub-bands, the combined gap can the difference between the two bandwidths of guard bands of each sub-band. Especially the gap can be zero between the intra-block contiguous sub-bands with the same bandwidth.

For the case each gap spans one or multiple contiguous unsuccessful LBT sub-bands, the definition above can be reused, while the intra-gap contiguous sub-bands can be optimized as the minimum guard band.

Otherwise, the guard band would be independent for the case each gap or block spans one or multiple non-contiguous LBT sub-bands.

Proposal-1: RAN4 should define guard bands as constant values on either side of an LBT sub-band whether LBT is successful or not.
Observation-1: For each different contiguous sub-bands, the bandwidth of its guard band may be corresponding different.
· Question 2: FFS: Transmission bandwidth adaptation delay, potentially different delay for e.g., different number of supported gaps, different transmission bandwidths and different positions of the LBT sub-bands where transmissions occur.
RAN4 can decide to further discuss the transmission bandwidth adaptation delay and potentially different delay for different scenarios, and NR-U may have similar requirement with NR. According to current discussion for NR, BWP switching delay for 4 scenarios and 2 types of UE capability have been defined in section 8 of TS 38.133, considering changing RF/Baseband parameters including bandwidth, center frequency, SCS, etc. Base on this, RAN4 can further discuss the requirements of switching delay for NR-U.
Proposal-2: RAN4 can further discuss the requirements of switching delay for NR-U, based on NR BWP switching delay.
· Question 3:FFS: Limit on the occupied LBT sub-bands due to regulation and coexistence considerations (not intended to imply that regulation and coexistence considerations will not be addressed)

Regarding TR 38.899 for NR-U SI, the adjacent channel coexistence simulation results will not be very different in NR-U compared to what we have seen in LAA studies. As the deployment scenario in NR-U is not very different compared to LAA deployment scenario, thus no new additional adjacent channel coexistence evaluations, e.g., unwanted emission requirements for NR-U would be required. The requirement of regulation and coexistence could be reused as LAA. If that is the case, the occupied LBT sub-bands may have no additional limitation.
Observation-3: Occupied LBT sub-bands may have no additional limitation.
3. Conclusion
We propose RAN4 can take the considerations above into account when coming up with LS out to RAN1.
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