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Scope and workplan
Proposals from [1][13]:
· Scope:
· Spectrum:
· [Focus for the SI will be on 5GHz and 6GHz]
· For 6GHz, only overview of currently ongoing regulatory work is included
· Coexistence study:
· For 5GHz, since similar deployment is expected, there is no need to perform adjacent channel coexistence study
· Workplan:
· RAN4#89:
· Provide information about current regulatory work on 6GHz
· Provide information on possible difference between NR-U and LAA UE and BS operation in 5GHz 
· Capture the discussions and conclusions in text proposal for TR38.889
Discussion:
Charter: do we need any co-ex study for the wideband carrier?
QC: we do not think so, this is similar to NR coex to LTE in FR which was already handled
Nokia: should we be more specific on the spectrum
QC: we can be on the 5GHz, 6GHz is not clear yet.

Agreement on Scope of SI:
· Spectrum:
· Focus for the SI will be on 5GHz and 6GHz 
· For 6GHz, only overview of currently ongoing regulatory work is included
· Coexistence study:
· For 5GHz, since similar deployment is expected, there is no need to perform adjacent channel coexistence study

Agreement on Workplan:


Spectrum arrangement
Observation from [12]: Potential band plan for NR-U can be as follows:
· Refarmed band 46 can be defined in 5GHz spectrum
· Need further understanding and investigations for 6GHz spectrum
Discussion:
E///: we can have n46 with the same frequency range as Band 46. This would come in the WI. 
QC: we might consider overlap with Band 47 or not
Huawei: Band 47 is for ITS, spectrum will not be allocated for ITS and unlicensed use(WiFi/LAA, etc)
Agreement:
Target frequency bands are expected to be part of the WID. 
Spectral utilization
Proposal from [11]:
· RAN4 should consider to increase number of PRBs for different numerologies and channel bandwidths considering the spectrum mask in unlicensed band.
Discussion:
Intel: is SCS same as for NR?
QC: this is likely to be discussed for the new NR-U bands
LG: will depend on the maximum allowed CHBW. LBT is based on 20MHz , maybe we have to support 15Khz SCS
E///: RAN1 is discussing about bandwidth larger than 20MHz, this discussion could influence the SCS choice
Huawei: Our proposals is to increase the SU for a 20MHz baseline channel BW. 
Nok: there was an extensive discussion for NR, we would like to understand why the situation here is different?
Huawei: For 20Mhz, SU is lower 90% with 60kHz SCS, which is lower than LTE. WiFi has higher SU. We would like to have them on equal footing. This is REl.16 so there is room for improvement.
LG: How can we improve SU?  Simplest is to follow what we already have in NR.
Huawei: we can use same method used to improve NR SU utilization over LTE
E///: emissions are mentioned in the Huawei paper, spectral conifement needs to be re-studied. We need to see the complexity of the method before deciding.
Huawei: agree.
Agreement: 
Further investigation of feasibility is needed. 

Wide-band operation (LS reply to RAN1)
Question 1 from RAN1
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.

· Answer from Nokia [8]: 
From transmitter point of view, TX bandwidth adaptation within gNB carrier as well as UE carrier (BWP) is feasible. ACLR requirements need to be defined for n * 20 MHz channel TX bandwidth for NR-U.
From receiver point of view, Tx bandwidth adaptation within gNB carrier as well as UE carrier (BWP) is feasible, as it was in the case of intra-band CA in LAA. RAN4 is further discussing whether guard-bands between 20MHz sub-bands are necessary. Adjacent Channel Selectivity (ACS) requirements have to be specified for n * 20 MHz channel transmission BW for NR-U. RAN4 is further discussing what would be the feasible ACS values for NR-U from gNB and UE point of view.
· Answer from Huawei [9][4]: 
RAN4 doesn’t have such kind of requirements for both transmitter and receiver for both BS and UE in current specification. Before RAN4 introduce them, RAN4 need first fully understand how system performance impacted with different requirements. And then, RAN4 need fully investigate what requirement can be implemented by BS and UE considering the cost and complexity of the product. Therefore, it may need some time that RAN4 can give an answer on the requirements.
· Answer from Ericsson [10]: 
The options that are mentioned in RAN1 LS will require two kinds of requirements:
· In-gap leakage and blocking requirement: this will be required at the “gaps” where CCA fails.
· “Out-of-BWP” and in-carrier leakage requirement: This will be required at the edges of BWP within the wideband carrier bandwidth.

In general, all options will require “out-of-BWP” and in-carrier leakage requirements. However, for Options 2 and 3, such requirements will not be needed if the single BWP spans the full carrier. All options, except Option 2 and option 1b (assuming that there is only one LBT sub-band per active BWP), will also require in-gap leakage and blocking requirements.

For wideband operation, when there is LBT-failure in one or more of the LBT sub-bands within the “aggregated LBT sub-bands” within the wideband carrier resulting in non-contiguous sub-bands:
· For the UL and DL transmitters (i.e. UE and gNB transmitters, respectively),
· The spectral mask need to be satisfied in the LBT sub-band where LBT fails for UE and gNB transmitter
· New in-carrier leakage requirement (in the gap where LBT fails) need to be defined which will have leakage suppression similar to ACLR/CACLR requirement.
· For UL and DL receivers (i.e. gNB and UE receivers, respectively), 
· The UE and gNB receivers may also experience higher in-band blocking levels due to blockers in the gap where another transmitter is active in the vicinity. 
· Note that, the above comments are applicable to all options except Option 2 and option 1b, since Option 2 always consists of contiguous LBT sub-bands and it is implicitly assumed that option 1b has only one LBT sub-band per active BWP,.
Discussion:
E///: wideband CC shown in the LS with one portion of the spectrum in which LBT fails, for this the requirements could become very challenging. There are no such requirements and feasibility is not clear for defining an in-carrier requirement.
LG: we agree with E///, would we need new RF requirements or a different in-band requirement?
E///: we shouldn’t to anything too complicate or challenging to implement. The in-band is less strict than SEM or ACLR. In this case we still need to meet regulatory emissions which would be very challenging. 
Huawei: WiFi has 80Mhz CC, if LBT fails there is only a -20dBr requirement, does this meet regulatory requirements?
E///: All emissions have to satisfy the SEM. Most of WiFi designs assume contiguous usage, this is talking about non-contiguous. 
Intel: we have no requirements.
E///: the regulatory SEM for the contiguous parts have to be met separately. 
QC: that would be very difficult.
Agreement related to Question 1:
New RF requirements would be needed for such a scenario. Emission requirements in the gap in which LBT is not cleared are needed and would be challenging to meet such requirements. 
E/// will propose additional details to be included in the reply LS. 
E/// will provide a draft LS to RAN1.
Question 2 from RAN1
Question 2: Will guard bands be needed at the edges of each “LBT sub-band”?

· Answer from Nokia [8][6]: 
For contiguous TX bandwidth, guard bands between transmitted sub-bands are not necessary from transmission point of view. RAN4 is still discussing on the guard bands at the edges of transmission from transmission point of view. From reception point of view, RAN4 is still discussing.
· Answer from Huawei [9][4]: 
Guard bands should depend on the RF requirements and may not need to be specified but can be left to the implementation anyway.
· Answer from Ericsson [10]: 
Guard bands may be needed and this needs further investigations depending on filter design, ACLR/CACLR-like in-band emission requirements for UE and gNB, etc. However, it is worth mentioning here that currently defined spectral utilizations (SU) already consider certain guard bands at the carrier edges. As an example: for an 80MHz wideband carrier, the SU will be 217 PRBs. If LBT fails in any of the LBT sub-bands (e.g. the third LBT sub-band as shown in the diagram in the RAN1 LS), then the resulting spectral efficiency of the remaining LBT sub-bands of the wideband carrier will automatically be reduced: it will become 106 + 51 PRBs < ¾*217. If CCA failure happens in more than one LBT sub-band, then the resulting spectral efficiency will be reduced further. 

Discussion:
E///: guard bands will depend on the RF filter design, in-carrier emissions requirements, etc.
QC: this seems like the guarband depends on implementation?
Huawei: We already agree we will need to specify it?
QC: we think we need to do because SU needs to be known to both UE and base station.
Agreement related to Question 2:
Yes. Guard bands will depend on the RF requirements. RAN4 would need to do further analysis on how to specify them.
Question 3 from RAN1
[bookmark: _Hlk525638264]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

Discussion:
· Answer from Nokia [8][6]: 
At least for contiguous TX bandwidth, developing requirements should be the same as for LAA CA, except that requirements need to be defined also for transmissions with n * 20 MHz (2 ≤ n ≤ [4]). In case of options 1a and 1b, since active BWPs may be overlapping and have different SCSs, RAN4 would need to further discuss, because RAN4 has not considered multiple active BWPs within a serving cell in NR R15.     
· Answer from Ericsson [10]: 
· Transmission from the UE may introduce some backoff (MPR) for the options that allow non-contiguous LBT sub-bands (e.g., the diagram in RAN1 LS where CCA fails in one of the LBT sub-bands). As mentioned earlier, new in-band emission requirements need to be defined for such transmissions at gNB and UE.
· For both UE and gNB, usually the filter bandwidth is equal to total carrier bandwidth which is wideband in this case. For options that allow non-contiguous transmissions from either the gNB or UE, the filter needs to include attenuation within the filter passband at the “gaps” where CCA fails, which can be challenging for 5GHz. Feasibility studies from filter design point of view needs to be done for 5GHz if new flexibilities (e.g., adaptivity, etc.) in filter performance are required.
· The options listed in RAN1 LS include both contiguous and non-contiguous LBT sub-bands with successful CCA. RAN4 would like to stress that, non-contiguous LBT sub-bands within a wideband carrier will require extensive analysis and requirement specification work in RAN4. Thus we propose to omit non-contiguous LBT sub-band scenarios from NR-U work, since lengthy and complex specification work due to new kinds of requirements and flexibility would be needed.
· While the requirements may be similar to CA, but defined within a wideband carrier, the more important aspect to consider is the implementation complexity at the BS and UE if wideband operation on non-contiguous LBT sub-bands is supported which may be severe.
Discussion:
QC: should we reply bullet by bullet?
Nok: LS says at least Q1 and Q2 should be answered. 
Agreement1 related to Question 3:
Discussion on reply to continue further. 

Text Proposal to TR 38.889
A text proposal to TR 38.889 was presented in [2], with the following conclusions:
Based on the discussions in Section 8.4, it can be concluded that NR-U and Wi-Fi can coexist in adjacent channels. Given that, NR-U will have similar leakage and selectivity requirements as LAA, the LAA study can be used to conclude that, NR-U will cause less adjacent channel interference to a Wi-Fi system compared to another Wi-Fi system.
It is feasible for UEs and BSs to operate in the 5GHz unlicensed spectrum as NR-U systems. Suitable RF requirements should be specified taking into account issues including implementation complexity and performance.
Comments on text proposal in [2]:
Huawei: there is a mention of ACLR, does this mean we would need to meet this in the “in-carrier” emission?
E///:outside a 20Mhz , ACLR needs to be met. There could be LAA or WiFi in the adjacent channel
Huawei: maybe we should change to outside the channel BW.

Agreement:
E/// to revise to “outside channel BW”
Text proposal in [2] is recommended to be agreed. 
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