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Introduction
These meeting minutes document ad-hoc meetings held to discuss NR-U topics on November 19th from 14:40 – 17:00 and November 21st from 14:00 – 16:00 during RAN4 #93.  
Agenda
· Basestation receiver requirements
· Single carrier out-of-band emission mask
· In-channel emission mask (wideband puncture mask)
· Intra-band guardbands
· Channel raster
· Sync raster
· Number of carriers
· Power class
· Work plan
Discussion Topics
Basestation receiver requirements
	R4-1914232
	simulation results for NR-U BS RX FRC
	ZTE Corporation



Nokia:  Need more time to check the details.  For eLAA, we had scaling.  Agree with Proposal 1 on PRB indexes.
Ericsson:  Premature to agree CR’s.  We need a WF to agree simulation parameters.
Huawei:  We would like to present simulation results next meeting.

Proposals 1 and 2 and 3 agreeable
Proposal 1: PRB index configuration for 40MHz, SCS 15KHz as N,N+10,N+20,...N+190 where N={0,1,2,3,4,...,25}
Proposal 2: PRB index configuration for 80MHz, SCS 30KHz as 
N,N+10,N+20,...N+190 where N={0,1,2,3,4,...,26}
Proposal 3: additional PRB index configuration for 60MHz, SCS 60KHz is {0,8,16,24,32,39,48,56,64,72} added for PRB 39 testing.

ZTE will lead a WF on simulation parameters.

	R4-1914233
	NR-U BS REFSENS and dynamic range requirement
	ZTE Corporation

	R4-1914234
	NR-U BS ICS requirement
	ZTE Corporation


Noted


	R4-1914284
	Draft CR to TS 38.104: Introduction of NR-U in core specification – General part
	Nokia, Nokia Shanghai Bell

	R4-1914285
	Draft CR to TS 38.104: Introduction of NR-U in core specification – Tx part
	Nokia, Nokia Shanghai Bell

	R4-1914286
	Draft CR to TS 38.104: Introduction of NR-U in core specification – Rx part
	Nokia, Nokia Shanghai Bell

	R4-1914289
	Draft CR to 38.104: NR-U Fixed Reference Channels
	Nokia, Nokia Shanghai Bell



Noted

Nokia:  How should we refer to NR-U in the specifications?  Is it NR-U or some other acronym, or do we reference by band number?  Specifications are more complicated for NR-U than we saw for eLAA.
Chair:  Was the 6 GHz band included?  We agreed to define two bands.
Nokia:  It was added as a single row.
Skyworks:  How is NR V2X specified and distinguished from NR-U?
Single carrier out-of-band emission mask
Draft WF on NR-U spectrum emission mask on reflector
Chair:  What about MBW in the first MHz?
Nokia:  Ok with 100 kHz MBW as baseline assumption
Skyworks:  dBr is relative to inband peak in 1 MHz bandwidth.  As a measurement, it could complicate.
Ericsson:  Agree with Skyworks.  In principle could use smaller MBW and integrate, but seems to be an unnecessary hassle.
Chair:  What is the justification or need for 100 kHz MBW?
Huawei:  The slope is very steep in this 1 MHz.  A large channel bandwidth may not be accurate.  If we adopt 1 MHz, how do we verify the -20 dBr point?  Where should the 1 MHz filter be centered?
Qualcomm:  Agree with Huawei
LGE:  Agree with Huawei and Qualcomm
Skyworks:  in NR-U, we have lower SU than 11ax and we are using 100% channel bandwidth, so this shouldn’t be a problem.
Chair:  Is the procedure to take the MBW and slide it continuously or stepped in 1 MHz?
Unclear; companies to investigate.
Broadcom:  If you use stepping, then the MBW needs to be much smaller than the transition
WF on single carrier as general NR-U SEM is acceptable.  MBW to be 100 kHz as baseline assumption.

Second round ad-hoc discussion (November 21, 14:00 – 16:00)
Chair:  is there any progress on how to measure the mask, continuous or stepped?  Are we still investigating?
Still investigating.  
Chair:  How do we resolve this?  
Qualcomm:  We used a sliding 1 MHz window and therefore we integrated passband power when evaluating the transition mask.  But we’re not sure this is the right way to do it.
Skyworks:  11ax doesn’t integrate any of the in-band power when evaluating transition mask.  NR-U should not either.

In-channel emission mask
Draft WF on NR-U spectrum emission mask on reflector (second part of the document)
Interior single puncture
Skyworks:  Is there an exception for image?
Nokia:  If the mask is no lower than -25 and anyways the image exception would have been -25 or -28, then there’s no need.
Nokia proposal The slope is -20 to -25 over 19 Mhz of bandwidth, irrespective of the transmission bandwidth
Cablelabs proposal:  The bottom point is -23 dBr, so that changes the slope
Intel:  Can agree to either -22.4 or -23.
Charter:  Agree with -23
Agreement:  Single puncture low point at -23 dBr.

Interior multiple puncture
Chair:  Why is the slope steeper for multi-puncture?
Ericsson:  We want the -25 dBr line
CableLabs:  The Nokia proposal doesn’t provide sufficient protection to legacy 11ac.  Any of the other proposals is ok.
Skyworks:  11ax has higher emission, so is it also unfair to 11ac?
Broadcom:  11ax does not allow for multi-puncture within 80 MHz bandwidth
Charter:  Same as Cablelabs.
Chair:  Is Nokia ok with the other proposals?
Nokia:  Depends on the discussion on the edge puncture.  We might have 3 punctures there and different masks for 1, 2, and 3 punctures which we would rather not see.
Intel:  Agree with Charter and Cablelabs.
Agreement:  Red dashed line at -25 dBr is agreeable.

Edge puncture
Nokia proposal:  Slope is constant irrespective of number of passed LBT sub-bands
Ericsson proposal:  Slope scales with number passed LBT sub-bands, same scaling as out-of-band, -20 to -28 over N MHz, floored at -25
CableLabs:  Our compromise proposal is floor at -31 dBr, 1 MHz to -20 dBr, and then 19 MHz drops another 11 dB to -31 floor
Skyworks:  Can accept red if it scales.  But why should NR-U have a steeper requirement than 11ac and 11ax when transmitting in 40 MHz
Broadcom:  11ac and 11ax don’t have edge puncturing, but rather it is bandwidth adjustment.  Why can’t we do the same here?
Ericsson:  Another proposal to step the mask at each channel, from -25 to -28
Chair:  No agreement on edge puncture

Second round ad-hoc discussion (November 21, 14:00 – 16:00)
Draft WF presented by Nokia
Chair:  Are 10 MHz sub-bands accounted for?
Nokia:  The assumption is that puncturing is not applicable for 10 MHz sub-bands.
Skyworks:  WiFi measurements also have carrier suppression.  Carrier leakage for NR-U can only fall between sub-bands or in the middle of a sub-band.  We are willing to downselect between option 1 and option2, so long as carrier leakage is also properly addressed.
Broadcom:  Option 2, where is the image exception located?  And how does this exception get folded in with the emission mask associated with the transmitted waveform?
Skyworks:  Mask can go down and then up again
Broadcom:  It is awkward that closer sub-band is protected more than a further one
CableLabs:  Option 2 provides better coex since only one channel impacted, 2c is our preference
Chair:  How wide is this carrier exception?
Nokia:  For a single MHz within the channel, an carrier exception is allowed
Skyworks:  dBc to total power is the right way.  LO leakage is smaller than 1 MHz, but since the mask is defined with 1 MHz MBW, then 1 MHz is impacted.
Qualcomm:  If RBW of 1 MHz is used, the Gaussian measurement filter will spread beyond 1 MHz.  Propose that one exception over 2 MHz is allowed.
CableLabs:  Understand the rationale, but 2 MHz is quite wide.  Could we get a clarification on which scenarios are impacted since for some patterns, the MBW is 100 kHz when at the 1 MHz transition.
Nokia:  Propose to capture 2 MHz in brackets in this WF.
Agreement:  LO exception is dBc relative to total transmitted power.  A single exception with width [2] MHz is allowed for LO assuming MBW is 1 MHz.  Value of exception is [28] dBc.
Chair:  What about the point that CableLabs made about the 100 kHz MBW in the transition? 
Skyworks:  Since we aren’t clear about MBW measurement method yet, we may have the opportunity to reduce the 2 MHz spread when we figure this out.
Charter:  How does -28 dBc compare to dBr?  The mask is dBr, but the exception is dBc?
Skyworks:  yes
Chair:  How about option 1 vs. option 2?
Skyworks:  Option 2 with level of -27 dBr
Broadcom:  Where is this exception located relative to edge of transmission?
Qualcomm:  Image is reflected across the LO. The LO is assumed to be located in the center of the wideband channel.
Nokia:  For simplification, can we accept Option 1 @ -27 dBr?  If not, then we can accept Option 2 @ -27 dBr.
Chair:  How about option 1 @ -28 dBr vs. option 2 @ -27 dBr?
Charter:  Prefer option 1 @ -28 dBr.  Can accept option 2 @ -27 dBr but want to be able to revisit after further study.
LGE:  Prefer option 1 @ -27 dBr.
Ericsson:  Even if we define a simpler mask (straight line or staircase), the actual emissions aren’t going to differ in practice depending how we define the mask.  We need to be cognizant of how regulators will define it.
CableLabs:  SINR degradation for legacy devices is 10 dB for -28 dBr.  Option 2 b or c is preferred since there is more protection for one of the channels.  Can also agree option 2 @ -27 (this is option 2b).
Huawei:  Both options allow image exception.  We should discuss the shape of the mask separately from the values.  Prefer option 1 as the shape since it is much simpler.
Qualcomm:  We also prefer the simplicity of option 1.
LGE:  Can accept option 1 @ -28 dBr as a compromise.
Nokia:  Can also accept option1 @ -28 dBr as a compromise.
Ericsson:  Can also accept option1 @ -28 dBr as a compromise.
Skyworks:  Can also accept option1 @ -28 dBr as a compromise.
CableLabs:  Option 2 follows NR-U mask.  Still thinking about it.
Broadcom:  Ok with either, we recognize option 2 is better for coex but also recognize implementation impacts
CableLabs:  If option 1 is agreed, will the same proposal be made in ETSI BRAN?
Nokia:  Submission deadline for ETSI was yesterday, but we would like to see alignment between 3GPP and ETSI
CableLabs:  Ok with option1 @ -28 dBr.
Agreement:  Option 1 @ -28 dBr.
Intra-band guard bands
Draft WF presented
Ericsson:  For 20 MHz carrier, is SU 50 or 51 RB?
Nokia:  Only 50 MHz is considered in RAN1 for wideband
Ericsson:  For single carrier, it is still 51.  If 51 RB’s, then there would not be overlap in the guard between single carrier and 20 within wideband.
Intel:  ARFCN indicates center sub-carrier.  For 20 MHz, you cannot always support 51 RB’s, sometimes 50 other times 51.  What RAN4 should focus on is the absolute frequencies of the guards.
Chair:  Why do we need alignment of channels between single carrier and wideband?  Significant complexity is added if this kind of alignment is required.
Ericsson:  RAN1 discussion that this is needed for coexistence protection between adjacent carriers of different networks.
Intel:  In the previous WF, does the 925 kHz gap apply for all bandwidths, or only for 80 MHz?
Ericsson:  Same guard bands as for NR.  Same SU RB’s in wideband as NR including guard.
Intel:  Can we clarify the previous WF?
Nokia:  Already captured in first slide for inter-carrier.  For intra-carrier, this was captured in original equations, but now it is not present in the tables.  
Intel:  How would an operator decide the guard, 6 or 7 RB’s if we only define the minimum?
Ericsson:  If the operator follows ARFCN, guard band, then min requirements can be assured to be met.  If the center frequencies are dithered or other guard band, then no guarantee of performance.
Chair:  Why would an operator choose a guard band larger than the minimum?
Intel:  Does the ARFCN represent center of the channel?
Nokia:  Not necessarily
Ericsson:  Offset not forbidden, but then RAN4 requirements are not guaranteed
Intel:  We have a spreadsheet that maps out channels and guard bands that we can share for companies to review.  What is the min intra-band carrier guard band?
Nokia:  805 kHz for 20 MHz carrier.  
Chair:  Why are we defininig a min guard band, instead of an exact guard band?  If not an exact guard band, do we need to define a max guard band?
Ericsson:  There might be a need to have some flexibility

Second round ad-hoc discussion (November 21, 14:00 – 16:00)
Draft WF v5 presented by Nokia
Qualcomm:  Can we also limit the guard to 5, 6, or 7 for 15 kHz SCS?

Nokia: The need for shift is for alignment and to improve SU if you do a shift for alignment.
Ericsson:  Does the 50-6-50 include a shift from agreed channel raster?

Suggested edits below from Ericsson, Qualcomm, etc.  Exact wording should be obtained from Ericsson, Qualcomm, etc.
[image: ]

Chair:  What is the urgency of guard band?
Nokia:  This is holding up RAN1 and location of CORESET

Channel raster
Second round ad-hoc discussion (November 21, 14:00 – 16:00)
Draft CR presented by Qualcomm
Chair:  Note is not a normative requirement.  The note is vague and if the intention is to indicate that some ARFCN channels are not allowed in some countries, that is no different from other bands defined over multiple countries.
Charter:  The note is helpful for the reader to understand that other regulatory requirement may restrict or prohibit operation on some channels even if they are defined in 3GPP specs.
Nokia:  Agree that this is informative and not needed.  Specification is not describing what you are allowed to do.  Regulatory requirement always need to be followed.
Charter:  Similar notes are already in the spec.  We would have preferred not to have the last two raster points at all; this was a compromise.  If note is removed, then those points also have to be removed.
Futurewei:  Same as Nokia
Intel:  Same as Nokia
Charter:  Ok to remove the note.

Sync raster
Second round ad-hoc discussion (November 21, 14:00 – 16:00)
Draft CR presented by FutureWei
Intel:  Prefer 9065 instead of 9066.  9288 is ok.  Agree with 9038 and 9472.
Nokia:  Same as Intel.
Qualcomm:  Same as Intel.  9486 was changed last meeting to 9485.
Futurewei:  Will check.
Intel:  Need to check previously agreed channel numbers.  Make sure we aren’t missing sync for new channel raster points.
Number of carriers
Power class
Work plan
Work item to close in March, which means 8 days left to complete the work.
Objective was to finalize emission requirements, etc., so that companies can run simulations for next meeting and CR’s the meeting after.  Even with this plan, we are one meeting short.  But we aren’t even there yet, so even this is too optimistic.

Ericsson:  Will evaluate the various other proposals for possible compromise.  Will look into the need for nested channelization.  Would be helpful to have skeleton CR’s to work with.
Intel:  RAN1 deadline is this week.  If there is potential impact to RAN1, we need to communicate this to them now.
Charter (by email): Two things we need from R4 are the required CORESET#0 RB offsets signaled in MIB and whether DL wideband allows scheduling in the guard bands
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*  Define minimum Intra-carrier guard PRBs for a carrier configured by a serving cell as an integer number of full PRBs.
* The Intra-carrier guard PRBs are defined on a common RB grid which reference point is configured by the gNB as specified in section 5.3.4 of 38.101-1.

*  Point A and first usable PRB are given by the gNB according to Rel-15 specifications.

* InEurope, Point A can be chosen such that the RB grid is offset by a maximum of +/- 200kHz from the channel center as given by the channel raster point, as allowed by ETSI EN 301 893. But 3GPP specifications do not apply ...
* The pattern, starting at the first usable PRB, for maximum usable PRBs and minimum Intra-carrier guard PRBs are given for different SCS and CBW in the following tables:

* NRRel-15 minimum guard-bands definition [Table 5.3.3-1 (TS 38.101-1)] as baseline for determining the minimum number of Intra-carrier guard PRBs presented in the table above.

*  For channel bandwidth > 20 MHz, 30kHz SCS the number of usable RBs can be 49, 50 or 51 and the number of intra-carrier guard PRBs can be 5, 6 or 7. For channel bandwidth = 20 MHz 30 kHz SCS, number usable RB’s is 51.
e 15 kHz SCS similar sentence

e CBW larger than 80MHz are FFS




