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Introduction
This discussion is focused on topics addressing the feasibility of numerology in 52.5 to 71 GHz operation. Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments.
The focus of this meeting should be to capture information in TR 38.808. Since it is under CR control, this would be done through CRs. 
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA 
· 2nd round: TBA
Topic #1: Numerology, channel BW, timing, phase noise
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Proposals / Observations
	Proponent

	R4-2100364
	Discussion on CBW and FR name for above 52.6 GHz

Observation 1: Some of RF requirements may be different with FR2 but they’re not discussed in detail yet in RAN4.
Observation 2: Treating the bands as FR2 extension can be done for BS RF and UE RF spec.
Observation 3: Treating the bands as FR3 may need a new UE RF spec to be created.
Observation 4: RRM spec impact needs more discussion when the requirements are clearer.
Proposal 1: RAN4 decides FR2 extension or FR3 for above 52.6 GHz when the requirements differences for RF and RRM are clearer.
Proposal 2: 50 MHz is defined as the minimum CBW for 52.6-71 GHz.
Proposal 3: The maximum CBW for 52.6-71 GHz should be equal or smaller than 1.6 GHz.

	CATT

	R4-2101561
	TP to TR 38.808: Numerology and Channel Bandwidths

TP in 4.2.7
Min and max CBWs in Table 4.2.7.1-1

	Ericsson

	R4-2102569
	TP to TR 38.808: capturing WF on the min/max CHBW and SCS

TP in 4.2.7

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]WF#1: Minimum channel bandwidth for 52.6 – 71 GHz NR operation: both 50MHz and 400MHz channel bandwidths are considered as conclusion of RAN4 part of SI and as inputs to the followup WI discussions. 
WF#2: Maximum channel bandwidth for 52.6 – 71 GHz NR operation: depends on the decision on the max SCS in RAN1 (both 480 and 960 kHz SCS under consideration in RAN1) and further RAN4 discussion in followup WI. 
WF#3: Carrier aggregation is considered to be used for NR operation in 52.6 – 71 GHz range. Decision on intra/inter band operation in contiguous/non-contiguous allocation is out of scope of this SI.



	Huawei

	R4-2102730
	Discussion on minimum and maximum channel bandwidth for 52.6 GHz to 71 GHz

Proposal 1: Maximum 400MHz carrier bandwidth with 120 kHz / 240 kHz SCS could be considered as the starting point for NR in frequency band between 52.6GHz and 71GHz.

	Huawei, HiSilicon

	R4-2100519
	Further considerations on the numerology and channel bandwidth sizes for 60GHz frequency range

Proposal 1:	Capture potential number of RBs for 120, 480, and 960kHz SCS.
Proposal 2a:	For 120kHz SCS, the minimum and maximum channel bandwidth can follow legacy numbers, i.e. 50MHz and 400MHz respectively.
Proposal 2b:	For 480kHz and 960kHz SCS, the decision on the minimum channel bandwidth should be based on further regulatory input on typical frequency block allocations.

	Apple Inc.

	R4-2100781
	Discussion on the minimum and maximum channel bandwidth for B52.6GHz

Observation 1: Searching SSB with 50MHz minimum channel bandwidth is much more time-consuming than that of 400MHz minimum channel bandwidth.
Observation 2: With 400MHz as the minimum channel bandwidth, the scale of the channel bandwidth set is more reasonable, the workload of defining the RF requirements is lighter.
Observation 3: With 50MHz minimum channel bandwidth, there may not be enough RBs for RMSI/CORESET.
Observation 4: For B52.6GHz, 400MHz has higher spectral efficiency than 50MHz.
Observation 5: The performance of 400M case shows around 1dB gain in 10% BLER point than that of 50M case with no phase noise.
Observation 6: The performance of 400M case is about 1.5dB and 0.8dB higher than that of 50M case with QPSK and 16QAM modulation in 10% BLER point in case of CPE compensation, respectively.
[bookmark: _Hlk61444569]Proposal 1: For the minimum channel bandwidth，RAN4 should support 400 MHz with 120kHz SCS for B52.6G.
Observation 7: The BLER performance of 2000M provides a little gain compared to 1600M with QPSK and 16QAM modulation.
Proposal 2: For the maximum channel bandwidth, RAN4 should support 2000MHz with 960kHz for B52.6G.

	vivo

	R4-2100803
	Discussion on band definition and channel BW for NR in 52.6GHz ~ 71GHz

Proposal 1: Consider define separate bands to fulfill different regions’ spectrum allocation.
Proposal 2: Consider define separate bands for licensed and unlicensed operation according to the regulations.
Proposal 3: No need to align the channelization with IEEE for band definition in the frequency range 57~71GHz.
Proposal 4: Consider maximum 1.6GHz per carrier for 480KHz SCS and maximum 3.2GHz per carrier for 960KHz.

	CMCC

	R4-2101281
	On numerology and channel bandwidth in 52.6 – 71 GHz

Observation #1: 120 kHz is supported as mandatory SCS and 480/960 kHz SCS are supported as optional to support 52.6 – 71 GHz spectrum.
Observation #2: In FR1 NR-U, 80 MHz CBW is mandatory support and 200 MHz CBW is mandatory in FR2.
Observation #3: 50 MHz CBW in 60 GHz spectrum is not practical for UE implementation considering the number of channel raster and sync raster entries which cause significantly long channel scan time and UE power consumption.
Observation #4: In case of carrier aggregation, care should be taken for efficient system operation.

	Intel Corporation

	R4-2102006
	Numerology and channel bandwidth discussion for NR beyond 52.6 GHz

Observation 1: As applicable SCS has been agreed by RAN#90, RAN4 task is now to develop requirements for those SCS.
Proposal 1: Support channelization according to 2.16 GHz CBW, which is preferred from coexistence point of view.
Proposal 2: Support sub-channelization for 2.16 GHz channels to facilitate smooth coexistence for narrowband operation.
Proposal 3: For operation without CA, support at least the following CBWs: 400 MHz (120 kHz), 1600 MHz (480 kHz) and 2.16 GHz (960 kHz)
Proposal 4: Recommend RAN1 to ensure that channel bandwidths up to 2160 MHz are supported from RAN1 perspective.

Proposal 5:  Support CA within a 2.16 GHz channel, and between 2.16 GHz channels
Proposal 6:  Consider n x 400 MHz, n= [2, 3, 4, 5] as the supported channel BW options for​ CA operation within a 2.16 GHz channel 


	Nokia, Nokia Shanghai Bell

	R4-2102609
	Views on UL TPC for NR in 60 GHz and above frequency ranges

Observation 1: UE UL dynamic range is seen decreasing over increasing operation frequency.

Observation 2: UE at 60 GHz and above frequency ranges may always operate at PCMAX in order to achieve the desired SNR at gNB receiver.

Observation 3: It would not make much sense to downscale the UL channel BW and lower the SNR target at gNB receiver just for the sake of allowing UE to back off its UL power which may have the benefit of power saving.

Observation 4: Having UE operating at PCMAX with maximum available channel BW over a short burst time could save more power than using narrower channel BW at a back-off power over a longer burst time as PA efficiency usually peaks at maximum output power.

Proposal: To include the scope of feasibility on UL TPC omission in the newly approved WID on extending current NR operation to 71 GHz

	Apple

	R4-2101280
	On improved transient period for NR 52.6 - 71 GHz

Observation #1: Current FR2 transient periods, i.e., 5 uS for UE and 3 uS for BS, will critically impact and degrade on system performance with higher SCS, i.e., 480 kHz and 960 kHz.
Observation #2: A faster transient period is an important parameter for network performance.
Observation #3: For higher SCS in NR for 52.6 – 71 GHz, faster transient period, i.e., 1 uS or even faster, is necessary. 
Text proposal included
	Intel Corporation

	R4-2101863
	TP for NR Rel-17 TR 38.808: Time and synchronization impact

Text proposal included

Observation 1: The reduced TGUARD could be traded off with a higher UL/DL switch frequency (lower latency), compared to FR2 or more data (less overhead), again compared to FR2. 
Observation 2: The shorter cell radii of 52.6 to 71 GHz will limit overhead, since guard period is lower for smaller cells.
Observation 3: Existing BS and UE transients and agreed Cell Phase Synchronization requirements TGUARD = 3 µs, TBS = 3 µs and TUE = 5 µs, results in low overhead, 1.4 % and 1.8 %, for reasonable cell ranges of 140 meters up to 500 meters and the same switch point periodicity (in absolute time) as for SCS = 120 kHz. If the switch point periodicity increases, then overhead increases, but given the amount of spectrum available in 52.6 to 72 GHz range, this is less critical.
Observation 4: If both low latency and low overhead, are needed, at the same time then we consider first UE transients down to existing FR2 BS transients of 3 µs, as the first action, lower both UE and BS transients below 3 µs as second priority action. 
Observation 5: Since the symbol time for SCS = 480 kHz is 2.23 µs and the symbol time for SCS = 960 kHz is 1.12 µs, then a UE transient time of 5 µs corresponds to 2.2 and 4.5 symbols respectively. This would lead to blanking of symbols for SRS and PUSCH-PUCCH and SRS cases.
Proposal 1: Final evaluation of transient times has to consider not only the general ON/OFF mask at start and end slot, for TDD DL/UL boundaries, used in GP timing, but also other use cases related to UE UL, like SRS time mask and PUSCH-PUCCH and SRS time mask. The cases of SRS time mask and PUSCH-PUCCH and SRS time mask have to be investigated in UE RF session.
Observation 6: A higher UL SCS puts tighter requirements on UE initial timing accuracy (Te) in absolute terms (i.e., in units of Ts).
Observation 7: To support 960 kHz SCS for UL data/control, support for 240 kHz SSB is beneficial in order to maintain close to the same minimum relative Te as for FR2 in Rel-15, i.e., 0.5% of 1/SCSSSB.
Observation 8: Allocating a reasonably large part for channel delay spread we see that only very small cannel changes (small fractions of ±5 meters and even less) can happen if we want to maintain uplink timing within CP, for the example of SCS = 960 kHz.
Observation 9: Strict TA related requirements (for UE) are very important to maintain uplink timing within CP for high SCS. At SCS = 960 kHz requirements become very demanding. An SCS less than or equal to 480 kHz would make requirements less strict, but still demanding.
Proposal 2: Capture the following observation in TR 38.808: A higher UL SCS puts tighter requirements on UE UL timing.

	Ericsson

	R4-2101955
	TP to TR 38.808  Further considerations on timing for 52.6-71GHz

Text proposal included

Clarify that timing requirement is not just dependent on SCS and but also BW in some timing requirements. 

	ZTE Corporation

	R4-2102009
	TP to TR 38.808: Timing considerations for operation between 52.6 and 71 GHz

Text proposal included

Observation 1: Analog beam switching delay assumption for current FR2 operating bands is very pessimistic, there have been technologies available for a long time being able to react in 10 ns.

Observation 2: For 960 kHz SCS there is sufficient margin left for practical phase shifter control interface inaccuracies and still keep the total switching time well below 80% of the cyclic prefix.

Observation 3: 960 kHz SCS is feasible from analog beam switching delay perspective

Observation 4: The UL timing error limit and TA command accuracy need to be scaled in order to keep errors within a small fraction of the CP length. 

Proposal 1: Improvement of TAE requirements shall be considered
Proposal 2: RAN4 to apply scaling of UE timing accuracy in Table 7.1.2-1 and TA command accuracy in Table 7.3.2.2-1 in TS 38.133 for wider SCS in >52.6 GHz, similarly to what is currently specified for existing SCS values.

	Nokia, Nokia Shanghai Bell

	R4-2100782
	Comparison of different PN models for B52.6G

Observation 1: There is not much difference on EVM for different SCS in BS side.
Observation 2: There is limited impact on EVM for different channel bandwidths in BS side.
Observation 3: There is no much difference on EVM between R4-2014976 and 38.803 Ex-2.
Proposal 1: Reuse the 38.803 Ex-2 PN model in BS side for 52.6-71GHz.
Observation 4: Fundamentally, there is not much difference on EVM for UE PN models from R4-2014976 and R4-2016533.
Observation 5: There is substantial difference on EVM for UE PN models from 38.803 Ex-2 and the others.
Observation 6: The EVM of the new proposal is better than the other three models in UE side.
Observation 7: Overall, the BLER performance for the new proposal is better than the other three models.
Proposal 2: For 52.6-71GHz, consider taking multiple zero/pole PN model in UE side and the parameters are assumed as in below table:
	vivo

	R4-2101181
	TP to TR 38.808: Addition of a set of phase noise models in subclause 4.2.3

See TP for details

	Ericsson

	R4-2102008
	TP to TR 38.808: Phase noise considerations

TP: PN model should be RAN4 WI phase

Observation 1: According to agreed WF in RAN4#97e, UE and BS PN models shall be discussed in the WI phase.
Observation 2: Commercial components included here have high current consumption and unit cost, and would be likely to be considered only for infrastructure side applications needing highest quality.
Observation 3: PN curve in Figure 2 based on parameters of table 1 is matches better the PN performance of base stations than the previous models discussed in RAN4
Proposal 1: Capture in TR 38.808, that RAN4 has not yet found a representative phase noise model for NR operation from 52.6 to 71 GHz.
Proposal 2: Final PN model shall take into account the achievable performance reported by both commercial components and scientific publications.

	Nokia, Nokia Shanghai Bell

	R4-2102839
	Text proposal PTRS

TP: existing PTRS method 
	Qualcomm Incorporated



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-2
Sub-topic description Min/Max Channel BW and SCS
Open issues and candidate options before e-meeting:
Issue 1-2: Min/Max Channel BW and SCS
	Plenary decision is 120,480,960 SCS. Support of 120 is mandatory 480 and 960 are optional.
· Proposals
· 
	SCS
	ID
	Min
	Max
	Note

	120
	R4-2100364
	50
	
	

	120
	R4-2101561
	100/100
	400/400
	Licensed/unlicensed

	120
	R4-2102730
	
	400
	

	120
	R4-2100519
	50
	400
	

	120
	R4-2102006
	
	400
	

	120
	R4-2100781
	
	400
	

	
	
	
	
	

	480
	R4-2101561
	200/200
	1600/1600
	Licensed/unlicensed

	480
	R4-2100519
	FFS
	FFS
	regulatory

	480
	R4-2100803
	
	1600
	

	480
	R4-2102006
	
	1600
	

	
	
	
	
	

	960
	R4-2100364
	
	<=1600
	

	960
	R4-2101561
	400/2160
	2000/2160
	Licensed/unlicensed

	960
	R4-2100519
	FFS
	FFS
	regulatory

	960
	R4-2100803
	
	3200
	

	960
	R4-2102006
	
	2160
	

	960
	R4-2100781
	
	2000
	


· 
· Recommended WFs
· WF 1-2.120min Discuss 50 or 100 MHz
· WF 1-2.120max Agree 400 max licensed and unlicensed. 
· WF 1-2.480min Discuss 200 or FFS
· WF 1-2.480max Discuss 1600 or FFS
· WF 1-2.960min Discuss the 3 proposals from the table above
· WF 1-2.960max Discuss the 6 proposals from the table above
· Capture any agreements in CR to 38.808
Sub-topic 1-5
Sub-topic description Carrier aggregation
Open issues and candidate options before e-meeting:
Issue 1-5: Carrier aggregation
· Proposals
· Prop 1: Decision on intra/inter band operation in contiguous/non-contiguous allocation is out of scope of this SI.
· Prop 2: Support CA in 2.16 GHz channel, using n x 400 MHz
· Recommended WF
· Per our previous way forward R4-2017832 CA will be discussed during the WI. No further discussion this meeting and companies are encouraged to consider CA and bring information into the WI.
Sub-topic 1-6
Sub-topic description band definition and IEEE alignment
Open issues and candidate options before e-meeting:
Issue 1-6: Band definition and IEEE
· Proposals
· Proposal 1: Support channelization according to 2.16 GHz CBW, which is preferred from coexistence point of view.
· Proposal 2: No need to align the channelization with IEEE for band definition in the frequency range 57~71GHz.
· Recommended WF
· Discuss during the meeting and if an agreement can be made include in CR to 38.808
Sub-topic 1-7
Sub-topic description band definition, regional, and licensed/unlicensed
Open issues and candidate options before e-meeting:
Issue 1-7: band definition, regional, and licensed/unlicensed
· Proposals
· Proposal 1: Consider define separate bands to fulfill different regions’ spectrum allocation.
· Proposal 2: Consider define separate bands for licensed and unlicensed operation according to the regulations.
· Recommended WF
· RAN4 routinely defines regional bands and bands based on regulatory differences, including the case of licensed/unlicensed. Address band specifics in the WI. No further discussion during this meeting.
Sub-topic 1-8
Sub-topic description timing
Open issues and candidate options before e-meeting:
Issue 1-8: Timing
· Proposals
· Proposal 1: Final evaluation of transient times has to consider not only the general ON/OFF mask at start and end slot, for TDD DL/UL boundaries, used in GP timing, but also other use cases related to UE UL, like SRS time mask and PUSCH-PUCCH and SRS time mask. The cases of SRS time mask and PUSCH-PUCCH and SRS time mask have to be investigated in UE RF session.
· Proposal 2: Capture the following observation in TR 38.808: A higher UL SCS puts tighter requirements on UE UL timing.
· Proposal 3: Improvement of TAE requirements shall be considered
· Proposal 4: RAN4 to apply scaling of UE timing accuracy in Table 7.1.2-1 and TA command accuracy in Table 7.3.2.2-1 in TS 38.133 for wider SCS in >52.6 GHz, similarly to what is currently specified for existing SCS values.
· Proposal 5: consider the BW and SSB SCS for Timing requirements
· Recommended WF
· Discuss during the meeting and if an agreement can be made include in CR to 38.808
Sub-topic 1-9
Sub-topic description UL TPC
Open issues and candidate options before e-meeting:
Issue 1-9: UL TPC
· Proposals
· Proposal 1: To include the scope of feasibility on UL TPC omission in the newly approved WID on extending current NR operation to 71 GHz
· Recommended WF
· Further discuss during the meeting
Sub-topic 1-10
Sub-topic description phase noise 
Note the agreement was RAN1 would decide the PN design, and RAN4 to discuss phase noise models during the WI phase, however at the time some companies understanding was the WI phase would begin this meeting, however the SI remains for RAN4. Discussion of phase noise models this meeting should help progress the work .
Open issues and candidate options before e-meeting:
Issue 1-10: Phase noise 
· Proposals
· Proposal 1: Include R4-2101863 TP
· Proposal 2: Reuse the 38.803 Ex-2 PN model in BS side for 52.6-71GHz.
· Proposal 3: For 52.6-71GHz, consider taking multiple zero/pole PN model in UE side and the parameters are assumed as in below table (R4-2100782)
· Proposal 4: Capture in TR 38.808, that RAN4 has not yet found a representative phase noise model for NR operation from 52.6 to 71 GHz.
· Proposal 5: Final PN model shall take into account the achievable performance reported by both commercial components and scientific publications.
· Proposal 6: Include TP in R4-2102839
· Recommended WF
· Further discuss phase noise models during the meeting with the goal of a single CR into 38.808
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Charter Communications Inc
	Issue 1-2: Min/Max Channel BW and SCS   
We agree with Ericsson’s proposal in R4-2101561
	SCS
	MIN
	MAX
	Notes

	120
	100/100
	400/400
	Licensed/unlicensed

	480
	200/200
	1600/1600
	Licensed/unlicensed

	960
	400/2160
	2000/2160
	Licensed/unlicensed



Issue 1-5: Carrier aggregation  
We agree with proposal 2: Support CA in 2.16 GHz channel, using n x 400 MHz 
Issue 1-6: Band definition and IEEE  
We agree with proposal 1: Support channelization according to 2.16 GHz CBW, which is preferred from coexistence point of view.
Issue 1-7: band definition, regional, and licensed/unlicensed  
We agree with proposal 2: Consider define separate bands for licensed and unlicensed operation according to the regulations.
Issue 1-8: Timing  
We agree with proposal 4: RAN4 to apply scaling of UE timing accuracy in Table 7.1.2-1 and TA command accuracy in Table 7.3.2.2-1 in TS 38.133 for wider SCS in >52.6 GHz, similarly to what is currently specified for existing SCS values.
Issue 1-9: UL TPC  
We agree with proposal 1: To include the scope of feasibility on UL TPC omission in the newly approved WID on extending current NR operation to 71 GHz
Issue 1-10: Phase noise 
We do not have a strong opinion but it looks like RAN1 is not considering any new PN models at this time.

	CATT
	Issue 1-2: Min CBW 120 kHz SCS
Option 1. 50 MHz.
Issue 1-5: Carrier aggregation
This issue may be a little tricky when maximum CBW is not decided. In theory, CA should be allowed for the UE not supporting large CBW.
Issue 1-6: Band definition and IEEE
We support the direction of proposal 2, but we also would like to know if there’s any co-existence or OCB problem.
Issue 1-7: band definition, regional, and licensed/unlicensed
Support the recommended WF that it can be discussed when CBW and SCS are decided.
Issue 1-9: UL TPC
Seems it’s a RAN1 topic.

	Ericsson
	Issue 1-2: Min/Max Channel BW and SCS   
WF 1-2.120min Discuss 50 or 100 MHz.  50 MHz is rather small for a large block of continuous frequency which is currently being discussed.
WF 1-2.120max Agree 400 max licensed/unlicensed
WF 1-2.480min Select 200 as no other views presented.  Perhaps in [ ] to include “FFS” view.
WF 1-2.480max Select 1600 as majority view.  Perhaps in [ ] to include “FFS” view.
WF 1-2.960min  and WF 1-2.960max Should be discussed in parallel with Issue 1-6.  For licensed view 2000 MHz should be considered.  In previous RAN4 contribution, R4-2015727, the balance of PN (and other impairments) have been analysed along with link throughput for bandwidth considerations.  It was concluded in the analysis that 2000 MHz is optimal.  Licensed bandwidth and unlicensed bandwidth need not be the same.
Issue 1-5: Carrier aggregation  Last meeting we agreed that the final discussion regarding CA support will be done in the WI, we are open to collect relevant information in the SI report. We think that CA can be used as one option to fill up 2 GHz of spectrum. 
Issue 1-6: Band definition and IEEE    We are ok to consider both options and document in the TR.  We do have some sympathy to align with IEEE for unlicensed but for licensed we don’t believe it’s necessary to align with IEEE.
Issue 1-7: band definition, regional, and licensed/unlicensed  Agree with moderator WF proposal 
Issue 1-8: Timing  . We agree to proposals 1 to 5. They all constitute important factors relevant to timing of 52.6 to 71 GHz bands. Agree with moderator WF proposal to discuss during the meeting and include TP to TR if an agreement can be made. 
Issue 1-9: UL TPC  Company comments here
Issue 1-10: Phase noise  From last meeting we concluded that RAN4 didn’t agree on a specific model. However, we agreed to send LS to RAN1 with additional information of more recent information than what is found in TR 38.803. In R4-2101181 our input for LS sent to RAN1 meeting is collected in a text proposal. We suggest capturing technical information in the SI TR so RAN4 can be prepared for the coming WI phase. Therefore, we encourage companies to provide text proposals to capture relevant information. Our TP adds more recent information compared to TR 38.803 based on published information. Also, a model have been created which can be considered for the WI work. The TP provided in R4-2101181 is divided into references for clause 2, phase noise model set 1 characteristic in sub-cause 4.2.3.1 and additional information in Annex C. In summary we agree to proposal 1, proposal 5. Some of the models in TR 38.803 have sharp non-physical bends which would be good to replace with something better.

	Intel
	Issue 1-2: Min/Max Channel BW and SCS   
Last agreed WF (R4-2017832) stated that both 50 MHz and 400 MHz are considered as conclusion of RAN4 part of SI. We are not sure we open the discussion while respect other agreements, i.e., issue 1-5?
Our preference is 400 MHz with 120 kHz SCS as minimum CBW.
Also licensed/unlicensed indication seems a contradiction with the issue 1-7. We would like to clarify this aspect.
 Issue 1-5: Carrier aggregation  
We are okay the discussion/decision based on the agreed WF. However, we should respect our previous decision. Both issue 1-2 and 1-5 were already agreed in the WF.
Issue 1-6: Band definition and IEEE   
Support proposal 1 – We think it would be beneficial to align with IEEE for better coexistence. 
Issue 1-7: band definition, regional, and licensed/unlicensed 
We support the WF suggested by the moderator. This is related to the issue 1-2 where the proposals are tied with licensed and unlicensed together.
 Issue 1-9: UL TPC
We think this is RAN1 related issue and better addressed there. From RAN4 perspective, we still want to understand the issue described in the contribution. Cell coverage will be the same as FR2 with 120 kHz SCS where a near-far issue becomes important.
Issue 1-10: Phase Noise
We prefer the proposal 4 for the TR. However, we would be ok to capture any PN models with clear disclaimer that there is no common PN model in RAN4 in case there is no progress during this meeting. In that way, RAN4 could conclude the part in the TR.

	CMCC
	Issue 1-2: Min/Max Channel BW and SCS   
· WF 1-2.120min Discuss 50 or 100 MHz
CMCC: we are fine with 100MHz
· WF 1-2.120max Agree 400 max licensed and unlicensed. 
CMCC： Agree, following 275RB and 4K FFT assumption, 400MHz is the maximum bandwidth 
· WF 1-2.480min Discuss 200 or FFS
CMCC: 200MHz is OK
· WF 1-2.480max Discuss 1600 or FFS
CMCC: OK with 1600MHz, 1600 is the achievable maximum bandwidth for 480KHz
· WF 1-2.960min Discuss the 3 proposals from the table above
CMCC: If we follow the current NR design, 400MHz can be considered as the minimum bandwidth
· WF 1-2.960max Discuss the 6 proposals from the table above
CMCC: support 3200 for maximum channel bandwidth. The motivation to have 960KHz is to achieve large bandwidth and high peak data rate.  
Issue 1-6: Band definition and IEEE
We support proposal2. For 57-71 GHz, we don’t think it is necessary to align with IEEE for coexistence.

	ZTE
	Issue 1-2: Min CBW 120 kHz SCS
Prefer to Option 1  50MHz. For the other  proposals, like100MHz proposed in last meeting was not supported in GTW session, therefore only two options 50/400MHz left.
Issue 1-5: Carrier aggregation
This should be out of SID discussion and further discuss the WID phase.
Issue 1-6: Band definition and IEEE
Support the option 2.
Issue 1-7: band definition, regional, and licensed/unlicensed
To address in the WID phase instead of  SID phase.
Issue 1-8: Timing
Proposal 1:  fine to further discuss that, however this details should be in WID phase.
Proposal 2/5: aligned with our proposal, in addition, SSB SCS should also be part of reason to define UL timing requirements
Proposal 3: support to further study TAE requirement especially considering the CP length for 960KHz.
Proposal 4:   this work should be done in WID phase.

	Xiaomi
	Issue 1-2: Min/Max Channel BW and SCS   
WF 1-2.120min Discuss 50 or 100 MHz.  
Xiaomi: Prefer 100MHz.
WF 1-2.120max Agree 400 max licensed/unlicensed
Xiaomi: Agreeable.
WF 1-2.960max Discuss the 6 proposals from the table above
Xiaomi: We also agree that the licensed band and unlicensed band can be treated separately, e.g. 2000MHz for licensed band and 2.16GHz for unlicensed band is agreeable for us.
Issue 1-5: Carrier aggregation  
Xiaomi: Agree with moderator suggestion as Prop 1..
Issue 1-6: Band definition and IEEE   
Xiaomi: Support proposal 2. 
Issue 1-7: band definition, regional, and licensed/unlicensed 
Xiaomi: Agree with moderator proposed WF. There should be no difference when defining bands comparing to the legacy method.

	Vivo
	Issue 1-2: Min/Max Channel BW and SCS
In the last meeting, the following WF was agreed for minimum channel bandwidth for B52.6G:
WF#1: Minimum channel bandwidth for 52.6 – 71 GHz NR operation: both 50MHz and 400MHz channel bandwidths are considered as conclusion of RAN4 part of SI and as inputs to the followup WI discussions. 
Only 50M and 400M with 120kHz are considered for minimum channel bandwidth. So, we suggest to choose the minimum channel bandwidths between these two options. As analysis in our paper 0781, 50MHz for B52.6G has a few shortcomings. So, our preference is to choose 400M with 120kHz for minimum channel bandwidth.
For 480kHz, equal or larger than 400M as min channel bandwidth, 1600M as maximum channel bandwidth.
For 960kHz, equal or larger than 400M as min, 2000M as maximum.
Issue 1-5: Carrier aggregation
Agree with Proposal 1. CA issue can be addressed in the WI phase.
Issue 1-6: Band definition and IEEE
Agree with P2. The channelization for B52.6G is quite different with IEEE, which is hardly to align with.
Issue 1-7: band definition, regional, and licensed/unlicensed
Both P1 and P2 should be considered when defining operating bands for B52.6G. We agree with the recommended WF to address this issue in WI.
Issue 1-8: Timing
These proposals seem quite irrelevant. 
Issue 1-9: UL TPC
This scope in Proposal 1 is not merely in the scope in RAN4, this somehow has an impact on RAN1. This cannot be decided in RAN4.
Issue 1-10: Phase noise and PTRS
For PN in the BS side, there is little difference between the new proposed PN models and Ex.2 model in TR 38.803. So, it is convenient to reuse the 38.803 Ex-2 PN model in BS side for 52.6-71GHz.
For PN in the UE side, there were two PN models proposed in the last meeting. The PN model in Proposal 3 is the newly merged model based on these existing two PN models.
Our preference is Proposal 2 for PN model in BS side, Proposal 3 for the UE side.

	Nokia, Nokia Shanghai Bell
	Issue 1-2: Min/Max Channel BW and SCS   
For all the channel bandwidths it is better to wait for RAN1 agreements on initial access signals before agreeing the minimum channel bandwidth. It is necessary that the initial access signals will fit within the minimum channel bandwidth.
For maximum channel bandwidths, we support 
· 400 MHz for 120 kHz SCS
· 1600 MHz for 480 kHz SCS
· 2160 MHz and/or 3200 MHz for 960 kHz SCS. While 3200 MHz is not strictly aligned with SID outcome, it could be enabled to take full advantage of the maximum allowed RB allocation with 960 kHz SCS, provided that RAN1 specifications support ChBW > 2160 MHz. Naturally the discussion on which are mandatory/optional channel bandwidths to support will need to follow in the WI.
As RAN1 is also discussing related aspects, it would be useful to recommend them to ensure that sufficiently wide channel bandwidths can be supported from RAN1 perspective
Issue 1-5: Carrier aggregation  
We are fine to postpone the detailed agreements to WI phase, though we see proposal 2 as very useful configuration to enable.
Issue 1-6: Band definition and IEEE  
We support proposal one, however channelization according to 2.16 GHz should not necessarily be the only supported channel raster, as e.g. support for 400 MHz channel bandwidths will require more dense channel raster.
Issue 1-7: band definition, regional, and licensed/unlicensed  
Recommended WF looks reasonable
Issue 1-8: Timing 
Proposal 1: We are open to look into improvements of transient times also for SRS and PUSCH-PUCCH transients.
Proposal 2: While the observation is technically correct, we do not understand the value of such statement. We should define the requirements for the subcarrier spacings agreed by RAN, and not debate if some SCS creates more stringent requirements.
Proposal 3: We support. 
Proposal 4: We support 
Proposal 5: We would like to ask further clarification why BW dependency has to be included in the timing requirements. 

Issue 1-9: UL TPC 
The proposal is based only a single example. In real operating narrower transmission bandwidths and shorter link distances may be used, so we are not yet convinced by the proposal. Overall, reaching the goal of the proposal may not require WID modification, as it should be business as usual not to specify requirements in case they are not useful, but the uselessness is not yet guaranteed in this case. 
Issue 1-10: Phase noise:
We support proposals 4 and 5. TP in R4-2102008 is aligned with these proposals. We see a need to update especially the UE phase noise model and we should aim to adopt one of the new proposed models or a compromise between them. For base station side we also provided analysis in our contribution, but in the end we would be also fine with proposal 2.

	Sony
	Issue 1-2: Min/Max Channel BW and SCS
For 960 kHz, our preference is max channel BW 2.16 GHz. However, if it could be aggreeble, we can also accept the proposal from Ericsson as below: 
	SCS
	MIN
	MAX
	Notes

	120
	100/100
	400/400
	Licensed/unlicensed

	480
	200/200
	1600/1600
	Licensed/unlicensed

	960
	400/2160
	2000/2160
	Licensed/unlicensed



Issue 1-5: Carrier aggregation
We are in general positive to support CA in 2.16 GHz channel. However, we are fine with the moderator’s recommended WF and can leave this to the WI. 
Issue 1-6: Band definition and IEEE
We support proposal 1: Support channelization according to 2.16 GHz CBW, which is preferred from coexistence point of view.



	QCOM
	Issue 1-2: Min/Max Channel BW and SCS   
We agree with all the proposed WFs
Issue 1-5: Carrier aggregation  
We agree with the prop WF.
Issue 1-6: Band definition and IEEE 
Either is ok with us. We are ok to consider both options and document in the TR.  .
Issue 1-7: band definition, regional, and licensed/unlicensed  
Follow the recommented WF. No further discussion this meeting.
Issue 1-8: Timing  . 
Follow the recommend WF and see if an agreement can be made.
Issue 1-9: UL TPC  
Follow recommended WF further discuss. UL TPC may invalidate the RAN1 system studies done to date. 
Issue 1-10: Phase noise
Follow the recommend WF and see if an agreement can be made.

	Huawei
	Issue 1-2: Min/Max Channel BW and SCS   
Last meeting were was WF (R4-2017832) on min/max CHBW. Still many companies provided further inputs based on RAN conclusions. Therefore please find also Huawei inputs: 
o             WF 1-2.120min: Defer to WI
· WF 1-2.120max: 400 for both licensed and unlicensed 
· WF 1-2.480min: 200
· WF 1-2.480max: 1600 as per max number allowed according to SI agreement. 
· WF 1-2.960min:400MHz considering minimum of 36 PRB required
· WF 1-2.960max (<=1600; 2000/2160; 3200, FFS): 2000 or 3200 

Issue 1-5: Carrier aggregation: there was WF last meeting. Follow moderator’s recommendation.
Issue 1-6: Band definition and IEEE  
Motivating 2.16GHz channelization by the coex seems not the most reasonable approach (Please also note on the co-ex conclusions in 146). We suggest to come back to this during bands definition in WI – bands definition is clearly not SI scope.
Issue 1-7: band definition, regional, and licensed/unlicensed: Follow moderator’s recommendation.  
Issue 1-8: Timing  
P1: since it is the first meeting we consider about the transient time for 52.6-71GHz, we prefer not include immature contents into the TR.
P2/P5: seems ok as technically justified. 
P3: We shall not imply conclusion on the requirements itself, e.g. Proposal 3. We shall focus on observations.  
P4: this is scope of the WI.

Issue 1-9: UL TPC  
For 52.6-71GHz, RAN4 does not have enough analysis on PA performance, antenna array size and the target output power, even the UE type is not considered yet. So we are not sure about the dynamic range on output power, it may not the situation as in Apple’s contribution. Power control is very important feature for mobile network, it can avoid interference from each other and save power consumption of UE. Before we conclude on the necessity, we do not agree to introduce this into the WID.
Issue 1-10: Phase noise 
P1: is seems that it refers to wrong tdoc. Was it supposed to refer to R4-2102008? 
P2/P3: we propose to include 2 set of PN models in the LS sent to RAN1 last meeting. 
There is TP R4-2101181 from E///, it only includes one PN model from their own study, but ignore other input in previous meetings. Also there is too much detail already known by the industry, not necessary to show everything in the TP. 
P4: in case of no concrete consensus, we may end up with this proposal as the conclusion of this topic. 
P5: referring to the scientific publications is very open ended and we could find values publications going into various performances. 
For P6, from our simulation results between new PTRS pattern and Rel-15 PTRS pattern, it is shown Block PTRS sequence with constant modulus in time domain provides better performance than distributed PTRS. Also if UE choose to use other algorithm to improve the performance it will increase UE implementation complexity much and still behaves worse than block PTRS pattern. We also provide performance comparison with power boosting on PTRS, it shows no gain can be reached by Rel-15 PTRS pattern.
[image: cid:image005.jpg@01D6F49D.00F6B7A0]  [image: cid:image006.png@01D6F49D.00F6B7A0]

	Apple
	Issue 1-2: Min/Max Channel BW and SCS   
For 120kHz SCS: We can  follow the legacy numbers on 50MHz and 400MHz as the minimum and maximum channel bandwidth.
For 480kHz SCS: We are Ok to consider 400MHz as the minimum channel bandwidth, but we would prefer to keep the maximum channel bandwidth as FFS or [1600] (indicating that 1600MHz is the maximum achievable channel bandwidth with the given technical assumptions).
For 960kHz SCS: We are Ok to consider 400MHz as the minimum channel bandwidth, but we would prefer to keep the maximum channel bandwidth as FFS. 
For both 480kHz and 960kHz SCS, we would like to emphasize that to utilise efficiently available spectrum resources we need to have better understanding of the band plan and/or available bands.  
 Issue 1-5: Carrier aggregation  
This topic was already discussed last meeting. Our understanding is that agreed WF indicates that CA should be supported for 57-71GHz as an option to fill in large blocks of available spectrum.
Issue 1-6: Band definition and IEEE   
For NR-U we indeed strived for aligning NR-U channels with WIFI channel for better co-existence. However, this exercise was done during the WI phase after the band plan was agreed by RAN4. So, we can capture alignment with the IEEE channels as one of the options, but the actual details can be devised only when we know the band plan and minimum/maximum channel bandwidth. 
Issue 1-7: band definition, regional, and licensed/unlicensed 
The proposed WF looks Ok. However, to facilitate further technical work, RAN4 can capture the latest regulatory status. There are two contributions on this topic submitted to this meeting, R4-2100520 (Apple) and R4-2102043 (Ericsson), discussed under Part2.
 Issue 1-9: UL TPC
Based on the analysis presented in our paper, we think there is an opportunity for NR network to operate at 60 GHz and higher frequencies without the need of UL TPC, which could bring substantial benefits on simplifying network operation for UL radio control as well as reducing UE transmitter design complexity. Therefore, we propose to include the scope of feasibility on UL TPC omission in the newly approved WID. 
Issue 1-10: Phase Noise
Last meeting RAN4 agreed to send an LS to RAN1 with the alternative phase noise models, in which RAN4 requested to RAN1 to use the proposed new models. If RAN4 cannot agree on a common phase model, we would be ok to capture in the TR 38.808 the different phase noise model.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2101561
	Nokia, Nokia Shanghai Bell: The observations in this TP seem to go on RAN1 area regarding e.g. PT-RS structures and ICI mitigation and we don’t think this needs to be captured into the TR. Also other simulation results were contributed in previous meetings with different PN models, and those should be included also if we go into result collection. Therefore, it would be more straightforward to leave simulation results out. Regarding minimum channel bandwidth we should wait for RAN1 agreements on initial access signals and maximum channel bandwidth should be aligned with discussion in issue 1-2. Further discussion is needed why different max channel bandwidth would be considered for licensed and unlicensed operation.

	
	Huawei: there was CHBW WF last meeting. This TP does not seem to reflect RAN4 consensus. Refer to topic 1-2 and R4-2102569

	R4-2102569
	Ericsson: Need to be merged with our paper on the same topic. Also, the TP must be updated to capture the outcome from the discussion

	
	Nokia, Nokia Shanghai Bell: The content does not reflect RAN agreement on supported SCS. For minimum channel bandwidths final decision needs to wait for RAN1 agreements on initial access signals

	
	Huawei: @Nokia: indeed, it was intentional to capture previous agreement and to wait for potential RAN decisions follow-ups. Revision suggested.

	R4-2101280
	Ericsson:  We need to consider not only the transient at TDD UL/DL switch but also the cases of SRS and SRS/PUCCH and SRS/PUCCH masks.

	
	Nokia, Nokia Shanghai Bell: Table 1 is not clear, maybe better t remove the separation in 2 tables, and use 3gpp formatting. When the TPs are merged we could think about using separate sub-clauses for this topic as in R4-2102009

	
	Huawei: wait for conclusions of 1-8.

	R4-2101863
	Nokia, Nokia Shanghai Bell: This TP is in line with Proposal 1 in issue 1-8. If this proposal is agreed, when the TPs are merged we could think about using separate sub-clauses for this topic as in R4-2102009 and combined with the text from R4-2101280.

	
	Huawei: wait for conclusions of 1-8. if approved, we would rather modify the wording from “has to consider” to the list of topics for RF and demod experts to look into.

	R4-2101955
	Ericsson: We need to consider not only the transient at TDD UL/DL switch but also the cases of SRS and SRS/PUCCH and SRS/PUCCH masks.

	
	Nokia, Nokia Shanghai Bell: It is not clear why we should mention BW as we commented in issue 1-8

	
	

	R4-2102009
	Ericsson: Regarding Analog beamforming switching time RAN4 should consider the time relevant for switching a beam from one state to another including, complete system aspects such as controlling PA power, internal interfaces. Even though RF switch time for a discrete phase shifter can be as low as 10 ns, this value is not representable for a complete system. This must be clarified in the text proposal in subclause 4.2.2.2. Proposal 1: Improvement of TAE requirements shall be considered depends to some extent also on the feature to be considered. We agree to Proposal 2: RAN4 to apply scaling of UE timing accuracy in Table 7.1.2-1 and TA command accuracy in Table 7.3.2.2-1 in TS 38.133 for wider SCS in >52.6 GHz, similarly to what is currently specified for existing SCS values.

	
	Huawei: prefer not to capture conclusion on RRM aspects at this stage, i.e. UE timing error timing error extrapolations, until verified by the RRM experts.  
TAE conclusions seems to be sufficiently open ended to be captured. 
Numerology and channel BW conclusions to be aligned with 1-2 outputs

	
	

	R4-2101181
	Nokia, Nokia Shanghai Bell: This TP is not acceptable in its current form. It captures one company proposal for PN mask which has not been agreed, and includes a lot of background information on PLL operation which is not necessary for 3GPP document. We should first agree on the PN model in related issue or in WI phase, and only then consider capturing agreed content in the TR, especially taking into account that in previous meeting a WF was agreed to continue PN model discussion only on WI phase.

	
	Huawei: Considering discussion last meeting, this TP looks quite remote to than we were trying to conclude. Agree with Nokia. In anything, focus shall be on frequency range specifics. 
To be synced with 1-10.

	R4-2102008
	Since more recent information have been presented and also distributed to RAN1 for analysis we need to capture that information in the TR. The reason to have a SI is to prepare information before the WI. Therefore, it is reasonable to collect all data presented so far regarding phase noise. The text proposal as it is does not add anything, of because we need to add information to be able to finalize the work with requirements in the WI. 
We should have a statement in the TR where we clarify that RAN4 have not decided on any model. All information is just input for further discussions and analysis in SI.

	
	Huawei: this TP looks quite different to the other TPs for PN. Considering range of proposals in 1-10, that may be much easier baseline to start with to get to the RAN4 consensus. 
To be synced with 1-10.

	
	

	R4-2102839
	Ericsson: In principle we agree. Maybe we can improve the text a little bit. “can be considered” to change to “may be considered”

	
	Nokia, Nokia Shanghai Bell: The content of the TP seems to be very much RAN1-related and not aligned with the earlier agreement that PT-RS is RAN1 topic.

	
	Huawei: please refer to Huawei feedback in 1-10 which is not aligned with this TP. To be synced with 1-10.




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1 -2
	Agreement from GTW: 400 MHz max BW for 120 kHz SCS is agreed in GTW
Recommendations for 2nd round: Ericsson to lead the Work on WF producing a single TP on numerology and chan BW

	Sub-topic#1-5
	Agreement from GTW No further discussion this meeting. Per RAN4 previous way forward R4-2017832 CA will be discussed during the WI.
 Companies are encouraged to consider CA and bring information into the WI.
: 
Agreement for 2nd round: No further discussion this meeting.

	Sub-topic#1-6
	Agreement from GTW: Further discuss in round 2 WF.
Agreement for 2nd round from GTW: Further discuss in round 2 WF.

	Sub-topic#1-7
	Agreement from GTW: No further discussion during this meeting. 
RAN4 routinely defines regional bands and bands based on regulatory differences, including the case of licensed/unlicensed. We will address band specifics in the WI.
Agreement for future meetings : Identify the difference between specifying licensed and unlicensed bands and then decide the priority, aiming to achieve common design as much as possible.
Agreement for 2nd round from GTW: No further discussion during this meeting.

	Sub-topic #1-8
	Agreement from GTW: Work on WF producing a single timing TP during round 2 (Nokia to provide the TP)
Agreement for 2nd round from GTW: Work on WF producing a single timing TP during round 2 (Nokia to provide the TP)

	Sub-topic #1-9
	Agreement from GTW: Further discussion
Agreement for 2nd round from GTW:) Further discussion

	Sub-topic #1-10
	Agreement from GTW: The Phase noise models captured in the LS to RAN1 are included in a single TP (Ericsson to provide the TP). PTRS not part of the content, GTW last meeting decision was PTRS is RAN1 decision.
Agreement for 2nd round from GTW:)WF to capture TP provided by Ericsson



Recommendations on WF/LS assignment 
	
	Issue
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	R4-TBD
	Sub-topic#1 -2
	WF on numerology and channel bandwidth including TP into TR 
	Ericsson

	R4-TBD
	Sub-topic#1 -6
	WF on band definition and alignment with 802.11ad/ay including TP into TR
	Qualcomm

	R4-TBD
	Sub-topic#1 -8
	WF on timing  including TP into TR
	Nokia

	R4-TBD
	Sub-topic#1 -10
	WF on phase noise including TP into TR
	Ericsson



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  
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