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Agenda item:			13.2
Source:	Moderator (Qualcomm Incorporated)
Title:	Email discussion summary for [96e][140] FS_NR_52_to_71GHz
Document for:	Information
Introduction&Conclusion
WF’s  and LS assigned and their recommended status. in the first round
	R4-2011837           #1
	WF on PA and antenna assumptions for 60 GHz BS
	Huawei
	Agreeable

	R4-2011838           #2
	WF on numerologies for FS_NR_52_to_71GHz
	Intel
	Agreeable

	R4-2011839           #3
	WF on PTRS evaluation and RAN4 aspects
	Nokia

	Agreeable

	R4-2011840           #4
	WF on power amplifier model in 60 GHz
	Skyworks
	Agreeable

	R4-2011904  

	Reply LS to RAN1 and NR evaluations for above 52.6 GHz
	Nokia
	Agreeable



In general, there was a lot of discussion among other on PN and PA models and BS aspects. Current agreement are captured in the WF’s and RAN1 work is aided by the LS. It is recommended to proceed with text proposals to common TR in next meeting based on agreeable content in WF’s and newly proposed content in the next meeting. 
Topic #1: Numerology, Channel BW 13.2.2
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2009758
	On numerology and channel bandwidth in 52.6 - 71 GHz
	Intel Corporation
	Observation #1: Competing wireless systems, i.e., 11ad/ay, sharing the same unlicensed spectrum already support 2.16 GHz as a single channel bandwidth. Latest release of 11ay specifies channel bandwidth up to 8.64 GHz with channel aggregation.
Observation #2: Supporting smaller channel bandwidth for NR in 52.6 – 71 GHz frequency range would make NR less competitive against to the existing other wireless systems.
Proposal #1: RAN4 agrees on the maximum FFT size of 4k.
Proposal #2: Supported channel bandwidth is up to 2000 MHz.
Proposal #3: Minimum channel bandwidth is one in range of 500 MHz – 800 MHz. Further down selection is required.

	R4-2009798
	Discussion on numerology and CBW for above 52.6 GHz
	CATT
	Proposal 1: The maximum CBW supported by above 52.6GHz is 800MHz.
Proposal 2: The SCS supported by above 52.6 GHz is 60 KHz, 120 KHz and 240 KHz.


	R4-2009945
	Initial considerations on the numerology and channel bandwidth sizes for 60GHz frequency range
	Apple Inc.
	Proposal 1:	Clarify whether short range (devices nearly touching) communication is within the scope of the 3GPP SI or not.
Proposal 2:	Following RAN WG1 request, conduct further studies on the phase noise model to conclude which sub-carrier spacing value(s) can be considered for 60GHz numerology.


	R4-2010109
	Numerology and channel BW on supporting NR from 52.6GHz to 71GHz
	CMCC
	Proposal 1: 4K FFT assumption should be reused for NR supporting above 52.6GHz to 71GHz.
Proposal 2: It is proposed to consider up to 480KHz SCS for 52.6GHz~71GHz.
Proposal 3: Considering up to 480KHz SCS, the maximum supported channel bandwidth in 52.6GHz ~71 GHz should be less than or equal to 1.6GHz. 
Proposal 4: Carrier aggregation is needed to achieve competitive high peak data rate with 802.11ad/ay in 52.6GHz ~71 GHz


	R4-2010291
	Discussion on system parameters for B52.6G
	vivo
	Proposal 1: In order to minimize the impact on other RAN WGs, Option 1 is preferred.
Option 1: Extend FR2 from 52.6G to 71GHz.
Option 2: Define a new FR for B52.6G. 
Proposal 2: RAN4 can evaluate whether to introduce of example frequencies for B52.6GHz for the purpose of RF analyses during SI.
Proposal 3: According to the regulatory survey, two separate bands should be defined to cover US region and EU region for frequency range beyond 52.6GHz.
Proposal 4: If unlicensed bands are to be defined, then no need to preclude ITS spectrum in the same frequency range.
Proposal 5: (960K, NCP) with maximum 2GHz carrier BW and (120K, NCP) with maximum 400MHz carrier BW are preferred for 52.6-71GHz
Observation 1: 2GHz carrier BW will result in more relative BW ratio than FR2.
Proposal 6: For (960K, NCP) with 2GHz carrier BW, RF requirements need to be relaxed considering the larger relative BW ratio.
Observation 2: SCS based channel raster is used. Channel raster can be decided until the band and used SCSes are defined.
Observation 3: Sync raster for B52.6G can be decided after these following parameters are decided:
Operating band, Min CHBW, SSB SCS, Channel raster.


	R4-2010500
	Discussion on numerology and channel bandwidth for 52.6 GHz to 71 GHz
	Huawei, HiSilicon
	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.


	R4-2010726
	Applicable numerologies and channelization options for above 52.6 GHz
	Nokia, Nokia Shanghai Bell
	Observation 1: Larger subcarrier spacing is required to take advantage of available spectrum with reasonable FFT size.
Observation 2: 2.16 GHz channels maximize co-existence with WiGig.
Observation 3: n x 400 MHz channelization and CA within 2.16 GHz BW enable narrowband operation and good re-usability of FR2 HW.


	R4-2010946
	Discussion on system parameters for 52.6GHz-71GHz
	ZTE Corporation
	Proposal 1: to specify 2.16GHz, 4.32GHz, 6.48GHz, 8.64GHz channel bandwidth for NR system operating from 57GHz-66GHz.
Proposal 2: to further increase the sampling rate to be higher than 1.96608GHz. 
Proposal 3: to adopt the following candidate SCS and maximum FFT size is maintained as 4096 from 57-66GHz.
	SCS [KHz]
	FFT size
	Sampling Rate

	960
	4096
	3.932160GHz

	1920
	2048
	3.932160GHz


Observation: 52.6-54.25GHz cannot be used for IMT and 54.25-57.24GHz is not identified for IMT in ITU-R yet.
Proposal 4: to adopt the following candidate SCS and maximum FFT size is maintained as 4096 from 66-71GHz.
	SCS [KHz]
	FFT size
	Sampling Rate

	120
	4096
	0.491520GHz

	240
	4096
	0.983040GHz

	480
	2048
	0.983040GHz

	960
	1024
	0.983040GHz




	R4-2011440
	Numerology considerations for beyond 52GHz
	FUTUREWEI
	Observation 1. A larger fraction of a slot is used for switching between Tx and Rx with higher numerology.
Observation 2. Processing time requirements should be considered with extensions in numerology.
Observation 3: By extending the numerology to 480 kHz SCS, a carrier bandwidth with a maximum 1600 MHz bandwidth is mathematically possible using the same sampling time. RF and implementation complexity should be considered.



Open issues summary
Sub-topic 1-1
Feasible FFT size assumption 
Open issues and candidate options before e-meeting:
Issue 1-1-1: Maximum FFT size
· Proposals
· Option 1: 4096
· Recommended WF
· Agree maximum FFT of 4096
Issue 1-1-2: Feasible SCS
· Proposals
· Candidate SCS values are shown in the table below.
	Proposal ID
	Proposal

	1-1-2.1
	Allow 60 kHz

	1-1-2.2
	Allow 120 kHz

	1-1-2.3
	Allow 240 kHz

	1-1-2.4
	Allow 480 kHz

	1-1-2.5
	Allow 960 kHz

	1-1-2.6
	Allow 1920 kHz


· 
· Recommended WF
· Discuss and companies provide input. This is also related to channel BW discussion
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz
· Proposals
	Proposal ID
	SCS [KHz]
	FFT size
	Sampling Rate

	1-1-3.1
	960
	4096
	3.932160GHz

	1-1-3.2
	1920
	2048
	3.932160GHz


· 
· Recommended WF
· Discuss and companies provide input. This is also related to channel BW discussion and feasible SCS discussion.
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
· Proposals
	Proposal ID
	SCS [KHz]
	FFT size
	Sampling Rate

	1-1-4.1
	120
	4096
	0.491520GHz

	1-1-4.2
	240
	4096
	0.983040GHz

	1-1-4.3
	480
	2048
	0.983040GHz

	1-1-4.4
	960
	1024
	0.983040GHz


· 
· Recommended WF
· Discuss and companies provide input. This is also related to channel BW discussion and feasible SCS discussion.
Sub-topic 1-2
Channel BWs
Open issues and candidate options before e-meeting:
Issue 1-2: Min and Max Channel BW options
· Proposals
· 
	Option number 
	Min ch BW
	Max ch BW

	Option 1
	500 to 800 MHz (further refine)
	2 GHz

	Option 2
	No proposal
	800 MHz

	Option 3
	
	Discuss between RAN1/RAN4

	Option 4
	
	<=1.6 GHz

	Option 5
	
	400 MHz

	Option 6
	2.16 GHz
	8.64 GHz

	Option 7
	400
	400 (use CA for wider transmission)


· 
· Recommended WF
· Discuss and companies provide input. This is also related to the feasible SCS discussion.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Charter Communications, Inc.
	Sub topic 1-1
Issue 1-1-1: Maximum FFT size
· Option 1: 4096
We agree with this recommendation
Issue 1-1-2: Feasible SCS
We have performed simulations that have been presented in R1 (R1-2006649) and concluded that 960 khz scs provides the best performance for maximum channel bandwidth of 2.16 GHz.  Furthermore, max channel bandwidth of 2.16 GHz improves co-existence with wiGig (802.11ad/ay)
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz
We need to discuss further and provide pro’s and con’s regarding splitting the band 57-66 GHz and 66-71 GHz.   We agree that aligning NR-U in 60 GHz with 802.11ad/ay improves frequency sharing and that max channel bandwidth should be set at 2.16 GHz.
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
As mentioned above, we need to provide more discussion about the pro’s and con’s of splitting the band. We preferred that scs for this band be limited to 240 khz min and include 960 khz and 1920 khz scs’s. .Minimum channel bandwidth in this band should be restricted to 800 MHz.  Maximum channel bandwidth, 2.16 GHz
Sub topic 1-2
Issue 1-2: Min and Max Channel BW options
Our preferences are either option 1 or option 6.  Upon further discussions, we can converge to one option.

	Futurewei
	Sub topic 1-1-1: Maximum FFT size 
The general consensus is a 4096 pt FFT. However, one question is whether the 3300 RE limit could be relaxed. It is well understood that there would be design impact (hardware designed for 3300 REs) and signaling impact.
Since the channel bandwidths are larger, more guardband can be introduced to account for the larger number of REs. For example, assume the largest bandwidth possible for 240 kHz SCS is 800 MHz with a 3300 RE limit. Increasing the RE limit to 3708 increases the channel bandwidth to 889.92 MHz. This is close to 1 GHz when 55 MHz of guard is introduced at the top and bottom of the channel. It is 89% channel occupancy (889/1000).
This is a discussion about the possibility of reducing the number of carriers by increasing the number of available REs.
Sub topic 1-1-2: Feasible SCS
….The SCS decision is based on many factors and should not be decided in this meeting.
Phase noise and Reference signal design (PTRS) with possible compensation techniques
EVM
Channelization
Delay spread performance
Timing requirements.
Sub topic 1-1-3 Maximum FFT size for each SCS 57-66GHz
The tradeoff in the size of the FFT and SCS is one option that can be considered even with the current sampling rate. It is understood that an increased sampling rate can allow a larger bandwidth. However, the increased sampling rate is related to issue 1-2 (what is the best performing SCS). At this moment, it should be listed as an option as with the other SCS. 
Sub topic 1-1-4: Maximum FFT size for each SCS 57-66GHz
The first two entries are currently implementation options. The latter two are based on whether 480 and 960 kHz SCS are considered and the maximum carrier bandwidth. It may not be possible to conclude at this moment.
Subtopic 1-2 Min and Max Channel BW options
One of the difficulties in the bandwidth discussion is understanding what channelization is actually required (2.16 GHz?) and the SCS. In addition, UE complexity and channel access rules also need to be understood.


	Intel
	Issue 1-1-1: Maximum FFT size
Support Option 1: 4096 FFT size

Issue 1-1-2: Feasible SCS
We think RAN4 should focus on channel BW discussion for the time being. Once supported CBWs become clear then RAN4 can discuss and down select supported SCS next. 
 
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz
We would like to understand better the motivation having separated FFT size for 57 – 66 and 66 – 71 GHz?
 
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
Same to Issue 1-1-3. We would like to understand better the motivation having separated FFT size for 57 – 66 and 66 – 71 GHz?

Issue 1-2: Min and Max Channel BW options
Option 1. Since the frequency range is an unlicensed spectrum, we don’t see strong motivation to introduce smaller CBW. Also we suggest to focus on supported single CBW. Once RAN4 decides it then RAN4 could further discuss whether CA operation is allowed and how many CCs will be supported. 

	Ericsson
	We can agree to an assumption of a max 4096-point FFT. This is not written in any specification; it is a background assumption. We do not see any need to relate this assumption to SCS. We should inform RAN1 of this assumption.
We do not see a value in listing candidate SCS as they are well known; we should focus on providing information on assumed max FFT size, PN model to RAN1, who will do the system evaluation to decide the numerology.
It is premature to consider maximum and minimum bandwidth; firstly, the system considerations should be evaluated by RAN1 considering information from RAN4 on the PN, then based on the assumed max FFT and numerology the bandwidth sizes will come out.

	CMCC
	Issue 1-1-1: Maximum FFT size
Agree maximum FFT of 4096
Issue 1-1-2: Feasible SCS
We consider 480KHz as the maximum SCS, since 960KHz may cause significant changes on physical layer design 
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
We don’t see the need to separate the FFT size assumption for 57-66GHz and 66-71GHz. And the FFT size assumption is also not related to the SCS. We only consider the maximum FFT assumption.
Issue 1-2: Min and Max Channel BW options
The minimum and maximum channel BW is calculated based on the assumed SCS. It seems that companies agree 4096 as the maximum FFT size, so if we keep the 3300 subcarrier assumption in Rel-15, the maximum channel bandwidth under 480KHz is 1.6GHz. We understand the motivation to complete with 802.11, at this same time we also need to consider the impact on RAN1/2 specs caused by the very large SCS.


	vivo
	Issue 1-1-1: Maximum FFT size
We agree maximum FFT of 4096.
Issue 1-1-2: Feasible SCS
960kHz SCS is preferred to support maximum 2GHz Channel bandwidth.
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
We also have the concern for different considerations are taken for 57-66GHz and 66-71GHz. Does it mean to define different Numerology and CHBWs for these two frequency ranges?
Issue 1-2: Min and Max Channel BW options
We prefer Max CHBW of 2GHz for a single carrier. For the min CHBW, whether to support the defined channel bandwidths set in FR2 needs to be considered.

	CATT
	Issue 1-1-1: Maximum FFT size
We support 4096.
Issue 1-1-2: Feasible SCS
We’re ok with 60, 120 and 240 KHz.
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz and
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
We also don’t understand why they’re separated to be discussed.
Issue 1-2: Min and Max Channel BW options
We think reusing NR FR2 capability should be considered, therefore we’re ok with CBW up to 800MHz or 400MHz. For the min BW, smaller BW such as 50 MHz should be allowed. For the maximum CBW, mandatory or optional should be discussed.

	ZTE
	Issue 1-1-1: Maximum FFT size
Support Option 1: 4096 FFT size
Issue 1-1-2:  the feasible SCS could be ranging from 120KHz , 240KHz, 480KHz, 960KHz and 1920KHz could be FFS.
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
For maximum FFT size for 57-66GHz and 66-71GHz, it should also be 4096. 
Issue 1-2:
For maximum channel bandwidth, it  should be related with feasible SCS and we suggest to wait the decision for feasible SCS. 
For minimum channel bandwidth, we think it should be up to the basic system design, or SSB PRB configuration and operators’ deployment.

	Nokia, Nokia Shanghai Bell
	Sub topic 1-1: 
Issue 1-1-1: We agree to have maximum FFT size of 4096
Issue 1-1-2: We consider SCS from 120 kHz to 960 kHz (Proposal ID 1-1-2.2 to 1.1.2.5) to be needed. 120 kHz provides compatibility with and re-use of FR2 specifications and hardware, enabling smooth transition from current FR2 to higher frequencies. To align with 2.16 GHz WiGig channels 960 kHz SCS is needed together with 4k FFT to cover the channel bandwidth.
Issue 1-1-3 and 1-1-4: SCS and FFT definition should be the same for both frequency ranges. Maximum values can be the same as proposal IDs 1-1-3.1 
Sub topic 1-2: 
Issue 1-2: Minimum channel bandwidth 400 MHz and maximum 2.16 GHz. Carrier aggregation can be used to reach wider configurations both as multiples of 400 MHz and 2.16 GHz.

	Apple
	Issue 1-1-1: Maximum FFT size: We agree with proposals to limit maximum FFT size to 4096.
Issue 1-1-2: Feasible SCS: Feasible SCS is one of the most crucial parameters that influence further discussions on the minimum and maximum channel sizes, number of available RBs, etc. Our preference is consider further {120,240,480kHz} SCS as the main candidate options.
Issue 1-1-3 and 1-1-4: We do not understand reasons for having different SCS options for 57-66 and 66-71GHz frequency ranges.
Issue 1-1-5 and 1-1-6 Min and Max Channel BW: It is somewhat premature to have a decision now on the minimum and the maximum channel sizes as it heavily depends on SCS. Nevertheless, we support the view of some companies that we can consider 400MHz as one option for the minimum channel size and leverage CA to enable larger channels.

	Huawei
	Sub topic 1-1
Issue 1-1-1: Maximum FFT size: Maximum FFT size should be 4096
Issue 1-1-2: Feasible SCS: 120kHz and 240kHz could be considered as the candidate SCS.
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
We do not support FFT size discussion splitting for two sub-ranges. 
Sub topic 1-2
Issue 1-2: Min and Max Channel BW options: For the maximum channel bandwidth, we support 400MHz. 

	Sony
	Issue 1-1-1: Maximum FFT size: 
Agree with the moderator’s proposal with 4096 FFT size
Issue 1-1-2: Feasible SCS: 
Support at least 960 kHz. Smaller SCS values are not feasible to support channel bandwidth 2.16 GHz with 4096 FFT, and they also suffer from a higher ICI due to the phase noise. 
Issue 1-2: Min and Max Channel BW options
Option 1 is our preference. We think it is important that 3gpp aligns the bandwidth with other communication system in the unlicensed band to provide competitive wideband service. Aggregate multiple CCs to achieve the same bandwidth may also be considered. However, we share a similar view as Intel here that this can be further studied afterwards.


	Skyworks
	1-1-1: option 1 has been the assumption so far and since we are discussing higher SCS altogether, it is unlikely to increase
1-1-2: for unlicensed operation, supporting similar BW than WiGig should be a criteria but we need to understand both min and max channel BW to be supported to understand the number of SCS. Since for FR2 we use only up to 120kHz  it seems a minimum to also support 200MHz (and 120 or 240kHz SCS?) should there be a differences between licensed and unlicensed operation?
1-1-3/4: Our understanding is that the split is licensed vs unlicensed rather than frequency ranges. If so it may allow to pick 2-3 SCS values per use case.
1-2: It would be better to agree min/max BW for the different use cases since unlicensed is pushing for the max and we would imagine that some BW continuity is needed vs FR2 for licensed cases.

	Qualcomm Incorporated
	Issue 1-1-1: Maximum FFT size -  4096.
Issue 1-1-2: Feasible SCS
We have shown in R1-2006797 that 960 SCS is good for indoor deployments in allows channel bandwidths of approximately 2 GHz, equivalent to 802.11. We also find 120 SCS to be good for outdoor coverage deployments, allowing for 400 MHz channel bandwidths and ISD on par with FR deployments.
Issue 1-1-3: Maximum FFT size for each SCS 57-66GHz
We need to discuss further why we would split this.
Issue 1-1-4: Maximum FFT size for each SCS 66-71GHz
We need to discuss further why we would split this.
Issue 1-2: Min and Max Channel BW options
For maximum channel bandwidth approximately 2 GHz to be on par with 802.11. For minimum we anticipate deployments where devices with less bandwidth and throughput are acceptable. We expect a minimum of 50 MHz would be appropriate.


 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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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
	Tentative agreements: 
Issue 1-1-1: FFT max size assumption for work going forward is 4096 
Issue 1-1-2: Max SCS, 960 kHz is preferred by many even some concerns are expressed and 480 kHz is preferred too. Few companies did not want to choose anything at this time. Tentative agreement is to keep studying SCS up to 960 kHz. 
Issue 1-1-3 and 1-1-4: Strong preference was to keep discussion common for the whole frequency range.
Issue 1-2: Majority preference seemed to be keeping this issue open. Charter, vivo and Nokia  leaned towards 2.16 GHz. . CATT wanted 800MHz and also min to be smaller than 50 MHz. Huawei indicated max in 400 MHz. Tentative agreement going forward is to focus on analyzing feasibility for 2.16 GHz max channel BW. 
Candidate options:

Recommendations for 2nd round: Continue working on 1-1-2 and 1-2 within the WF.



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

	#1
	WF on numerologies for FS_NR_52_to_71GHz
	Intel





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 
Comments from companies on “R4-2011838, WF on numerologies for FS_NR_52_to_71GHz,	 Intel”
	Company
	Comments collection

	Ericsson 
	At this point we could agree to capture in the WF that 480 kHz and 960 kHz are good candidates for further evaluation at next meeting

	
	

	
	

	
	




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  

	R4-2011838, WF on numerologies for FS_NR_52_to_71GHz,	 IntelXXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”This WF based on email discussions and comments here is approvable. 	Comment by Author: Agree



Topic #2: Phase Noise
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009562
	Sony
	Observation 1: the PN model proposed in R1-2003851 based on the literature review has a more significant phase noise power spectral density spectrum than the existing PN models in TR 38.803. 
Observation 2: A significant difference in terms of EVM performance can be observed with the new PN model proposed in R1-2003851 compared to Ex. 1 in TR 38.803, and an enlarged SCS would be necessary for the higher spectrum to reduce the impact from ICI in this case.  
Proposal 1: RAN4 can discuss whether the new phase noise model would be needed based on practical transceiver architectures and sources of impairments at frequency range from 52.6 GHz to 71 GHz.

	R4-2009757
	Intel Corporation

	Observation #1: The phase noise models in TR 38.803 are not intended for performance requirements for RAN4 specifications.
Observation #2: Phase noise models in TR 38.803, i.e., Ex-1 and Ex-2 for UE, already cannot meet FR2 256QAM EVM requirement without taking into account other RF impairments. Ex-2 for BS showed marginal performance.
Observation #3: Phase noise models in TR 38.803 are pessimistic for UE performance evaulation. 
Observation #4: If RAN1 design is based on the PN models in TR 38.803 for 52.6 – 71 GHz, the system will be conservative or overdesigned in other word.
Observation #5: It would be hard for RAN4 to agree on a common PN model as PN is an implementation specific.

	R4-2009946
	Apple Inc.
	Observation: Example 1 can model more accurate the phase noise for a 60 GHz compared to Example 2, and the loop BW in Example 2 is too narrow when considering a mmWave system.

	R4-2009945
	Apple Inc.
	Proposal 2: Following RAN WG1 request, conduct further studies on the phase noise model to conclude which sub-carrier spacing value(s) can be considered for 60GHz numerology.


	R4-2010176
	Ericsson
	Proposal 1: 
Consider the following phase noise model for evaluating the designs of NR operation in the 52.6 – 71 GHz frequency range: 

where
	Parameter
	Value/expression
	Parameter
	Value

	
PSD0
	
	

	

	fz,1
	1.6e3
	αz,1
	2

	fz,2
	200e3
	αz,2
	1

	fz,3
	
	αz,3
	2

	fp,1
	1
	αp,1
	3

	fp,2
	1e6
	αp,2
	2



Proposal 2:
Consider 5 dB design margin (DM) used in the proposed new phase noise model to cater for variation in manufacturing process, frequency and temperature.

	R4-2010292
	vivo
	Proposal 1: Evaluate the PN models based on the examples given in TR 38.803 in RAN4 and make sure whether it is suitable for B52.6GHz.

	R4-2010727
	Nokia, Nokia Shanghai Bell
	Observation 1: Only QPSK and 16-QAM can be supported with SCS<960 kHz
Observation 2: 64-QAM requires 960kHz SCS for reasonable performance   
Observation 3: Very large SCS is required to support high-order modulations with Rel. 15 PTRS configurations.
Observation 4: Block-PTRS can enable efficient compensation with lower PTRS overhead and enable using 120kHz SCS for at least up to 64-QAM.
Observation 5:.SC-FDMA is more robust under phase noise than OFDM and can enable use of smaller SCS with significantly smaller PTRS overhead. Even 120kHz can be supported for 64-QAM.
Observation 6: New PTRS configurations for DFT-s-OFDM provide significant performance improvements for higher-order modulations with smaller SCSs.
Observation 7: Based on our MPR (Maximum power reduction) simulations modulation quality (EVM) is often the limiting for the achievable maximum transmit for NR from 52.6 GHz to 71 GHz
Proposal 1: Inform RAN1 that RAN4 sees phase noise as critical component for system performance and enhancements to rel-15 PTRS are seen necessary by RAN4 for both CP-OFDM and DFT-s-OFDM operation

	R4-2011494
	Huawei, HiSilicon
	[bookmark: OLE_LINK149]Observation 1: Both Model 1 and 2 captured in TR 38.803 is not adaptable for UE PN model in 70GHz.
Observation 2: PTRS design in RAN1 may have some relation with PN model.
Proposal 1: For 70GHz, take multiple zero/pole PN model, the parameters are assumed as in Table1.
Table 1. Parameters of multiple zero/pole model for 70GHz
	PSD0
	8894 (39.49dB)

	n,m
	fz,n
	αz,n
	fp,m
	αp,m

	1
	3e3
	2.37
	0.7
	3.2

	2
	120e3
	2.8
	330e3
	3.2

	3
	900e6
	2.4
	17e6
	1




	R4-2011439
	Futurewei
	Proposal 1: Inform RAN1 to continue using the phase noise models as captured in TR38.803.
Proposal 2: 480 kHz SCS should be evaluated in RAN4 for 60 GHz operation.



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 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Phase noise model
· Proposals
· Option 1: Inform RAN1 about the Ericsson PN model.
· Option 2: Inform RAN1 about the Huawei/HiSilicon PN model.
· Option 3: Further evaluate PN models within RAN4 during this SI.
· Option 4: RAN4 use 38.803 models for any PN related work during this SI.
· Recommended WF
· Discuss and companies provide input. 
Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: Inform RAN1 about PTRS
· Proposals
· Option 1: Include Ericsson PTRS wording in reply LS to RAN1
· Option 2: Do not include PTRS in potential reply LS to RAN1.
· Recommended WF
· Discuss and companies provide input. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Charter Communications, Inc.
	Sub topic 2-1: 
Issue 2-1: Phase noise model
We prefer option 1, inform RAN1 about Ericsson’s PN model
Sub topic 2-2:
Issue 2-2: Inform RAN1 about PTRS
We prefer option 1, Ericsson’s PTRS wording

	Intel
	We would like to make it clear that PN models in TR 38.803 are for information purpose and not intended for RAN4 requirements or performance evaluation.
Based on the previous RAN4 discussions, the PN models are pessimistic.  

	Ericsson
	Sub topic 2-1: Based on collected published PN characteristics relevant for 52 to 71 GHz in R4-2010176, we see a need to inform RAN1 both on the actual PN profiles, modelling and comparison with previous models. We prefer option 1, but since different PN models exist we are open to inform RAN1 that both models exist and that they are quite close in some areas. We propose to inform RAN1 that the models in 38.803 are now old and more up to date models have been developed as technology has evolved.
Sub topic 2-2: In our view, RAN4 should provide the best information we can about phase noise models; RAN1 then evaluates and decides on PT-RS design & benefits.


	vivo
	Issue 2-1: Phase noise model
For the PN model, we would like to know what the differences are between these PN models, Ericsson’s, Huawei’s and the existing PN models in TR 38.803.
Issue 2-2: Inform RAN1 about PTRS
We do not see the PTRS wording. Also, PTRS is in the scope of RAN1, we do not see the need to inform RAN1 about PTRS.

	ZTE
	Issue 2-1: Phase noise model
For PN model, we think referring to 38.803 is enough to avoid the unnecessary discussion happened in NR SI phase.
Issue 2-2: Inform RAN1 about PTRS
PT-RS is within RAN1 scope, it is better to remove that from RAN4 LS.

	Nokia, Nokia Shanghai Bell
	Sub topic 2-1: 
Issue 2-1: In input contributions some companies saw TR 38.803 models pessimistic and others proposed worse performing PN models. The spread of opinions seems to imply that the models are close enough to be used by RAN1 for physical layer evaluations. We can inform RAN1 that PN models in 38.803 can be used in this SI to avoid delay in their work. RAN4 can further keep discussing whether refinement to these models are needed to define performance requirements.
Sub topic 2-2:
Issue 2-2: Unclear what PTRS wording moderator is referring in the options. In our contribution we propose to inform RAN1 that PT-RS enhancements are seen necessary by RAN4 and that is our preference.

	Apple
	Agree that when frequency offset is larger than the loop BW, the PN model is dominated by VCO. We have pointed out in our paper (R4-2009946) that the PN model is implementation specific. When comparing both Examples, in our view the multi-zero pole (Example 1 in TR 38.803) provides a more accurate modelling than IEEE zero-pole model in (Example 2 in TR 38.803). Our preference is Option 3.

	Huawei
	Issue 2-1: Phase noise model
Prefer option 2. It can be used for both UE and gNB. Considering PN model is used for RAN1 evaluation, we are open to further evaluate on whether PN model can be improved.
Issue 2-2: Inform RAN1 about PTRS
Reuse Nokia wording on PTRS? We prefer to add something on PTRS improvement, and it may have impact on PN model.

	Sony
	Issue 2-1: Phase noise model: 
Option 1 is preferred: Inform RAN1 about the Ericsson PN model. Considering this model is based on the latest literature review and shows more conservative performance comparing to the exists ones, we think it is meaningful to inform RAN1 with the updated PN model. 

	Skyworks
	2-1 Aside from assessing phase noise, one aspect is related again to the target application and BW. Phase noise can be designed for different levels based on how much current is spent. It is also very dependent on loop BW design and thus there may be lock time requirements that would influence this.

	Qualcomm Incorporated
	Issue 2-1: Phase noise model
We prefer to inform RAN1 the example 2 phase noise model is appropriate.
Issue 2-2: Inform RAN1 about PTRS
We prefer to leave PTRS out of any reply LS. Design of PTRS is fully their area of responsibility.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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#2
	Tentative agreements:
Issue 2-1: It seems companies opinions are scattered mostly between TR models and Ericsson models but many companies want to also study further. Mild majority preferred to use the TR models and this is what RAN1 is already using. We will need further discussions in 2nd round. 
Issue 2-2: More companies wanted to say something about PTRS to RAN1 but there is no common understanding what to say. Some companies also shared the opinion that PTRS should be left to RAN1 only. More discussions are needed to conclude in WG4 level on the importance of PTRS. Further discuss on 2nd round and a WF on this topic to capture what actions ran4 should do.   
Candidate options:
Recommendations for 2nd round: Continue to discuss 2-1 in the second round. For 2-2 work within the WF to progress the issue.



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

	#2
	WF on PTRS evaluation and RAN4 aspects
	Nokia





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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)
Comments from companies on “R4-2011839, WF on PTRS evaluation and RAN4 aspects, Nokia”
	Company
	Comments collection

	Ericsson
	In the WF and potentially also the LS to RAN1 we need to capture the fact that new information regarding phase noise have been presented. The new information is specially for 52 to 71 GHz and is based on recent published results. The new data is more relevant for the work we do in this study.

	
	

	
	

	
	



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  

	R4-2011839, WF on PTRS evaluation and RAN4 aspects, NokiaXXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”this WF as uploaded is approvable	Comment by Author: Agree



Topic #3: Power Amplifier
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009757
	Intel Corporation
	Observation #6: There is no RAN4 PA model in mmWave.
Observation #7: It would be hard for RAN4 to agree on a common PA model as it is an implementation specific.

	R4-2009921
	Ericsson
	Observation 2-1: As expected, the PA trend analysis show that both achievable output power and PAE degrades over frequency and for 52.6-71 GHz will be worse compared to existing FR2 bands. This makes the thermal aspects more challenging for 52.6-71 GHz compared to FR2 bands as the area for radiating elements also will be smaller.
Observation 2-2: Initial analysis of PA dependencies indicates a feasible ACLR range of 20 – 25 dB for 52.6-71 GHz considering reasonable power efficiency needed to handle the thermal aspects. As we expect larger bandwidths for 52.6-71 GHz, the bandwidth aspects should also be weighted in.
Proposal 2-1: Consider the above information on PA trends when deciding emissions requirements and achievable power. Feasible ACLR seems to be in the range 20-25dB

	R4-2009946
	Apple Inc.
	Proposal 1: Discuss the validity of the Rapp model parameters and consider re-evaluation if required. Also, practical values for Tx impairments should be provided.


	R4-2010292
	vivo
	Proposal 2: PA model of CMOS for 60GHz IEEE 802.11ad can be used as baseline for B52.6GHz.

	R4-2011494
	Huawei, HiSilicon
	Proposal 2: For 52.6-71GHz, Rapp model for PA can be used for RAN1 evaluation, the specific parameter need to be further evaluated in RAN4.



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 3-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1: Power Amplifier Model to RAN1
· Proposals
· Option 1: Include IEEE 802.11ad model in a reply LS to RAN1
· Option 2: Inform RAN1 that RAN4 has no agreed model in a reply LS
· Option 3: Do not include any PA information in potential reply LS to RAN1.
· Recommended WF
· Discuss and companies provide input. 

Sub-topic 3-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-2: Power Amplifier model within RAN4
· Proposals
· Option 1: Adopt IEEE 802.11ad as a common model within RAN4 during this SI
· Option 2: Adopt Rapp model and evaluate Rapp model parameters within RAN4 during this SI
· Option 3: Companies evaluate IEEE, Rapp, or other types of models during this SI
· Recommended WF
· Option 3

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Charter Communications, Inc.
	Sub topic 3-1: 
Issue 3-1: Power Amplifier Model to RAN1
Option 2
Sub topic 3-2:
Issue 3-2: Power Amplifier model within RAN4
Option 3

	Intel
	Issue 3-1: Power Amplifier Model to RAN1
Option 2
Issue 3-2: Power Amplifier model within RAN4
We are not clear the motivation having a PA model within RAN4 as RAN4 has never assumed a common PA model. 

	Ericsson
	Sub topic 3-1: For the numerology selection, we don’t need to send RAN1 a model because the PA impact does not vary with numerology. For the SI RAN4 should consider PA characteristics to derive ACLR, EVM etc.
To indicate the PA technology status, we suggest capturing PA characteristics provided in R4-2009921 in TR. We prefer option 2 and in addition include provided information in TR.
Sub topic 3-2: We are not sure we need a model, like IEEE or Rapp. These models are not sufficient as they do not capture AM/PM characteristics or memory effects. More detailed analysis of the PA characteristics and ACLR scaling should be used during the RAN4 SI to find a range of relevant ACLR values.

	vivo
	For clarification, IEEE PA model is consistent with Rapp model. 
PA information should be provided in the reply LS, even without an agreed common PA model.
Issue 3-2: Power Amplifier model within RAN4
Option 1.IEEE PA model can be used as a baseline if no common PA model in RAN4.
Issue 3-2: Power Amplifier model within RAN4
These options are compatible with each other. They are all acceptable for us.

	Nokia, Nokia Shanghai Bell
	Sub topic 3-1:
Issue 3-1: Option 2 is the closest to our preference. We can inform that RAN4 has no agreed model and give further guidance to use as realistically modelled PA-models as each company has available.  
Sub topic 3-2:
Issue 3-2: Ideally as many real impairments should be modelled as possible. Therefore, option 3 is the closest to ideal but Rapp and IEEE models should be only used in case better models are not available.

	Apple
	As the goals in RAN1 are different from RAN4, we do not believe that exact models for all frequencies of interest are required. But we think RAN1 should be provided with a model which mimics the fundamental behavior in the given range. It could be very well that the already provided Rapp model is sufficient for the task. 
It would be good to message that the new or updated model which we might provide is representative for that frequency range but also that we don’t have a common PA model in RAN4.

	Huawei
	Issue 3-1: Power Amplifier Model to RAN1
Option 3 in this meeting. Currently, we don’t have consensus on PA model, even for Rapp model, no parameter is agreed in RAN4.
Issue 3-2: Power Amplifier model within RAN4
We prefer option 2. Modified Rapp model already captures AM/PM characteristics. For memory effects, no agreement is made for Rel-15, with the maximum potential CBW 2GHz in 60GHz, the relative bandwidth is not large enough to lead to an unavoidable memory effect. But we are open to study more within the SI.

	Skyworks
	3-1/2: As we have seen in FR2 a good part of the PA capability at those frequencies depends on the targeted ACLR performance. If beamforming is assumed again, the is no reason to target high ACLR and the PA performance will be dictated by in-band aspects. this is Also very dependent on the type of waveforms used and modulation orders. At this point we do not think PA models are useful for RAN1. In RAN4 we believe that many models can be used and Rapp is the less elaborate. At this point we believe companies should be allowed to use different model as long as they clarify  the model they used to gage their results.

	Qualcomm Incorporated
	Issue 3-1: Power Amplifier Model to RAN1
· Option 2: Inform RAN1 that RAN4 has no agreed model in a reply LS
Issue 3-2: Power Amplifier model within RAN4
Option 3: Companies evaluate IEEE, Rapp, or other types of models during this SI


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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#3
	Tentative agreements:
Issue 3-1: Good agreement is that no PA model information need to be sent to ran1 or agreement on a model is possible. This issue can be closed. 
Issue 3-2: Most of the companies wanted to leave the PA model discussion open and allow different models to be used. Huawei preferred Rapp model and vivo as proponent of IEEE model is ok using any of the presented models. Tentative agreement is that going forward companies should be allowed to use any model for studies. Assumptions used now and PA models should be documented in to WF. 
Candidate options:
Recommendations for 2nd round:
Continue discussions in 2nd round to further understand is a common PA model beneficial for ran4. 



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

	#3
	WF on power amplifier model in 60 GHz
	
Skyworks




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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 
Comments from companies on “R4-2011840, WF on power amplifier model in 60 GHz, Skyworks”
	Company
	Comments collection

	Intel
	A question for clarification on the first bullet in slide 3.
It is stated that “As already agreed for FR2 Rapp or …”. We are not sure whether RAN4 has an agreed Rapp model? There was a discussion on Rapp model with 28 GHz parameters in 2016 but no outcome. We were wondering what is the “agreed for FR2 Rapp”? Could you elaborate?

	Ericsson 
	RAN4 have not yet agreed on any PA model. In addition to models PA technology trend data have been analyzed. Based on the trend data the capabilities of different technologies can be evaluated. 

	
	

	
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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  

	R4-2011840, WF on power amplifier model in 60 GHz, SkyworksXXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”This document was uploaded late but content seems agreeable. Recommended to be approved. 	Comment by Author: I do not find any uploaded document. It is unclear if this is agreed in principle because the only email comments were from QCOM (we agreed) and Nokia (Jiwoo asking a question). I don’t see an agreement, however I don’t see any objection either. So I think the question might be to Ericsson and Intel to see if their comments were objections. I don’t know what to do about document uploaded. From QCOM perspective it deosn’t matter whether this gets approved or not.



Topic #4: Base Station
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011268
	Huawei
	Proposal: adopt term Frequency Range 3 (FR3) for the frequency range 52.6 – 71GHz, with potential extensions beyond 71GHz depending of RF technology and requirements studies in future. 
Proposal: adopt term BS type 3-O for the purpose of BS classification simplification, as to denote single-RAT NR base station operating at FR3 with a requirement set consisting only of OTA requirements defined at the RIB interface. 
Proposal: it is proposed to capture an extract from the referred PA survey in the TR 38.808, to depict the achievable saturated output power versus frequency for various RF technologies. 
Observation: WA BS does not seem to be practical deployment case for above 52.6 GHz. 
Observation: RAN1 LL/SL assumptions on the (BS and UE) antenna arrays shall be considered as the starting point for further study on the potential and practical antenna arrays for the 52.6 – 71 GHz range.



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 4-1
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-1: BS type name
· Proposals
· Option 1: Adopt type 3-0
· Recommended WF
· Discuss and companies provide input. 
Sub-topic 4-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-2: BS PA model
· Proposals
· Option 1: Extract Psat from survey
· Recommended WF
· Discuss and companies provide input. 
Sub-topic 4-3
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-3: Antenna models
· Proposals
· Option 1: Use RAN1 models as a starting point
· Recommended WF
· Discuss and companies provide input. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Charter Communications, Inc.
	Sub topic 4-1: 
Issue 4-1: BS type name
No strong opinion.  We need to hear more discussion
Sub topic 4-2:
Issue 4-2: BS PA model
No strong opinion.  We need to hear more discussion
Sub topic 4-3:
Issue 4-3: Antenna models
Option 1: Use RAN1 models as a starting point


	Ericsson
	Sub topic 4-1: In one sense, BS type naming is pretty cosmetic and at this stage in the SI we should discuss more fundamental technology characteristics. The FR naming needs to be decided considering RAN1 differences (e.g. new RS structures and/or procedures), RAN2 signaling/procedure impact and RAN4 RF and RRM effects later on. 
If we need a new BS type is too early to decide at this point. First, we need to collect technical input relevant for RAN4 requirements. Also, implications from other RAN ground need to be considered before we can make a decision. We prefer not defining any new BS type at this point in time.  
Sub topic 4-2: The PA power will fall out after the survey is analyzed considering the dependencies between ACLR, power, efficiency. From the PA survey, the Psat can be considered and evaluated, we also need to consider CBW issues in relation to Psat.
Sub topic 4-3: We need to check that RAN1 is using the correct antenna model with correct antenna parameters, to avoid gain normalization issues and non-physical antenna assumptions. If antenna parameters are selected arbitrary, the array antenna model defined by RAN4 and also assumed to be used by RAN1, will produce incorrect absolute antenna gain. The element beam widths must be selected together with the element loss in a correct way, as described in R4-2010845. Based on defined parameter sets corresponding to different deployment scenarios (macro, micro, etc.) the correct radiation patterns can be created. For this frequency range it is interesting to study antennas with larger gain than at lower frequencies. Therefore, new parameter sets compared to FR2 needs to be defined.  

	Nokia, Nokia Shanghai Bell
	Sub topic 4-1:
Issue 4-1: There is no need to rush deciding this. We agree that only OTA architecture is applicable, but details can be agreed once we know how much specification – also in RAN1 and RAN2 - differ from current FR2. 
Issue 4-2: It is fine to capture the Survey data as background of the technology status based on published information, but further considerations are needed on if and how the data in the end is used, or shall it remain only as background information.
Issue 4-3: The antenna array configurations, agreed in RAN1 can be used as starting point, but depending on where and how the data is to be used, further updates can be discussed. For example, if we re-use the coexistence study results captured in TR 38.803, there may be limited use for detailed antenna models. It may be sufficient to understand issues like gain changes due to wide supported BW, and rough antenna (array) gain range which may be needed in defining requirements later on.

	Huawei
	Sub topic 4-1: refer to subtopic 5-3, as this is inter-connected. It seems that the AAS BS architecture can be used as baseline for further study.
Sub topic 4-2: agree to extract data from the survey. Refer to Huawei TP in R4-2011268.
Sub topic 4-3: support further study on antenna models and their evaluations. As the RAN4 scope was somehow unclear before this meeting, we would prefer to keep the discussion open, potentially with some high level agreements, but leaving details of the antenna array model for further discussion next meeting. 

Others: 
BS architecture (R4-2009921, R4-2011268): observations on BS architecture for this frequency range seems to be aligned.   
Coordinate system (R4-2009921): this was sensitive topic in the past. Suggest to refer to the conclusions captured in the OTA BS testing TR 37.941 in order not to re-open this discussion again.
Deployment scenarios (R4-2009921): this seems to be addressed by RAN1 (TR 38.807, section 5), but we would support RAN4 to look into achievable deployment scenarios as well. 


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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#4
	Tentative agreements:
Issue 4-1: Companies did not want to agree the type but more discussions are needed about the technologies. It seems many lean towards using AAS architecture. Tentative agreement is to keep studying AAS architecture but look in to technologies for other too. 
Issue 4-2: Survey data with respect to this SI should be summarized and concluded what Ran4 can assume about the PA. Propose a WF to capture that. 
Issue 4-3: Companies seemed to be ok starting from ran1 assumptions but everybody wanted to study and refine further. Include this in WF. 
Candidate options:
Recommendations for 2nd round: Continue the discussion on 4-2 and 4-3 in the WF.



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

	#4
	WF on PA and antenna assumptions for 60 GHz BS
	Huawei



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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
Comments from companies on “R4-2011837, WF on PA and antenna assumptions for 60 GHz BS,	Huawei”
	Company
	Comments collection

	Ericsson
	Its to early at this stage to rule out certain BS classes. In the study we should focus on capturing technical background information, e.g. antenna model modifications, antenna parameters, architectures, etc. 

	
	

	
	

	
	



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  

	R4-2011837, WF on PA and antenna assumptions for 60 GHz BS,	HuaweiXXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”This document is recommended to be approvable. 	Comment by Author: The WF does not limit the BS classes. Perhaps that addresses Ericsson’s comment (Nokia agreed with Ericsson comment, Huawei removed BS class restriction). I see this as agreeable.

“WF#4: it is proposed to capture in the TR 38.808 an observation on the BS classes. Further inputs on the BS classes analysis for 52-71 GHz range are encouraged from interested companies. “




Topic #5: Operating Bands
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009974
	Ericsson
	Proposal 3: RAN4 should take a lead deciding the spectrum utilization as well as feasibility of different confinement schemes which also imply early start of requirement work.
Proposal 4: RAN4 should take a lead investigating the spectrum and regulatory aspects as well as propose possible band plan for frequency range of 52.6-71 GHz.

	R4-2010946                          
	ZTE Corporation
	Observation: 52.6-54.25GHz cannot be used for IMT and 54.25-57.24GHz is not identified for IMT in ITU-R yet.


	R4-2010291
	vivo
	Proposal 1: In order to minimize the impact on other RAN WGs, Option 1 is preferred.
Option 1: Extend FR2 from 52.6G to 71GHz.
Option 2: Define a new FR for B52.6G. 
Proposal 2: RAN4 can evaluate whether to introduce of example frequencies for B52.6GHz for the purpose of RF analyses during SI.
Proposal 3: According to the regulatory survey, two separate bands should be defined to cover US region and EU region for frequency range beyond 52.6GHz.
Proposal 4: If unlicensed bands are to be defined, then no need to preclude ITS spectrum in the same frequency range.

	R4-2011268
	Huawei
	Proposal: adopt term Frequency Range 3 (FR3) for the frequency range 52.6 – 71GHz, with potential extensions beyond 71GHz depending of RF technology and requirements studies in future. 



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 5-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-1: Who leads spectrum utilization
· Proposals
· Option 1: RAN4 leads during the SI
· Option 2: RAN1 leads during the SI
· Recommended WF
· Discuss and companies provide input. 
Sub-topic 5-2
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-2: Who leads regulatory and bands
· Proposals
· Option 1: RAN4 leads
· Option 2: RAN1 leads
· Recommended WF
· Discuss and companies provide input. 
Sub-topic 5-3
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-3: What FR name do we use
· Proposals
· Option 1: FR3
· Option 2: Extend FR2
· Option 3: Other FR name
· Option 4: Not a RAN4 decision
· Recommended WF
· Discuss and companies provide input. 
Sub-topic 5-4
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-4: US and EU bands
· Proposals
· Option 1: Discuss separate bands for US and EU during SI
· Option 2: Postpone band discussion to the WI phase
· Recommended WF
· Discuss and companies provide input. 

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Charter Communications, Inc.
	Sub topic 5-1: 
Issue 5-1: Who leads spectrum utilization
Option 1: RAN4 leads during the SI
Sub topic 5-2:
Issue 5-2: Who leads regulatory and bands
Option 1: RAN4 leads
Sub topic 5-3:
Issue 5-3: What FR name do we use
Option 2: Extend FR2


	Intel
	Issue 5-1: Who leads spectrum utilization
Option 1: RAN4 leads during the SI
Issue 5-2: Who leads regulatory and bands
Option 1: RAN4 leads
Issue 5-3: What FR name do we use
Option 1 or 3. Depending on CBW discussion, none of SCS in FR2 is applicable to the new spectrum. Also there is possibility frequency extension up to 100 GHz later release. From these reasons, we think it’s better to have a new FR name, i.e., FR3. 
Issue 5-4: US and EU bands
Option 2: RAN4 only has two meetings including this meeting. We suggest RAN4 focus on critical issues.

	Ericsson
	Sub topic 5-1: RAN4, Option 1 (This would be the same as for NR Rel-15, where RAN4 decided)
Sub topic 5-2: RAN4, option 1 (as always)
Sub topic 5-3: FR naming is rather cosmetic but depends on the solutions in RAN1 (new procedures/RS structures etc.), RAN2 (signaling impact and procedures), RAN4 RRM. We should review the FR naming later in the WI and concentrate on technology fundamentals now. Option 4 – Decide later.
If we need a new FR is not only up to RAN4, we need to consider input from all RAN groups before decision. At this point in time we prefer option 4. 
Sub topic 5-4: Lets first capture technical background in the TR, so we can decide during the WI

	CMCC
	Issue 5-1: Who leads spectrum utilization
Option 1. 
Issue 5-2: Who leads regulatory and bands
Option 1
Issue 5-3: What FR name do we use
Option 2We prefer to extend the existing FR2 since Rel-17 has very tight timeline, the principle of the design for 52.6~71GHz should be reusing existing NR design as much as possible. If companies think it is premature to make decision on the name, we are also OK to decide later after the solutions are more clear.
Issue 5-4: US and EU bands
Option2. Only 2 meetings for this SI. The exact band can be postponed to WI.

	MediaTek
	Issue 5-2: Who leads regulatory and bands
Option 1: RAN4 leads
Issue 5-4: US and EU bands
Option 2: Postpone band discussion to the WI phase

	vivo
	Issue 5-1: Option 1.
Issue 5-2: Option 1.
Issue 5-3: Option 2: Extend FR2
Issue 5-4: If there is no enough time, we can leave this issue to WI.

	CATT
	Issue 5-1: Who leads spectrum utilization
RAN4 should lead.
Issue 5-2: Who leads regulatory and bands
RAN4 should lead.
Issue 5-3: What FR name do we use
We think the decision is related to the difference with FR2 including the SCS/numerology/requirements/test. If the difference is very small, FR2 extension may be sufficient.

	ZTE
	Issue 5-1: Option 1.
Issue 5-2: Option 1.
Issue 5-3:  it is not needed to pick the name for these frequency range until going to WI phase, new name is used to the simply the spec notation 
Issue 5-4: this should be WI discussion, some technique background on the RF feasibility and regulatory information could be shared in SI phase.

	Nokia, Nokia Shanghai Bell
	Sub topic 5-1: 
Issue 5-1: This should be a common effort between RAN1 and RAN4. In the end it is RAN4 decision on how many PRBs can be configured for given channel bandwidth, but the side conditions come largely from RAN1.
Issue 5-2: RAN4
Issue 5-3: This can be discussed later on when the extent of differences in specifications – in all RAN WGs – compared to current FR2 are known. From our perspective a separation to FR2 would improve clarity especially in RAN4 specification, but we cannot take decision alone at this point of time.
Issue 5-4: Option 2: This should be a WI discussion. 

	Apple
	Issue 5-1: Our preference is that RAN4 leads spectrum utilization discussion accounting for the feedback from RAN1.
Issue 5-2: RAN4 leads regulatory and band plan discussion
Issue 5-3: We agree with Ericsson at this point it does not matter much, but what matters most is whether existing or a new design will be used by other WGs. We can make this decision during the WI phase.
Issue 5-4: Bands and band planning are not critical at this phase, and it can be decided during the WI phase. If preferred, the latest updated regulatory status can be captured in the TR Annex.

	Huawei
	Sub topic 5-1: not sure if we need such decision on SU, as such - contributions on SCS and CHBW were already submitted to this RAN4 meeting (as per SID), so it is seen clear that RAN4 will provide inputs to the TR on this. Furthermore, during NR WI, the SU was discussed in RAN4. 
In relation to Proposal 3 from R4-2009974: Considering the timeline of this SI (and just one more meeting left) consideration of the RF requirements studies does not seem to fit it. Clarification from the rapporteur would be appreciated, considering RF requirements already captured in WI in RP-193229.
Sub topic 5-2: in general this is seen as RAN4 area, but in this particular case (RAN1 SI), we have some more detailed feedback: 
In relation to Proposal 4 from R4-2009974: it seems that the spectrum survey was already done for this frequency range – we shall clarify what needs further study, i.e. refer to TR 38.807, clause 4.2. Agree on the studies for the operating bands, but again: this is already captured in the WID in RP-193229 (“Specify new band(s) for the frequency range from 52.6GHz-71GHz.”).
Sub topic 5-3: as indicated in our paper in R4-2011268 as would suggest Option 1, as we see benefits of differentiation from FR2 (i.e. above 52.6GHz to mark it as FR3 from Rel-17 onwards, as opposed to the below 52.6GHz from Rel-15), but this is cross-WG topic impacting specs in other WGs. Probably during SI it would be sufficient to collect arguments (pros and cons) in the TR, and defer the decision to WI phase. 
Sub topic 5-4: as indicated above, the spectrum survey was initially captured in TR 38.807. Even if RAN4 can further expand it, the band plan is already captured in the WI. Clarification from rapporteur on the work-plan would be useful. We tend to prefer Option 2.

Others: 
Key technology trends: we see benefits of addressing key RF technology aspects specific to this frequency range in the SI. Again, this is not directly addressed in the SID.
RF requirements study: already captured in the WID. Considering time limitations, suggest to skip in SI and address during WI. 

	NTT DOCOMO, INC
	Issue 5-4:
Option 2: We would like to have time to carefully checking the candidate of spectrum assignment, and would like to discuss the better band definition for different countries.

	Skyworks
	5-1: For RAN4 to drive this aspect it would be beneficial to decide example bands for licensed and unlicensed operation.
5-2: RAN4
5-3: may postpone on this but FR2 extension is not an option given the SCS and BW values that are discussed.
5-4: Example bands would be useful for SCS/BW discussions. For unlicensed, the higher US sub-band may be a good start

	Qualcomm Incorporated
	Issue 5-1: Who leads spectrum utilization
Option 1: RAN4 leads during the SI
Issue 5-2: Who leads regulatory and bands
Option 1: RAN4 leads
Issue 5-3: What FR name do we use
Extending the FR2 definition would not be a good idea. This would cause a lot of confusion. I think more discussion is needed but we should not extend FR2.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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
	Tentative agreements:
Issue 5-1 and 5-2: Everyone agrees ran4 to lead SU and regulatory bands. Proposals how to handle the worksplit is encouraged and expect text proposals from Ran4 to TR in next meeting.
Issue 5-3:  There is a wide variance in opinions. Some companies would like to extend FR2, others see that as a problem, other companies would like to see a distinct name to separate this frequency range from FR2, and there is a desire to postpone this to the WI. Tentative agreement is to continue discussing this during the second round.
Issue 5-4 Many companies agree that this is not critical during the SI and it would be more appropriate to address this during the WI phase. Tentative agreement is to primarily discuss the band definitions during the WI phase, however if companies find it useful to use potential bands to illustrate requirements challenges, e.g. tough regulatory rules, that would be appropriate during the SI.
Candidate options:
Recommendations for 2nd round: Continue to discuss 5-3 during the second round.



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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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 
	Issue
	Company
	Comments collection

	5-1, 5-2, worksplit issues between ran1 and ran4 on SU andrequirements
	Ericsson
	RAN4 should capture relevant input (e.g. phase noise characteristics or models, typical PA characteristics, etc.), which can be used as foundation for RF core requirements in RAN4 and layer-1 design in RAN1

	
	
	

	5-3 What FR name do we use
	Ericsson
	In the SI we don’t need to decide on FR extension of introduction of new FR. Also, the decision is not only for RAN4, since there will be impact in other RAN groups too. We should capture the technical background first so we can identify reasons to define a new FR from a RAN4 perspective.

	
	
	

	Issue 5-4: US and EU bands
	Ericsson
	For the SI RAN4 should capture regulatory background information in the TR

	
	
	



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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”No clear consensus in email discussion or provided comments. Recommendation for next steps is to continue discussions in the form of TP’s to joint TR in ran1 in the next meeting. 	Comment by Author: There was no discussion on 5-3 in email. There is not agreement on this and this might continue in subsequent meetings.



Topic #6: Miscellaneous Topics
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011292
	Qualcomm Incorporated
	Proposal: We have proposed the outline of a work plan to cover the 2 RAN4 meetings on the study item.

	R4-2009921
	Ericsson
	Observation 3-1: To compensate for degraded RF characteristics and increasing propagation losses larger antenna gain is of great interest.
Observation 3-2: The number of RF ports includes rows, columns and supported polarizations.
Observation 3-3: Antenna parameters are dependent of each other and must be selected carefully.
Proposal 3-1: To study the impact of larger array gain, use the array antenna parameter sets proposed in Table 3.4-3.
Observation 4-1: For discussion around synchronization requirements, a holistic and complete view of the complete ARP timing budget must be considered. Today a large part today is assigned for hold-over operation.
Observation 4-2: Stricter TDD Cell Phase Synchronization requirement would mean that one cannot share already existing NR FR1/FR2 and LTE infrastructure and installations for synchronization.
Observation 4-3: If we further assume that we will operate at higher bandwidths in the frequency range of 52.6 GHz to 71 GHz then this makes it technically possible to reduce the transmitter transient periods 
Observation 4-4: 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. 
Proposal 4-1: Investigate reduced the transmitter transient periods for BS and UE in in the frequency range of 52.6 GHz to 71 GHz .
Observation 4-5: The Cell Phase Synchronization requirement, TSync in Equation 4.2-1, is only needed and defined for cells which are not isolated (overlapping). 
Observation 4-6: Isolation could be achieved by physical separation, as well as Listen Before Talk (LBT) or the use of the fact that milli-meter wave frequency range is characterised by high propagation loss and directional transmission and reception, from the use of large antenna arrays. 
Observation 4-7: It Is possible to work in the time domain and add more TGUARD dynamically, as synchronicity degrades during holdover. This will prolong holdover time at the expense of symbols used for data.
Observation 5-1: Allocating a reasonably large part for channel delay spread we see that only very small cannel changes (small fractions of ±9 meters and even less) can happen if we want to maintain uplink timing within CP, for SCS = 960 kHz and higher.
Observation 5-2: Strict TA related requirements (for UE) are very important to maintain uplink timing within CP for high SCS.
Proposal 5-1: Investigate faster response to channel changes, like UE autonomous adjustments and faster TA control loops with higher resolution, at least up to SCS = 480 kHz.

	R4-2009945
	Apple Inc.
	Proposal 1:	Clarify whether short range (devices nearly touching) communication is within the scope of the 3GPP SI or not.

	R4-2009757
	Intel Corporation
	Draft LS reply to RAN1
There was a RAN1 LS [1] on phase noise and other RF impairment modelling. Based on the discussions above, we provided a draft LS reply to RAN1 in Annex.

	R4-2010176
	Ericsson
	Proposal 3:
Send a RAN4 LS response to RAN1 about the new proposed model and usage of proposed model for numerology studies in RAN1.

	R4-2010727
	Nokia, Nokia Shanghai Bell 
	Proposal 1: Inform RAN1 that RAN4 sees phase noise as critical component for system performance and enhancements to rel-15 PTRS are seen necessary by RAN4 for both CP-OFDM and DFT-s-OFDM operation
Proposal 2: Agree to send the draft LS in Annex B to RAN1.

	R4-2011494
	Huawei
	Proposal 3: send LS to RAN1 to inform them on PN model and PA model agreements for 52.6-71GHz.



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 6-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 6-1: Reply LS to RAN1
· Proposals
· Option 1: Send Intel LS
· Option 2: Send Ericsson LS
· Option 3: Send Nokia LS
· Option 4: Send Huawei LS
· Option 5: Discuss reply LS during the meeting, taking the PA and phase noise discussions into account.
· Recommended WF
· Option 5
Sub-topic 6-2
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 6-2: Short range devices
· Proposals
· Option 1: Discuss whether short range devices are part of the SI
· Recommended WF
· Option 1
Sub-topic 6-3
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 6-3: Time domain parameters
· Proposals
· Option 1: Discuss synchronization, guard time, transient periods, and timing advance during the SI
· Option 2: Leave these issues to RAN1 during the SI
· Recommended WF
· Option 2
Sub-topic 6-4
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 6-4: Antenna parameters
· Proposals
· Option 1: RAN4 discuss antenna parameters during the SI
· Recommended WF
· Option 1
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Charter Communications, Inc.
	Sub topic 6-1: 
Issue 6-1: Reply LS to RAN1
We prefer option 2 but we are open to option 5
Sub topic 6-2:
Issue 6-2: Short range devices
Option 1
Sub topic 6-3:
Issue 6-3: Time domain parameters
Option 2
Sub topic 6-4:
Issue 6-4: Antenna parameters
Option 1


	Ericsson
	Sub topic 6-1: To decide on the LS, each company should outline what they think should be in the LS content and any concerns they have with other LSs. Ericsson view is:
Content:
Phase noise model information
Assumption on FFT size
State other information not needed right now for numerology evaluation
Concerns:
We do not believe there is a need to include a PA model for the RAN1 numerology evaluation
We do not believe that RAN4 should make recommendations on PT-RS structure to RAN1 – evaluation should be in RAN1 (RAN1 does not ask for RAN4 view on this)
Based on collection of published data a new model is proposed. We prefer option 2.
Sub topic 6-2: If NFC etc. would be included in the scope, this may include more than just RAN1 (e.g. impact RAN1 numerology considerations). Our understanding is that we should focus on classic cellular radio scenarios.
First prioritize classic BS classes and corresponding scenarios
Sub topic 6-3: Timing issues are complex and we think that there is a need to study and build understanding of the relationships between different timing parameters, numerology etc. 
We prefer to capture technical input in the TR, which can be used in coming WI where requirements are defined
Sub topic 6-4: Option 2: Consider antenna parameters sets listed in R4-2010845 to further evaluate the impact of narrower beams reasonable for the frequency range 52 to 71 GHz. If needed other parameters can also be evaluated, if selected properly. 


	MediaTek
	Issue 6-4: Antenna parameters
Option 1. Consider more parameters including antenna parameters would be helpful to make whole requirement be more feasible and practical. However, it would be just for preliminary evaluation, and RAN4 shall discuss antenna parameter in WI again.

	Nokia, Nokia Shanghai Bell
	Sub topic 6-1: 
Issue 6-1: Option 5, though we are also naturally fine to send LS proposed by ourselves. 
Issue 6-2: Including other than traditional far-field communication will lead to studying many completely novel issues/requirements for RAN4 and is unlikely to fit within the time budget.
Issue 6-3: Issues that may impact RAN1 design are good to look into early. These include timing related issues as in worst case they may lead to having some symbol(s) unusable if they are always corrupted by timing mismatch/transients.
Issue 6-4: First it needs to be understood for what purposes antenna parameters are to be used and the level of detail needed in discussion depends on the purpose. For example, beamwidths and antenna gains can be understood without delving deep into complex and detailed antenna modeling.


	Apple
	Issue 6-2: We suggest focusing on cellular-like use cases and scenarios, short-range communication is out of scope of this SI.

	Huawei
	Sub topic 6-1: Reply LS to RAN1
Option 4 on PN model and PA model, other contents open to option 5.
Sub topic 6-2: Short range devices
We would like to know the scenario for short range device, then we decide whether it is within the scope.
Sub topic 6-3: operators view on the potential deployment issues would be appreciated here. As timing aspects are critical for fruitful deployment, those topics shall be somehow addressed. We would be fine to leave those aspects for RAN1 in SI, but to be addressed in RAN4 during WI (including requirements impact).
Sub topic 6-4: support to study antenna parameters during SI, in relation to the considered deployment scenarios. 
Others:
Work-plan: clarification on work-plan would be useful, including drawing border between SI and WI scope. We do support to consider studies on the optional items listed in R4-2011292. Referring to the proposed work-plan (i.e. no TP this meeting), we would still encourage to try to use the revised version of the TP submitted in R4-2011268 as a placeholder for the skeleton extensions and possible technical agreements. 

	Skyworks
	6-2/3/4: discussion about use cases: D2D, FWA, IAB…would be useful to guide some of the system aspects.

	Qualcomm Incorporated
	Issue 6-1: Reply LS to RAN1
· Option 5: Discuss reply LS during the meeting, taking the PA and phase noise discussions into account.
Issue 6-2: Short range devices
We think the communication link behavior of devices at 10 cm distance moves you into the near field where antenna arrays do not form beams in the classic manner. Much of the RAN1 work is related to beam management, and this condition would not match what they are doing and assuming. We would to hear other companies opinions on this topic.
Issue 6-3: Time domain parameters
We think the transient times, on off switching, and beam switching times should be part of the RAN4 work. Companies may bring this into the SI, most likely to continue into the work item.
Issue 6-4: Antenna parameters
RAN4 should certainly discuss antenna parameters, and pay close attention to the antenna array performance across the wide frequency range.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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#6
	Tentative agreements:
Issue 6-1: Further discuss in the corresponding topic which and what LS to send 
Issue 6-2: Consensus is not to further discuss short range devices. 
Issue 6-3: Further discuss on the second round and hear comments on the parameter in RAN4.
Issue 6-4: Further discuss motivation and content of antenna parameters. 
Candidate options:
Recommendations for 2nd round: Continue discussions on 6-1, 3, and 4 during the second round.



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

	#1
	WF
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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 
Comments on issues on 2nd round
	Issue
	Company
	Comments collection

	6-1
	Ericsson 
	RAN4 should indicate in the LS to RAN1 that new phase noise information relevant for the frequency range 52 to 71 GHz exists. Compared to Ex-1 and Ex-2, the new phase noise profiles are different and should be considered. 

	
	
	

	6-3
	
	

	
	
	

	6-4
	Ericsson
	The antenna parameters review is needed to support larger arrays, required to compensate for the loss due to higher frequency compared to FR2. Also, RAN4 needs to decide if the array antenna model is suitable for this frequency range. Other related issues are to identify relevant deployment scenario to consider, what coverage ranges is suitable to assume, etc. 

	
	
	



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  

	R4-2011904  Reply LS to RAN1 and NR evaluations for above 52.6 GHz, Nokia
                                                                        XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”Many companies wanted to add more information to the LS but there was no agreement on wording or wat to what to add. LS as uploaded is recommended to be approved. 	Comment by Author: LSout: We had a lot of discussion but no unanimity on sending R4-2011904. Qcom and Nokia agreed. Charter, Intel, and Huawei made email comments. At this point I don’t see agreement unless you want to poll Charter/intel/Huawei.

I didn’t see any discussion on 6-3 and 6-4.



