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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
Topic #1: UE EIRP
Main technical topic overview. Discuss EIRP proposals and observations from various companies. Seek some common ground 
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2117616
	Views on UE Array, EIRP level and Spherical Coverage at 60 GHz
	Sony
	Observation 5: UE types other than handheld UE, e.g., FWA, may surpass the EIRP level of 25 dBm. 
20.5 dBm (from Figure 4)

	R4-2117674
	Minimum peak EIRP for FR2-2
	Murata Manufacturing Co Ltd.
	Observation 2:	The values of Minimum peak EIRP are 15.7 dBm with 8 antenna elements and 20.1 dBm with 16 antenna elements.

	R4-2118274
	Analysis on handheld UE EIRP and spherical coverage requirements for 52.6~71 GHz
	vivo
	Observation 1: For handheld UE, the minimum peak EIRP is 11.3dBm with 1x8 antenna array.

	R4-2118905
	Discussion on Tx RF requirements
	LG Electronics Finland
	Proposal 2: Consider Pout per PA from 5dBm to 8dBm for analysis on the FR2-2 handheld UE EIRP requirements.
Proposal 3: Consider same assumption on antenna element number and Pout per PA of handheld UE when evaluating the vehicular UE EIRP requirements in FR2-2 as a baseline. 2 times larger antenna number than that of FR2-2 handheld UE should not be precluded with larger form factor.

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	Proposal 3.1-1: Handheld min peak EIRP is [15] dBm.

	R4-2119509
	UE RF Tx requirements for FR2-2
	Intel Corporation
	Proposal 1: Use an 8-element array assumption for PC3 in FR2-2 and define the minimum peak EIRP as 13.6 dBm.
Power classes – FWA
Observation 2: Our preference is to use a 32-elment array assumption for PC1 in FR2-2 and define the minimum peak EIRP as 25.9 dBm. However, we are open to further discuss the three array sizes (16, 32 and 64) in greater detail.



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 1-1 Handheld UE minimum peak EIRP
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-1: Handheld UE minimum peak EIRP
· Proposals
	Options
	min pk EIRP requirement
	Power amplifier assumption origin
	Ant Gain assumption
	Ant element assumption

	Option 1
	11.3
	unclear
	computed
	8

	Option 2
	13.6
	unclear
	computed
	8

	Option 3
	15
	measured 60 GHz CMOS
	3D EM simulation
	16

	Option 4
	15.7
	unclear
	computed
	8

	Option 5
	20.1
	unclear
	computed
	16

	Option 6
	20.5
	Ga Tech PA survey
	computed
	16


· 
· Recommended WF
· TBA

Discussion:
Apple: RAN4 should first agree on the number of antenna elements.
Ericsson: Similar as Apple. We propose to agree the reference architecture and we should consider the actual performance. Implying the significant degradation of some options. Performance evaluation should be taken into account.
Sony: we need agree on the number of antenna elements. Minimum requirement should ensure the good cell coverage.
Vivo: the options are based on the different element number. We agree with Apple and Ericsson.
Qualcomm: we should make sure that different type of UEs will be covered. More capable UE with larger element should be allowed.
Intel: we can treat topic #2. 

Company views Sub topic 1-1 Handheld UE minimum peak EIRP
	Company
	Comments

	vivo
	Minimum peak EIRP should be discussed with antenna element number. From our perspective, maximum antenna element number of 1x8 is preferred. We assume Option 1,3,5 are based on 1x8 antenna element. We can further derive a value based on these three options.

	OPPO
	The values are quite different from each other, and the main reason is antenna element assumptions are different. We see proposals of 4 elements, 8 elements, 16 elements. Without common understanding on the antenna assumption it is difficult to chosen options. The approach used in other bands was based on average approach for different antenna elements, however, the differences are too large here. It might be better to start from antenna assumption discussion.

	Ericsson
	Issue 1-1: decide on a reference architecture first (e.g. Topic 2). The coverage aspect and other system requirements should also be considered, minimum requirements of the order of 10-15 dBm in the beam peak would imply significantly degraded coverage compared to the highest FR2-1 bands not even accounting for MPR and other allowances.  

	Nokia
	> 15 dBm for 8-element array, >20 dBm for 16-element array. In the end one assumption for array size should be chosen. From system performance point of view 20 dBm performance is beneficial and system performance should drive the requirements.

	Sony
	Option 6 is preferred for minimum peak EIRP. However, we think we should try to agree on the array size first. We would also like to support the comments from Ericsson that the cell coverage aspect needs to be taken into account.

	MediaTek
	We think discuss antenna element number would be the first step.

	LGE
	We are OK to discuss the number of antenna elements first, as was also done in TGW session, but while doing this we still need to keep in mind that larger matrixes needs also higher number of TX line-ups and maintaining same PA output power is challenging due to thermal effects and other implementation constraints..

	Huawei
	Antenna element number should be determined firstly. Also we need to make it clear whether the form factor is similar to that for FR2-1 when we consider the antenna array size.

	Murata
	We need to agree on the number of antenna element first. 
We also concern about the coverage, and we wonder what range is needed for FR2-2 use case?
From the viewpoint of implementation and output power, we think around 15 dBm min peak EIRP and 8 antenna elements is feasible.

	DOCOMO
	We have the same view as Nokia.

	Apple
	As discussed last meeting, RAN4 needs to agree first on the assumption for the antenna elements before defining the min peak EIRP.  

	Intel
	We need to discuss the antenna array size first

	QCOM
	Option 4 the PA is a real device, with power consumption acceptable for use in a handheld, measured at 60 GHz, Other PAs are based on some curves or not even stated. Further the losses are based on the measurements from many FR2-1 devices with some adjustment for higher frequency. The antenna part is based on a design that fits in the FR2-1 footprint, and an EM simulation of that design. Clearly Option 4 is most accurate result.
For coverage the coexistence study in thread ?130? shows good uplink performance with the Option 4 assumption.
Array size and EIRP can’t be decided independently.



.
	
	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

	Sub topic 1-1 Handheld UE minimum peak EIRP
	Tentative agreements:
Candidate options:
Recommendations for 2nd round: Discuss this topic in WF 


· 
Sub-topic 1-2 Vehicular UE minimum peak EIRP
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-2: Vehicular UE minimum peak EIRP
· Proposals
· Option 1: same as handheld
· Option 2: 3 dB more than handheld
· Recommended WF
· TBA
Company views Issue 1-2: Vehicular UE minimum peak EIRP
	Company
	Comments

	OPPO
	If vehicular UE means PC2 then probably Option 2.

	Nokia
	There are not similar constraints in antenna design so 3 dB more is justified.

	Sony
	We think vehicular UE should be derived based on a agreed array size. 

	MediaTek
	We think discuss antenna element number would be the first step.

	LGE
	We should focus first on handheld and return to this during the 2nd round.

	Intel
	Alignment on antenna array size is needed first. Then we can continue the discussion with derivation-based proposals

	QCOM
	Following handheld method is OK


· 
	
	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.


	Issue 1-2: Vehicular UE minimum peak EIRP
	Recommendations for 2nd round: Discuss this topic in WF


· 
[bookmark: _Hlk86657666]Sub-topic 1-3 FWA UE minimum peak EIRP
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-3: FWA UE minimum peak EIRP
· Proposals
· Option 1: 25.9 dBm
· Option 2: ~ 25 dBm or greater
· Recommended WF
· TBA
Company views Issue 1-3: FWA UE minimum peak EIRP
	Company
	Comments

	Nokia
	Proposal of ~26 dBm assumes roughly 13 dB of implementation loss. In FWA implementation where size constraints are not similar as in handheld UE, implementation loss should be smaller. However, to allow implementations with different array sizes 26 dBm can be accepted.

	Sony
	A higher value is possible. But in general, we prefer to agree on array size first as we commented for other types of UEs.

	MediaTek
	We think discuss antenna element number would be the first step.

	Intel
	We need to discuss the antenna array size first.

	QCOM
	Following method of handheld is OK



	
	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.


	Issue 1-3: FWA UE minimum peak EIRP
	Recommendations for 2nd round: Discuss this topic in WF



Companies views’ collection for 1st round 
CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing 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:
Candidate options:
Recommendations for 2nd round:



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	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)
Topic #2: UE antenna array assumption
The topics is antenna array sizes for various power class Ues. Previous agreement was varying UE antenna array sizes should be considered in developing the specification, across power classes and within power classes. Note that the antenna array size is an assumption used to develop requirements, but it is not a specified requirement.
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2119290
	UE antenna elements at 60 GHz
	Apple
	Observation 1:	RAN4 needs to distinguish the conditions for the deployment scenarios to discuss the assumption on the number of antenna elements.
Proposal 1:		The number of antenna elements for the evaluation of peak EIRP and peak EIS will depend on the UE type.
Observation 2:	In addition to the increase of the routing and increase of the line-loss, there will be integration constraints on the antenna module size to support all FR2-1 and FR2-2 bands
Proposal 2:	RAN4 should limit the number of antenna elements to 4 for handheld UE type and further discuss the number of antennas for other UE types.

	R4-2117616
	Views on UE Array, EIRP level and Spherical Coverage at 60 GHz
	Sony
	Observation 1: At least a similar array aperture is needed to maintain the network coverage at FR2-2 as in FR2-1. 
Observation 4: At least 16 element array in handheld devices would be needed to provide a similar EIRP as current FR2 devices. 
Observation 6: for FWA type of devices, the performance may be limited by the regulatory requirement rather than the antenna and RF component performances.
Proposal 1: RAN4 can considering different RF architectures and comprehensively considering their pros and cons when defines various Tx requirements in FR2-2. 

	R4-2117674
	Minimum peak EIRP for FR2-2
	Murata Manufacturing Co Ltd.
	Observation 1:	Smart phone form factor size constraints may not accommodate 2x8 antenna array.

	R4-2117942
	EIRP requirements and spherical EIRP requirements for FR2-2
	NTT DOCOMO, INC.
	Proposal 1: As assumption for the antenna element number, 16 antenna elements is appropriate. For FR2-2, this can guarantee EIRP performance similar to FR2-1.
Proposal 2: In order to solve the issues such as antenna size, it may be possible to assume the antenna element number to be 8 elements. RAN4 need further discussion based on the analysis results of each company.

	R4-2118274
	Analysis on handheld UE EIRP and spherical coverage requirements for 52.6~71 GHz
	vivo
	Proposal 1: For handheld UE, Antenna array 1x8 per polarization is preferred for 52.6~71 GHz.

	R4-2118612
	On UE Tx RF aspects for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Proposal 1: Further discuss typical number of elements for the targeted device form factors.

	R4-2118905
	Discussion on Tx RF requirements
	LG Electronics Finland
	Proposal 1: Consider antenna element number of 8 and/or 16 for analysis on the FR2-2 handheld UE EIRP requirements.
Proposal 3: Consider same assumption on antenna element number and Pout per PA of handheld UE when evaluating the vehicular UE EIRP requirements in FR2-2 as a baseline. 2 times larger antenna number than that of FR2-2 handheld UE should not be precluded with larger form factor.

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	Observation 2-1: Increasing the number of array elements helps to counteract the increased losses inherent in FR2-2.
Observation 2-2: 2x8 antenna array footprint for FR2-2 is essentially the same as FR2-1 1x4 footprint.

	R4-2119509
	UE RF Tx requirements for FR2-2
	Intel Corporation
	Observation 1: Considering the form-factor, an 8-element array presents a reasonable compromise, providing increased performance, while minimizing the integration impact.

FWA: 32 element array



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 Handheld UE array size assumption
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Handheld UE array size assumption 
· Proposals
	Proposals
	Max antenna array size
	Handheld fit

	Proposal 1
	1x4
	In addition to the increase of the routing and increase of the line-loss, there will be integration constraints on the antenna module size to support all FR2-1 and FR2-2 bands

	Proposal 2
	1x8
	unclear

	Proposal 3
	2x8
	same size as a FR2-1 array



Discussion:
Qualcomm: 2x8 should be supported. 1x4 is based on the existing design for FR2.
Vivo: we cannot accept proposal 3. Proposal 3 is with four times of antenna element numbers. 8 element numbers can be a compromise.
Intel: similar to Vivo. We should also consider how difficult to integrate too many elements.
Apple: Support option 1. To additional frequency bands, if we consider the larger element numbers we cannot avoid the overlapping. There is integration limitation.
Mediatek: we do not think 2x8 FR2-2 can be the same as 1x4 FR2-1. We should consider antenna spacing.
Huawei: we just need the total number of elements, i.e., 16 (2x8 or 4x4)
OPPO: we support option 1. The more antenna higher EIRP. But UE needs to support many bands. If introducing more elements, it may impact the performance for other bands. We prefer to keep FR2-2 aligned FR2-1.
NTT DOCOMO: support proposal 3 and accept proposal 2. The similar coverage can be achieved by using larger element numbers for FR2-2. The acceptable performance should be ensured.
Sony: we prefer to option 3 which needs the same space as 1x4 for FR2-1. We do not see too much loss by integrating more elements.
Ericsson: our preference is proposal 3. 1x4 cannot give any equal performance in the band.
Nokia: Agree with Ericsson.
Qualcomm: Where is the PA assumption coming from? Qualcomm proposals are based on the real measurement.
LGE: we do not have kind of numbers in our paper to mentioning 8. The point to keep in mind is that we can start from element number. It should be combined with output power of PA… which may set some additional constraint.
Sony: to Nokia, there will be integration loss when higher frequency is used. Other PA can do better. We can further discuss the PA issue.
Nokia: suggest removing 1x4 and maybe 1x8 with PA with higher output power.
Intel: additional point is that the antenna array size is related to testability discussion. We can try to first agree the EIRP number.
Apple: we should consider the integration constraints and also performance challenges.

· Recommended WF
· discuss during round 1
Company views Issue 2-1: Handheld UE array size assumption
	Company
	Comments

	vivo
	From our perspective, 4 or 8 antenna elements can be considered for handheld UE.

	OPPO
	Prefer Option 1 (4 element). 
It is understood more antenna elements will give higher peak EIRP and spherical coverage, however, UE implementation reality should also be carefully considered. The handheld UE is expected to support FR1 bands, FR2-1 bands and also the FR2-2 bands news introduced. And most likely the FR2-1 and FR2-2 have to use different antenna panels in the UE. If we look at the UE today with FR2-1 supported there is no room already and the performance of FR1 has been degraded due to leave room for FR2-1 bands. If further increase the antenna elements in FR2-2, then the whole performance of each band no matter FR1, FR2-1 and FR2-2 will be further degraded.

	Ericsson
	Issue 2-1: Proposal 2 or Proposal 3 acceptable.

	Nokia
	This is very much tied together with the minimum peak EIRP requirement, we do not expect antenna array size to be specified. Proposal 2 and 3 are ok.

	Sony
	Proposal 3 is preferred. We think it is critical that the UE maintains sufficiently good UL coverage so that the cell size in FR2-2 will not be degraded too much compared to FR2-1. 
We would also like to mention that the losses due to the phone housing and other integration aspect will inevitably goes higher in FR2-2 comparing to FR2-1, therefore the array in FR2-2 need to provide sufficiently high EIRP to mitigate the higher losses. 

	MediaTek
	We think consider antenna array physical size is a good point. However, we shall carefully estimate the physical antenna array size.

	LGE
	We should continue the discussion around proposals 2 and 3, but keep in our mind that when number of antennas increases also the implementation complexity increases (size, routing, thermal, …) and managing these challenges is especially difficult in handheld devices. This means that actual performance delta between different options is in reality smaller than what mathematical model forecasts.

	Huawei
	Prefer 16 elements. We just need to consider the number of antenna elements, no need to limit the array implementation, i.e. 2x8 or 4x4, etc.

	Murata
	Proposal 2 is preferred. A 2 line antenna array may exceed smart phone size constraints, but we can accept proposal 3. Proposal 1 will make coverage too small. As for implementation, we need further study whether it is possible supporting FR2-1 and FR2-2 in one antenna panel.

	DOCOMO
	We prefer Proposal 3. Also, we can accept Proposal 2 as a compromise.
At least 16 antenna elements are required in FR2-2 to reach EIRP levels similar to FR2-1. Therefore, we prefer 16 elements, but we should consider to reduce it depending on antenna size issue. We think at least 8 antenna elements is necessary to ensure the acceptable performance. In addition, we assume that it is preferred to share the antenna panel between FR2-1 and FR2-2.

	Apple
	We support Option 1. The implementation of a single device supporting all these FR2 bands will bring additional challenges in the design. The additional frequency band should be compatible with co-location in existing antenna modules. If we consider a larger number of antenna elements such as 8 or 16 elements, the overlap of the antenna elements cannot be avoided resulting in a performance degradation.
In addition to the increase of the routing and increase of the line-loss, there will be integration constraints on the antenna module size to support all FR2-1 and FR2-2 bands. Thus, we have proposed in our contribution to assume 4 antenna elements for handheld UE.

	Intel
	Both expected performance (EIRP, coverage) and integration challenges should be considered. We think an 8-element array is a good compromise, but more discussion is needed.

	QCOM
	We prefer our proposal for option 3, our proposal, based on the analysis in our paper. Size fits in FR2-1 footprint, performance is shown to be good in coex study. That said we think it is important to write the specification to allow for different design implementations as long as we ensure good performance. For further discussion how we do that.



	
	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.

	Issue 2-1: Handheld UE array size assumption
	Tally computed as what is ‘acceptable’ : 4 element (3), 8 element(6), 16 element(8). Mote than one point per company. 
Tentative agreements:
Candidate options:
Recommendations for 2nd round: Discuss this topic in WF 



Sub-topic 2-2 Vehicular UE antenna array size assumption
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: _Hlk86197457]Issue 2-2: Vehicular UE antenna array size assumption
· Proposals
· Option 1: Same is handheld UE
· Option 2: 2x the number of elements as handheld UE
· Recommended WF
· discuss during round 1
Company views Issue 2-2: Vehicular UE antenna array size assumption
	Company
	Comments

	Ericsson
	Issue 2-2: Option 2 assuming the Vehicular UE is a larger form factor.

	Sony
	Option 2 is fine. A larger array size is possible for vehicular UE. 

	MediaTek
	We think we shall have consensus on handheld UE firstly, before we define something related to handheld UE.

	LGE
	We should return to this during 2nd round counting on that progress is made with handheld UE first.

	Intel
	Baseline array size assumption for vehicular UEs in FR2-1 is 8-elements, as this form-factor is larger than handheld. Therefore, we expect a larger array size to be possible for vehicular UEs compared to handheld UEs in FR2-2.
However, a dedicated discussion is needed for this UE type before we can agree on the assumption to use for its antenna array size,



	
	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.

	Issue 2-2: Vehicular UE antenna array size assumption
	Tentative agreements: Automotive array size assumption is larger than handheld, recognizing the handheld size is not decided
Recommendations for 2nd round: Discuss this topic in WF 



Sub-topic 2-3 FWA UE antenna array size assumption
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3: FWA UE antenna array size assumption
· Proposals
· Option 1: 32 elements
· Recommended WF
· discuss during round 1

Company views Issue 2-3: FWA UE antenna array size assumption
	Company
	Comments

	Nokia
	Requirement can be derived based on 32 elements and reasonable implementation loss, which is clearly smaller than for handheld UE.

	Sony
	We are fine with 32 elements but also open for larger values.

	MediaTek
	We prefer to focus on handheld firstly, and then, something can be leveraged to converge the discussion easily.

	Huawei
	32 or 64 elements to be further discussed.

	Intel
	We are fine with 32 elements, and are also ok to further discuss other sizes (16, 32, or 64) for this UE type

	QCOM
	We agree with Intel



	
	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.

	Issue 2-3: FWA UE antenna array size assumption
	Tentative agreements: Value anywhere in the range between 32 and 64 elements.
Candidate options:
Recommendations for 2nd round: Confirm the tentative agreement and possibly further discuss this topic in WF 



Companies views’ collection for 1st round 
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:
Candidate options:
Recommendations for 2nd round:




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #3: UE UL spherical coverage
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2117616
	Views on UE Array, EIRP level and Spherical Coverage at 60 GHz
	Sony
	Observation 7: The degradation between 50% and 100% array gain at 60 GHz is no worse than 28 GHz due to different array topologies are being used. 
Observation 8: As FR2-2 is even more reliant on LOS than FR2-1, lower percentile point may be needed for FR2-2 spherical coverage requirement to ensure a better omnidirectional performance.  
Proposal 2: RAN4 shall study the proper percentile point to define the spherical coverage requirement in FR2-2.

	R4-2117942
	EIRP requirements and spherical EIRP requirements for FR2-2
	NTT DOCOMO, INC.
	Observation 1: It is popular that current commercial terminals supporting FR2-1 bands have two or more antenna panels. For EIRP spherical coverage requirements, there will be a large gap between the 3gpp requirements and the actual performance.
Proposal 3: For the assumption for spherical coverage for FR2-2, 1 antenna panel is excluded from consideration. It should be 2 or more.

	R4-2118274
	Analysis on handheld UE EIRP and spherical coverage requirements for 52.6~71 GHz
	vivo
	Proposal 2: The parameters in R4-1801202 can be used as a starting point for evaluating CDF of coverage in FR2-2.
Observation 3: For the handheld UE spherical coverage, the peak to 50% percentile gain drop is 15.54 dB based on one panel configuration. 

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	Observation 3-1:  Peak to 50%ile gain drop is approximately 3.5 dB higher in FR2-2 than FR2-1 due to antenna pattern and other considerations

	R4-2119509
	UE RF Tx requirements for FR2-2
	Intel Corporation
	
Proposal 2: Use simulation assumptions listed in R4-1801202 to analyse FR2-2 spherical coverage performance.



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 Spherical coverage %ile point
Sub-topic description: In Fr2-1 spherical coverage is specified as the 50%ile of the CDF. The issue here is what % we should use for FR2-2
Open issues and candidate options before e-meeting:
Issue 3-1: Spherical coverage %ile point
· Proposals
· Option 1: specify 50 %ile, the same as FR2-1
· Option 2: specify something else
· Recommended WF
· Option 1

Discussion:
Intel: we would like to reuse 50%ile and define single point per power class.
Sony: less multipath components will be used, and maybe FR2-2 needs more spherical coverage. We should choose the proper point to distinguish good and bad use.
Huawei: prefer to have more time to discuss.
Ericsson: we would like to see more resouces before agreeing on it.
Apple: need more discussion and some simulations are needed.
OPPO: We prefer option 1 and keep the single point for each power class. 
Vivo: prefer option 1. We can further check option 1 after we agreeing on antenna size.

Company views Issue 3-1: Spherical coverage %ile point
	Company
	Comments

	vivo
	The spherical coverage %ile point is related to antenna assumptions, which we haven’t decided yet. However, we prefer Option 1 as the starting point and further check the option after antenna assumptions are finished.

	OPPO
	Option 1.

	Ericsson
	Sub-topic 3-1: Option 2, consider a lower percentile

	Nokia
	Could re-use FR2-1, but important is how many arrays are considered in making the CDF.

	Sony
	To clarify, we don’t mean that we must have a different value but we think the percentile point needs to be discussed and a lower percentile point might be needed for FR2-2. However, we are open to hearing other views, and we can come back to it once we obtain all the spherical coverage results based on the aggreged assumption.

	MediaTek
	Use 50%-tile as starting point is not bad, however, it’s better that we can discuss peak EIRP firstly, and then spherical coverage, like FR2-1.

	Qualcomm
	We can start with the 50%-tile as a starting point and further investigate additional points.
Note that more than one point makes the spec more complex, and should be justified.

	Huawei
	50%-tile as starting point, but further evaluation is needed. 

	DOCOMO
	We have the same view as Sony. We can discuss this issue based on antenna assumptions if it is needed.

	Apple
	Simulations are needed to evaluate the %-tile at this frequency range.

	Intel
	Our preference is to reuse the stablished framework in FR2-1 (i.e., single percentile point per power class). For the percentile point value, we are ok to have 50%ile as a starting point, and further discuss if it can be reused based on spherical coverage analysis.



	
	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.

	Issue 3-1: Spherical coverage %ile point
	Tentative agreements: Agree some %ile(s) should be specified
Candidate options: >= 85%
Recommendations for 2nd round: Further discuss in WF 



Sub-topic 3-2 Minimum number of antenna panels assumption
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: _Hlk86666167]Issue 3-2: Minimum number of antenna panels assumption
· Proposals
· Option 1: assume 1 panel minimum
· Option 2: assume 2 panels minimum
· Option 3: assume something else
· Recommended WF
· discuss during round 1

Discussion:
Qualcomm: 2 panels minimum. UE has chance to ensure the spherical coverage when there is blockage. 
Nokia: 2 panel at least.
Apple: support option 1.
NTT DOCOMO: we prefer option2. Handheld UE with 1 panel will have degradation performance. Antenna panel is with narrower beam compared FR2-1.
Huawei: prefer option 2 considering coverage.
OPPO: prefer 1 panel. Question for 2 panel? Each panel will work at the same time?
Sony: prefer option 2. We have seen the commercial phones now. The commercial phones have two panels now.
Ericsson: we also prefer option 2 because of performance.
Intel: release-15 assumption is not changed. 
LGE: FR2-1 considers total two panels but not allowing simultaneous operations of 2 panels.
OPPO: we can use one panel with more element number to ensure good EIRP or two panels with less element number per panel to ensure good coverage.
Apple/Intel: the minimum antenna module is one for FR2-1 (or FR2 in Rel-15).
LGE: in the TR, RAN4 considered both. RAN4 also considered the switching across two panels.

Company views Issue 3-2: Minimum number of antenna panels assumption
	Company
	Comments

	vivo
	Option 1. We prefer not to restrict antenna panels to 2 or more. Minimum 1 panel should not be excluded.

	OPPO
	Option 1 to keep same assumption as FR2-1 in Rel-15.

	Ericsson
	Option 2 (not Option 1 due to performance)

	Nokia
	Option 2, otherwise some directions will be fully blocked

	Sony
	Option 2.

	Huawei
	Option 2.

	Murata
	Option 2 is preferred in Handheld UE for communicating some directions. In FWA case we think option 1 is feasible.

	DOCOMO
	We support Option 2.
Handheld UE is covered by hands, so we think it is difficult that UEs with one antenna panel show required minimum performance. In fact, in our understanding, it is popular that current commercial UEs supporting FR2-1 bands have two or more antenna panels. In addition, FR2-2 may have narrower beam compared FR2-1. 
Therefore, it is difficult for us to imagine the motivation to support FR2-2 with one antenna panel after considering the above concerns. We think RAN4 should specify minimum requirement based on assuming two antenna panels or more.

	Apple
	Option 1. Agree with Oppo to keep the antenna panel assumption as for FR2-1.

	Intel
	Prefer to reuse assumptions listed in R4-1801202



	
	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.

	Issue 3-2: Minimum number of antenna panels assumption
	Tentative agreements: 
Candidate options: 1 or 2 panels
Recommendations for 2nd round: Further discuss in WF 



Sub-topic 3-3 Handheld 100%ile to 50%ile drop in spherical coverage
Sub-topic description Although the number of panels and %ile are not agreed, companies have provided some data and we can discuss thi.
Open issues and candidate options before e-meeting:
Issue 3-3: Handheld 100%ile to 50%ile drop in spherical coverage
· Proposals
· Option 1: specify same drop as FR2-1 (2 panels)
· Option 2: specify 3.5 dB more drop than FR2-1 (2 panels)
· Option 3: Use simulation assumptions listed in R4-1801202 to analyse FR2-2 spherical coverage performance.
· Option 4: specify 15.5 dB drop (1 panel) or 10 dB drop (2 panel)
	
	50%ile dB drop
	method

	Option 1
	10.9 dB (‘no worse than n257’, 2 panel)
data for 1,2, 3 panels included in 7616
	EM simulation for 1, 2 ,3 panels
back+left+right

	Option 2
	16.6 dB (3.5 dB more than n262)
	EM simulation for 2 panels (front and back)

	Option 3
	Use simulation assumptions listed in R4-1801202 to analyse FR2-2 spherical coverage performance.
	

	Option 4
	Unclear if simulated curves include all the radiated losses due to phone structure
1 panel 15.54 dB
2 panel 10 dB
	assumptions from R4-1801202


· 
· Recommended WF
· TBA
· 

Company views Issue 3-3: 100%ile to 50%ile drop in spherical coverage
	Company
	Comments

	vivo
	Option 3 and Option 4.

	OPPO
	Option 3 is ok, or Option 1 with 1 panel.

	Ericsson
	Sub-topic 3-3: Decide on Sub-topic 3-1 first

	Nokia
	Drop should not be worse than in FR2-1, where for most bands roughly 11 dB drop between minimum peak EIRP and spherical coverage takes place

	Sony
	We are fine to go with either option 3 or option 1.  

	MediaTek
	We think “Issue 3-1: Spherical coverage %ile point” shall be defined firstly.

	Huawei
	Option 3.  

	DOCOMO
	We support Option 3 with two or more antenna panel assumption.
We need to solve Issue 3-1 and Issue 3-2 first. After that, we would like each company to analyse FR2-2 spherical coverage performance. We can use simulation assumptions listed in R4-1801202, but we think that assumptions1 and assumptions2 in WF will be excluded from the targets of analysis.

	Apple
	RAN4 needs to agree first on the assumption for the antenna elements before defining the drop in spherical coverage.  

	Intel
	Our preference is Option 3.
More discussion is needed for the actual drop from peak value (align on assumptions to use first).



	
	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.

	Issue 3-3: 100%ile to 50%ile drop in spherical coverage
	Recommendations for 2nd round: no further discussion this meeting. This topic is used to set a value and other issues need to be decided first. 



Companies views’ collection for 1st round 
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:
Candidate options:
Recommendations for 2nd round:




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #4: Spectral utilization
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2117315
	Discussion of spectrum utilization for 52.6-71 GHz
	CATT
	Observation 1: Digital domain spectrum shaping implementation complexity is the dominate factor to decide spectrum utilization.
Observation 2: For 120kHz SCS, FR2-2 can use FR2-1 SU if related RF requirements doesn’t change. If the requirements are more stringent, SU may be less.
Observation 3: The SU for 400MHz CBW of 480/960kHz can reuse 120kHz conclusion. Some scale of RB number may be needed.
Observation 4: Same CBW for 480/960kHz can use the same SU. Deep implementation complexity may be needed to reach the final SU.
Observation 5: SU for 2GHz CBW should be discussed separately considering RF requirement, implementation, and the competition of unlicensed operation.

	R4-2118737
	System parameters for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	
Proposal 8: Apply same spectrum utilization for 120 kHz SCS in FR2-2 as in FR2-1
Proposal 9: Consider similar spectrum utilization for scenarios with 800MHz and 1600MHz as 120 kHz SCS in FR2-1 
Proposal 10: Support reduced spectrum utilization for 960 kHz SCS & 2 GHz CBW

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	We propose to use the SEM in this paper, the FR2-1 EVM, 99% occupied BW at 400 MHz, and a 400 MHz QPSK CP-OFDM signal and study various SU percentages. From there we can determine a percentage.

	R4-2119188

	Further discussion on system parameters for 52.6-71GHz
	ZTE Corporation
	Spectrum utilization
Proposal 3: postpone the discussion of spectral utilization for 60GHz until there are clear agreement on emission mask and in-band emission requirements.



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 SU for 120 kHz SCS
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 4-1:  Can we use FR2-1 SCS, CCBW <= 400 MHz, for FR2-2 120kHz SCS
· Proposals
· Option 1: Yes and explain why
· Option 2: No and explain why
· Recommended WF
· discuss during round 1

Discussion:
Ericsson: we would like to see the analysis on unwanted emission, capability and… and other requirements before discussing SU. It may be lower than 90%.
Nokia: 120KHz SCS, we should reuse the number of FR2-1 and thus we can reuse the same design. We have paper to show it. For wider, there is no existing implementation. Maybe more relaxation to allow more room for digital filter.

Company views Issue 4-1: Method to get to SU (moderator proposal) Can we use FR2-1 SCS, CCBW <= 400 MHz, for FR2-2 120kHz SCS
	Company
	Comments

	CATT
	It’s related to the RF requirement. In our understanding, if FR2-2 RF requirements are not stringent than FR2-1, SU can be reused as option 1. If the requirement is more stringent, SU will be less.

	Ericsson
	Issue 2-1: Option 2. Consider EVM, power capability, occupied bandwidth and unwanted emissions requirements in various regions before deciding on the SU. We propose 85% but can accept < 90% given FR2-1 performance (with 95%).
We submitted contributions on the SU both for the BS and UE at the RAN4#100-e (R4-2113953 and R4-2112830). Other factors influencing spectrum utilization for NR in 52.6-71 GHz:
· Large array sizes with reduced physical size due to higher frequency, the filtering resources need to be optimized considering both size, power consumption and thermal aspects
· Large bandwidths of up to 2 GHz where depending on requirement levels, the filtering could be more challenging depending on ACLR, ACS and occupied bandwidth.
Higher SCS resulting in higher modulation spectra as 960 kHz SCS will have at least 9 dB higher modulation spectra compared to 120 kHz SCS. This implies that with similar requirement of e.g. OBUE or ACS, the filter attenuation need to be 9 dB higher for 960 kHz SCS compared to 120 kHz SCS.

	Nokia
	Option 1: Yes, using same SU for 120 kHz SCS enables re-use of existing implementations. We have shown earlier that reducing the SU does not improve max output power, and also RF requirements for FR2-2 are not more stringent and therefore this does not impact SU.

	Huawei
	Prefer Option 1. SU for FR2-1 is not that stringent during the discussion in Rel-15. We didn’t expect that the requirements for FR2-2 would be stringent that those for FR2-1.

	QCOM
	Option 2 – We need the underlying emissions and inband performance. 



	
	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.

	Issue 4-1: Method to get to SU 
	Moderator comments: SU is related to the UE EIRP and possibly non-linearity. This requires some study. 
Tentative agreements: Considering the minimum proposed value, agree SU >= 85%. Further agree is it FFS whether SU varies with   
Recommendations for 2nd round: confirm tentative agreement in WF 



Sub-topic 4-2 Method to analyze SU for 400 MHz
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-2: Method to analyze SU for 400 MHz
· Proposals
· Option 1: We propose to use the SEM in this paper (R4-2119122), the FR2-1 EVM, 99% occupied BW at 400 MHz, and a 400 MHz QPSK CP-OFDM signal and study various SU percentages. From there we can determine a percentage.
· Option 2: Other options?
· Recommended WF
· discuss during round 1
Company views Issue 4-2: Method to analyze SU for 400 MHz
	Company
	Comments

	Ericsson
	Issue 2-2: we concur with the gist of Option 1 (consider e.g. EVM, power capability, occupied bandwidth and unwanted emissions requirements in various regions before deciding on the SU.)

	Nokia
	It is shown in R4-2015444 that there is negligible difference in max output power if SU is lower than in FR2-1.

	QCOM
	We agree with Ericsson



	
	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.

	Issue 4-2: Method to analyze SU for 400 MHz
	Tentative agreements: consider e.g. EVM, power capability, occupied bandwidth and unwanted emissions requirements in various regions before deciding on the SU
Candidate options:
Recommendations for 2nd round: Record agreement in WF. no further discussion this meeting 



Companies views’ collection for 1st round 

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:
Candidate options:
Recommendations for 2nd round:



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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #5: EVM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	Proposal 7: EVM for 16-QAM and lower modulation orders do not require PTRS processing as part of the test definition. For higher modulation orders PTRS should be part of the processing. RAN4 may or may not decide to apply PTRS for the lower mods for spec and/or TE simplification.



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 PTRS and EVM
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-1: PTRS and EVM
· Proposals
· Proposal 1:: EVM for 16-QAM and lower modulation orders do not require PTRS processing as part of the test definition. For higher modulation orders PTRS should be part of the processing. RAN4 may or may not decide to apply PTRS for the lower mods for spec and/or TE simplification.
· Recommended WF
· Proposal 1

Company views Issue 5-1: PTRS and EVM
	Company
	Comments

	Ericsson
	For this frequency range, the numerology evaluation performed in RAN 1 contained PTRS and additional schemes to mitigate the phase noise (DL oriented investigation). No reason PTRS should not be included.

	Anritsu
	Currently EVM for DMRS subcarriers can be analyzed independently from the EVM for data as the RS EVM. Should specific PTRS EVM measurement be considered? If yes, should it be as an independent EVM (an extra RS EVM, in addition to the DMRS EVM) or as the RS EVM (in replacement of the DMRS EVM)?

	Apple
	During the SI phase the analysis considered PTRS such that the larger phase noise at 60 GHz can be handled. Currently for FR2-1 bands PTRS is supported and since the phase noise scales with the frequency, then the support of PTRS for FR2-2 is required.

	Intel
	We are fine to include PTRS processing since it characterizes the actual performance in the field.

	QCOM
	PTRS is needed at least for higher mods. We are ok if it is used  for all mods.



	
	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.

	Issue 5-1: PTRS and EVM
	Tentative agreements: Assume PTRS is to be used in EVM processing. FFS whether 16-QAM and lower mods use it/
Recommendations for 2nd round: no further discussion this meeting 



Companies views’ collection for 1st round 

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:
Candidate options:
Recommendations for 2nd round:



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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #6: Emissions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2118137
	Maximum output power limit and unwanted emissions beyond 52.6 GHz
	Ericsson
	We make the following proposals
Proposal 1: the upper limit of the power class for a UE form factor should not be determined by regulations of a particular region (like Europe) but be indicated by an NS value indicating the maximum output power applicable in the local regulation.
Proposal 2: consider a the transmit mask based on the c3 mask but with a flat -22 dBr requirement for frequency offsets from the centre frequency larger than 125% of the declared nominal channel bandwidth.
and observation
Observation 1: ETSI BRAN has tentatively agreed that the metric for spurious emissions requirements is TRP for c2 in EN 303 753.


	R4-2118612
	On UE Tx RF aspects for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Observation 2: SEM for unlicensed operation in other frequency ranges is already leveraging the ETSI TC BRAN agreed mask. 
Proposal 2: SEM for UE and BS shall be aligned.

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	Proposal 1-1: Use TRP to ensure the FCC total peak transmitter output power conducted requirement.
Proposal 1-2 : Use NS signalling to direct the UE to limit TRP for <= 100 MHz per the FCC directive.
Proposal 1-3: 23 dBm/MHz maximum PSD enacted through NS signaling.
Proposal 4-1: We propose to extend the SEM specification method from FR2-1 to FR2-2. 
Proposal 4-2: OBW, equivalent to about 24 dB ACLR, can be used to ensure good coexistence, and there is no need to specify ACLR for FR2-2.
Proposal 5: We propose to use 99% occupied BW in the channel bandwidth, as in FR1 and FR2-1.

	R4-2119509
	UE RF Tx requirements for FR2-2
	Intel Corporation
	
Observation 4: Our understanding is that EN 303 753 is still under discussion. Once it is available, then we may discuss it along with any other relevant limits.



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 ACLR
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 6-1: ACLR
· Proposals
· Option 1: Specify 99% OBW in the CCBW and don’t specify ACLR
· Option 2: Specify ACLR
· Recommended WF
· discuss during round 1

Huawei: for FR2-1, OBW is more stringent than ACLR, we do not need specify ACLR.
Nokia: Traditionally we should consider ACLR. We need some evaluation. 
Huawei: for co-existence study we can still use ACLR. For the requirement, we do not need it in the spec.
Ericsson: Similar to Nokia. ACLR is also used externally. If it is more relaxed, we can considering not test it.

Agreement: Specify 99% OBW requirements in CCBW and specify ACLR
· Waive the ACLR in the test if the ACLR requirement is less stringent than OBW requirement

Company views Issue 6-1: ACLR
	Company
	Comments

	OPPO
	If the statement in R4-2119122 “OBW equivalent to about 24 dB ACLR, can be used to ensure good coexistence, and there is no need to specify ACLR for FR2-2” is correct then Option 1 seems a good approach. But apparently more justifications are needed.

	Ericsson
	Sub-topic 6-1 ACLR: Option 1 no need to specify an ACLR in case the OBW is the dimensioning.

	QCOM
	Option 1, our proposal



	
	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.

	Issue 6-1: ACLR
	Agreement: See GTW agreement in green above.
Recommendations for 2nd round: no further discussion this meeting. Record this agreement in WF.



Sub-topic 6-2 FCC General requirement vs NS
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 6-2: FCC General requirement vs NS
· Proposals
· Option 1: Specify FCC-related regional regulatory requirements using NS
· Option 2: Specify FCC-related regional regulatory requirements as general requirements
· Option 3: Something else?
· Recommended WF
· discuss during round 1
Company views Issue 6-2: FCC General requirement vs NS
	Company
	Comments

	OPPO
	Option 1. This is different handling as in FR2-1, however, in our understanding at that time there is no much reference regulation requirements can be used. Now with more regions developing FR2 frequencies, more regulations will come to RAN4. And using NS to define regional requirements can handle this situation as already been done in FR1.

	Ericsson
	Sub-topic 6-2 FCC: Option 1, NS signaling used for compliance with local regulation, both in-band (e.g. upper limit of the power classes for the device categories) and unwanted emissions.
Some of the FCC requirements could be used as general requirements.

	Nokia
	Option 2 is ok, also aligned with FR2-1



Ericsson: regarding NS value, it can be used for any local requirements. If FCC requirement turns to be more relax, it can be used as general requirements. It should also apply to in-band requirement, the maximum EIRP in the band, which could be indicated by NS value.
Huawei: regional requirement can be considered in NS value. What is the general requirement? Is it the same as FR2-1.
Nokia: Relaxed requirement as general and NS for more stringent requirement. FSS requirement can be applied as general requirement. We can double checking.
	
	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.

	Issue 6-2: FCC General requirement vs NS
	Tentative Agreement: Create general requirement from the more relaxed, and NS enacted requirement from any tighter regional requirement. Typical RAN4 method. (the gist of the Ericsson and Nokia comments)
Recommendations for 2nd round: Record this agreement in WF.



Sub-topic 6-3 ETSI General requirement vs NS
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 6-3: ETSI General requirement vs NS
· Proposals
· Option 1: Specify ETSI-related regional regulatory requirements using NS
· Option 2: Specify ETSI-related regional regulatory requirements as general requirements
· Option 3: Something else?
· Recommended WF
· discuss during round 1
Company views Issue 6-3: ETSI General requirement vs NS
	Company
	Comments

	OPPO
	Option 1, same as issue 6-2.

	Ericsson
	Sub-topic 6-2 ETSI: Option 1, NS signaling used for compliance with local regulation, both in-band (e.g. upper limit of the power classes for the device categories) and unwanted emissions.
Note that the ETSI spurious emissions requirement (spurious domain) are significantly tighter than the FCC counterpart.

	Nokia
	Option 1, ETSI regional requirements are defined via NS

	Huawei
	Option 1.



	
	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.

	Issue 6-3: ETSI General requirement vs NS
	Tentative Agreement: If ETSI can be confirmed to be more stringent than ETSI, agree to using NS. Follows method of issue 6-2.
Recommendations for 2nd round: discuss in WF



Sub-topic 6-4 SEM
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 6-4: SEM
· Proposals
· Option 1: Use mask from  R4-2118137 (a relative power mask)
· [image: ]
· Option 2: Use mask from R4-2119122 (absolute power mask)
Table 6.5.2.1-1: General NR spectrum emission mask for frequency range 2.
	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	800 MHz
	1200 MHz
	1600 MHz
	2000 MHz
	Measurement bandwidth

	 0-5
	-5 
	-5
	-5
	-5
	-5
	-5
	-5
	-5
	1 MHz 

	 5-10
	-13
	-5
	-5
	-5 
	-5
	-5
	-5
	-5
	1 MHz

	 10-20
	-13
	-13
	-5
	-5 
	-5
	-5
	-5
	-5
	1 MHz

	 20-40
	-13
	-13
	-13
	-5
	-5
	-5
	-5
	-5
	1 MHz

	 40-80
	-13
	-13
	-13
	-13
	-5
	-5
	-5
	-5
	1 MHz

	 80-120
	
	-13
	-13 
	-13 
	-13
	-5
	-5
	-5
	1 MHz

	 120-160
	
	
	-13
	-13
	-13
	-13
	-5
	-5
	1 MHz

	 160-200
	
	
	-13
	-13
	-13
	-13
	-13
	-5
	1 MHz

	 200-400
	
	
	-13 
	-13 
	-13
	-13
	-13
	-13
	1 MHz

	 400-800
	
	
	
	-13 
	-13
	-13
	-13
	-13
	1 MHz

	 800-1600
	
	
	
	
	-13
	-13
	-13
	-13
	1 MHz

	 1600-2400
	
	
	
	
	
	-13
	-13
	-13
	1 MHz

	 2400-3200
	
	
	
	
	
	
	-13
	-13
	1 MHz

	 3200-4000
	
	
	
	
	
	
	
	-13
	1 MHz



Intel: for Option 1, is it based on some mask based on …? The section is blank currently
Ericsson: Option 1 is proposed and under consideration. Ericsson proposed to relax C1 and C3 for the mask. It applies to C2 requirement. For other requirements, there is no clear requirement in FCC.
Intel: can we agree on it if it will be discussed in C2 standard?
Ericsson: the related mask is too stringent.
Nokia: The general NR spectrum is aligned with FCC and more relaxed. We can agree on the table and add the additional single for additional requirements.
Huawei: we propose to use the requirement in the table.

Agreement: Agree the following table as the starting point for SEM requirements
Table 6.5.2.1-1: General NR spectrum emission mask for frequency range 2.
	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	800 MHz
	1200 MHz
	1600 MHz
	2000 MHz
	Measurement bandwidth

	 0-5
	-5 
	-5
	-5
	-5
	-5
	-5
	-5
	-5
	1 MHz 

	 5-10
	-13
	-5
	-5
	-5 
	-5
	-5
	-5
	-5
	1 MHz

	 10-20
	-13
	-13
	-5
	-5 
	-5
	-5
	-5
	-5
	1 MHz

	 20-40
	-13
	-13
	-13
	-5
	-5
	-5
	-5
	-5
	1 MHz

	 40-80
	-13
	-13
	-13
	-13
	-5
	-5
	-5
	-5
	1 MHz

	 80-120
	
	-13
	-13 
	-13 
	-13
	-5
	-5
	-5
	1 MHz

	 120-160
	
	
	-13
	-13
	-13
	-13
	-5
	-5
	1 MHz

	 160-200
	
	
	-13
	-13
	-13
	-13
	-13
	-5
	1 MHz

	 200-400
	
	
	-13 
	-13 
	-13
	-13
	-13
	-13
	1 MHz

	 400-800
	
	
	
	-13 
	-13
	-13
	-13
	-13
	1 MHz

	 800-1600
	
	
	
	
	-13
	-13
	-13
	-13
	1 MHz

	 1600-2400
	
	
	
	
	
	-13
	-13
	-13
	1 MHz

	 2400-3200
	
	
	
	
	
	
	-13
	-13
	1 MHz

	 3200-4000
	
	
	
	
	
	
	
	-13
	1 MHz




· Recommended WF
· discuss during round 1
Company views Issue 6-3: ETSI General requirement vs NS
	Company
	Comments

	Ericsson
	Sub-topic 2-3 SEM: we are open to specifying a general mask that is less stringent than the ETSI c2 mask. However, the latter must be met for operations in Europe (as indicated by NS signaling).

	QCOM
	Option 2 (our proposal)



	
	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.

	Issue 6-4: ETSI General requirement vs NS
	Tentative Agreement: See GTW agreement above. Note the context of the agreement is general SEM requirement. ETSI NS- signaled requirement is FFS.
Recommendations for 2nd round: WF record general SEM agreement. Further discuss ETSI NS signaled requirement.



Companies views’ collection for 1st round 
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:
Candidate options:
Recommendations for 2nd round:



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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #7: Timing
Main technical topic overview. The structure can be done based on sub-agenda basis. 
For convenience previous agreements
Agreement ON/OFF and OFF/ON : Reuse FR2-1 5usec for all ON/OFF and OFF/ON for 480KHz and 960KHz SCS.​
TX/RX beam switching time for 480 and 960 SCS: Agreement: 60 GHz UE requires 7.015 µsec for TX/RX beam switching for all SCS
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2117601
	Transient periods requirements for 57-71Ghz range
	InterDigital Communications
	Observation 1:  For the consecutive short sub-slot time mask when transient period is required on both sides of 480KHz or 960KHz a 5us transient period will cause blanking of 4 and 8 symbols respectively.
Observation 2: The simple extrapolation of the number of symbols required for ON-ON for antenna switching with SRS resource set transition will lead to 8 and 16 blanked symbols respectively for 480 and 960KHz SCS.
Observation 3: A UE TX ON-ON transient value that would bring improvements for 480 and 960KHz SCS may be 2us.
Proposal 2: Make UE Tx ON-ON transients a UE capability < 5us ON-OFF/OFF-ON transient time. If the UE capability is not signalled, fall back to 120KHz based transient requirements.
Proposal 3: Send an LS to RAN1, outlining the transient periods values and the number of blanked symbols related to the antenna switching case for 480 and 960KHz SCS.

	R4-2117976
	Draft LS on 60 GHz time-related issues with further updates
	Apple
	LS is provided in tdoc

	R4-2118265
	Reply LS to RAN1: LS on beam switching gap for 60 GHz band
	Ericsson
	A draft LS out can be found in appendix A.


	R4-2118277
	Further discussion on beam switching requirements for 52.6~71 GHz
	vivo
	This contribution further discusses UE beam switching time, minimum duration for beam switches and on-on transient period for FR2-2. The following proposals are made:
Proposal 1. Adopt 200ns for UE beam switching time for all SCS in FR2-2.
Proposal 2: No need to define minimum duration between beam switches.
Proposal 3: To study the optional UE transient period capability with smaller values than 5us for FR2-2.

	R4-2119088
	On 60GHz UE RF requirements
	Huawei Technologies France
	In this contribution we discussed on the issue on 60GHz UE RF requirement, we have the following proposal: 
Proposal: For the ON/ON transient period for 480 kHz and 960 kHz SCS:
· Reuse the 5us transient period for FR2-1.

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	Proposal 9: The transient period from FR2-1 is based on the capability of the UE to configure the transmitter and receiver. The same capability will exist in FR2-2. Use the same 5usec for FR2-2.
Proposal 10: PRACH ON power measurement period table should be updated for 480 and 960 SCS as shown.
Observation 11: Our understanding is the UE can perform a beam direction change, or a power control change, or both during this 200 nsec time.
Proposal 12: Agree to inform RAN1 4.5 usec is the minimum for FR2-2. Do not specify in RAN4 TS.

	R4-2119509
	UE RF Tx requirements for FR2-2
	Intel Corporation
	
ON/ON transient period
Observation 3: 
· Option 1: No gNB scheduling optimizations for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput reduction due to corruption of the PUSCH data symbols. Up to 50% and 12% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS is required to support at least full MCS for 16 QAM modulation. 
· Option 2: Optimized gNB scheduling for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput loss even with optimized gNB scheduling without corrupted symbols on UE side. Up to 25% and 6% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS allows better throughput performance with almost 20%, 10% and 5% improvement for scenarios with bundling size 2, 4 and 8, respectively. 

Proposal 3: Introduce {1, 2, 3} µS improved ON/ON transient period optional UE capabilities for 480 and 960 kHz SCS.



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 7-1 Beam direction-only switching time assumption
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 7-1: Beam direction-only switching time assumption
· Proposals
· Option 1: 200 nsec for all SCS
· Option 2: 50 nsec for all SCS
· Recommended WF
· Option 1
Company views Issue 7-1: Beam direction-only switching time assumption
	Company
	Comments

	Ericsson
	Issue 7-1: a UE beam direction-only switching time of 200 ns is too long, this requires more discussion.

	Nokia
	We have added option 2 which was missed in the summary (despite commenting the summary). We believe 200 nsec is to long and support option 2 (i.e. 50 nsec)

	Huawei
	Prefer option 1.

	Vivo
	Prefer option 1.

	Apple
	We are fine with the Moderator's recommendation

	MediaTek
	Option 1

	QCOM
	Option 1. FR2-2 design must rely heavily on the FR2-1 implementation. Beam switching is a complex operation in a UE. 



	
	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.

	Issue 7-1: Beam direction-only switching time assumption
	Recommendations for 2nd round: further discuss in WF on timing issues



Sub-topic 7-2 ON/ON transient time for 480/960 SCS
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: ON/ON transient time for 480/960 SCS
· Proposals
· Option 1: Specify 1,2,3 usec capability for 480/960 SCS ON/ON
· Option 2: 5us as in FR2-1 with no capability specified
· Option 3: 2 usec with no capability specified
· Recommended WF
· Discuss during round 1
Company views Issue 2-2: ON/ON transient time for 480/960 SCS
	Company
	Comments

	OPPO
	Option 2, the transient time is limited by UE hardware ability, there is no difference from FR2-1.

	Ericsson
	Issue 2-2 ON-ON: all options acceptable but Option 1 or Option 3 preferred.

	Nokia
	Option 3.

	IDC
	For ON-ON transient, we support option 1 or option 3.

	Huawei
	Prefer option 2. 

	vivo
	We are open for the reduced transient period capability in FR2-2.

	AT&T
	We prefer option 1 but willing to consider option 3 as a compromise. 

	Apple
	Our preference is Option 2; we are fine to further study ON/ON transient time < 5 us, but we should agree simulation assumptions in order to converge the study

	MediaTek
	Option 2 is preferred.

	Intel
	Option 1 is preferred. Option 3 is fine for us. We are also ok to have 2us as optional capability.

	QCOM
	We agree with Oppo



	
	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.

	Issue 2-2: ON/ON transient time for 480/960 SCS
	Recommendations for 2nd round: further discuss in WF on timing issues. Further discuss Apple 7976 and Ericsson 8265 in WF.



Companies views’ collection for 1st round 
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:
Candidate options:
Recommendations for 2nd round:



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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #8: 64 QAM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	Proposal 8: Specify as optional 64 QAM on the uplink and specify the same on the downlink. The uplink and downlink may be declared independently.



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 8-1 64QAM support
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: 64QAM support
· Proposals
· Option 1: Specify as optional 64 QAM on the uplink and specify the same on the downlink. The uplink and downlink may be declared independently.
· Recommended WF
· Option 1
Company views Issue 2-1: 64QAM support
	Company
	Comments

	Ericsson
	64QAM not optional in the DL.

	Nokia
	We would be ok with this being optional for uplink but mandatory for downlink.

	DOCOMO
	We prefer 64QAM to be mandatory in the DL.

	Apple
	We agree with the proposal to specify 64 QAM support as optional. During the SI phase, it was shown that the phase noise at this frequency range is too large to support high order modulation schemes when considering the specified 8% EVM budget.

	Intel
	We think DL 64QAM shall be mandatory for UE to support. We are open to discuss UL capability.

	QCOM
	We prefer to keep 64QAM optional in both uplink and downlink, however we can compromise and agree DL mandatory, uplink optional. 

	
	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.

	Issue 2-1: 64QAM support
	Tentative Agreement: DL mandatory 64QAM, uplink optional 64QAM
Recommendations for 2nd round: TBC in WF




Companies views’ collection for 1st round 
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:
Candidate options:
Recommendations for 2nd round:




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
List of all tdocs and comments (to be deleted in the final document)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2119290
	UE antenna elements at 60 GHz
	Apple
	Observation 1:	RAN4 needs to distinguish the conditions for the deployment scenarios to discuss the assumption on the number of antenna elements.
Proposal 1:		The number of antenna elements for the evaluation of peak EIRP and peak EIS will depend on the UE type.
Observation 2:	In addition to the increase of the routing and increase of the line-loss, there will be integration constraints on the antenna module size to support all FR2-1 and FR2-2 bands
Proposal 2:	RAN4 should limit the number of antenna elements to 4 for handheld UE type and further discuss the number of antennas for other UE types.


	R4-2117315
	Discussion of spectrum utilization for 52.6-71 GHz
	CATT
	Observation 1: Digital domain spectrum shaping implementation complexity is the dominate factor to decide spectrum utilization.
Observation 2: For 120kHz SCS, FR2-2 can use FR2-1 SU if related RF requirements doesn't change. If the requirements are more stringent, SU may be less.
Observation 3: The SU for 400MHz CBW of 480/960kHz can reuse 120kHz conclusion. Some scale of RB number may be needed.
Observation 4: Same CBW for 480/960kHz can use the same SU. Deep implementation complexity may be needed to reach the final SU.
Observation 5: SU for 2GHz CBW should be discussed separately considering RF requirement, implementation, and the competition of unlicensed operation.

	R4-2117601
	Transient periods requirements for 57-71Ghz range
	InterDigital Communications
	Observation 1:  For the consecutive short sub-slot time mask when transient period is required on both sides of 480KHz or 960KHz a 5us transient period will cause blanking of 4 and 8 symbols respectively.
Observation 2: The simple extrapolation of the number of symbols required for ON-ON for antenna switching with SRS resource set transition will lead to 8 and 16 blanked symbols respectively for 480 and 960KHz SCS.
Observation 3: A UE TX ON-ON transient value that would bring improvements for 480 and 960KHz SCS may be 2us.
Proposal 1: Keep the UE Tx ON-OFF/OFF-ON 5us transient period for FR2-2.
Proposal 2: Make UE Tx ON-ON transients a UE capability < 5us ON-OFF/OFF-ON transient time. If the UE capability is not signalled, fall back to 120KHz based transient requirements.
Proposal 3: Send an LS to RAN1, outlining the transient periods values and the number of blanked symbols related to the antenna switching case for 480 and 960KHz SCS.

	R4-2117616
	Views on UE Array, EIRP level and Spherical Coverage at 60 GHz
	Sony
	Observation 1: At least a similar array aperture is needed to maintain the network coverage at FR2-2 as in FR2-1. 

Observation 2: With a common PA per polarization architecture, it is feasible to implement DPD technics to improve further the efficiency of the RF front end. 

Observation 3: It is possible for a common PA architecture array to achieve a similar power level with an array with distributed PA architecture but with better efficiency. 
Observation 4: At least 16 element array in handheld devices would be needed to provide a similar EIRP as current FR2 devices. 
Observation 5: UE types other than handheld UE, e.g., FWA, may surpass the EIRP level of 25 dBm. 
Observation 6: for FWA type of devices, the performance may be limited by the regulatory requirement rather than the antenna and RF component performances.
Observation 7: The degradation between 50% and 100% array gain at 60 GHz is no worse than 28 GHz due to different array topologies are being used. 
Observation 8: As FR2-2 is even more reliant on LOS than FR2-1, lower percentile point may be needed for FR2-2 spherical coverage requirement to ensure a better omnidirectional performance.  
Proposal 1: RAN4 can considering different RF architectures and comprehensively considering their pros and cons when defines various Tx requirements in FR2-2. 
Proposal 2: RAN4 shall study the proper percentile point to define the spherical coverage requirement in FR2-2.

	R4-2117674
	Minimum peak EIRP for FR2-2
	Murata Manufacturing Co Ltd.
	Observation 1:	Smart phone form factor size constraints may not accommodate 2x8 antenna array.
Observation 2:	The values of Minimum peak EIRP are 15.7 dBm with 8 antenna elements and 20.1 dBm with 16 antenna elements.
Observation 3:	It will be severe communicating 100m range directly in NLOS condition.
Proposal 1:	It will be feasible using RIS or repeater to communicate long range in NLOS condition.

	R4-2117942
	EIRP requirements and spherical EIRP requirements for FR2-2
	NTT DOCOMO, INC.
	Proposal 1: As assumption for the antenna element number, 16 antenna elements is appropriate. For FR2-2, this can guarantee EIRP performance similar to FR2-1.
Proposal 2: In order to solve the issues such as antenna size, it may be possible to assume the antenna element number to be 8 elements. RAN4 need further discussion based on the analysis results of each company.
Observation 1: It is popular that current commercial terminals supporting FR2-1 bands have two or more antenna panels. For EIRP spherical coverage requirements, there will be a large gap between the 3gpp requirements and the actual performance.
Proposal 3: For the assumption for spherical coverage for FR2-2, 1 antenna panel is excluded from consideration. It should be 2 or more.

	R4-2117976
	Draft LS on 60 GHz time-related issues with further updates
	Apple
	

	R4-2118137
	Maximum output power limit and unwanted emissions beyond 52.6 GHz
	Ericsson
	We make the following proposals
Proposal 1: the upper limit of the power class for a UE form factor should not be determined by regulations of a particular region (like Europe) but be indicated by an NS value indicating the maximum output power applicable in the local regulation.
Proposal 2: consider a the transmit mask based on the c3 mask but with a flat -22 dBr requirement for frequency offsets from the centre frequency larger than 125% of the declared nominal channel bandwidth.
and observation
Observation 1: ETSI BRAN has tentatively agreed that the metric for spurious emissions requirements is TRP for c2 in EN 303 753.


	R4-2118274
	Analysis on handheld UE EIRP and spherical coverage requirements for 52.6~71 GHz
	vivo
	Proposal 1: For handheld UE, Antenna array 1x8 per polarization is preferred for 52.6~71 GHz.
Observation 1: For handheld UE, the minimum peak EIRP is 11.3dBm with 1x8 antenna array.
Observation 2: For handheld UE supporting both FR2-1 and FR2-2 bands, multiband relaxation factors should be considered on the peak EIRP requirement.
Proposal 2: The parameters in R4-1801202 can be used as a starting point for evaluating CDF of coverage in FR2-2.
Observation 3: For the handheld UE spherical coverage, the peak to 50% percentile gain drop is 15.54 dB based on one panel configuration. 

	R4-2118354
	draft CR 60 GHz UE TX
	Qualcomm Incorporated
	

	R4-2118612
	On UE Tx RF aspects for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Observation 1: Implementation losses need special attention to guarantee high EIRP output and therefore good UL link budget. 
Observation 2: UE maximum output power limits considered agrees well with regulatory requirements. 
Proposal 1: Further discuss typical number of elements for the targeted device form factors.
Observation 2: SEM for unlicensed operation in other frequency ranges is already leveraging the ETSI TC BRAN agreed mask. 
Proposal 2: SEM for UE and BS shall be aligned.

	R4-2118737
	System parameters for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Observation 1: Current ETSI (303 753, 303 722) and FCC (FCC 47 CFR § 15.255) rules do not mandate usage of specific channel bandwidths or channel rasters, therefore there is no issue in using a floating channel raster which is not tied to IEEE channel positions.
Proposal 2: Channel raster for unlicensed operation is defined as a floating raster not limited to IEEE channel positions, however attention needs to be put on number of raster points.
Proposal 3: Do not specify 200 and 1200 MHz intermediate channel bandwidths

Proposal 4: 400 MHz shall be mandatory ChBW for 120 kHz SCS.

Proposal 5: 2000 MHz shall be mandatory for 960 kHz SCS.

Proposal 6:  Support CA both between 2 GHz channels and for narrower frequency allocations which combine up to 2 GHz.
Proposal 7:  Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for​ CA operation in unlicensed band for total bandwidths up to 2000 MHz.

Observation 2: From performance point of view wider channel bandwidths are more favorable compared to CA configurations of many CCs.

Proposal 8: Apply same spectrum utilization for 120 kHz SCS in FR2-2 as in FR2-1
Proposal 9: Consider similar spectrum utilization for scenarios with 800MHz and 1600MHz as 120 kHz SCS in FR2-1 
Proposal 10: Support reduced spectrum utilization for 960 kHz SCS & 2 GHz CBW

	R4-2118905
	Discussion on Tx RF requirements
	LG Electronics Finland
	In this contribution, we provided our views on assumption of power class antenna size and Pout per PA for FR2-2 handheld UE and vehicular UE.
Proposal 1: Consider antenna element number of 8 and/or 16 for analysis on the FR2-2 handheld UE EIPR requirements.
Proposal 2: Consider Pout per PA from 5dBm to 8dBm for analysis on the FR2-2 handheld UE EIPR requirements.
Proposal 3: Consider same assumption on antenna element number and Pout per PA of handheld UE when evaluating the vehicular UE EIPR requirements in FR2-2 as a baseline. 2 times larger antenna number than that of FR2-2 handheld UE should not be precluded with larger form factor.

	R4-2119088
	On 60GHz UE RF requirements
	Huawei Technologies France
	In this contribution we discussed on the issue on 60GHz UE RF requirement, we have the following proposal: 
Proposal: For the ON/ON transient period for 480 kHz and 960 kHz SCS:
· Reuse the 5us transient period for FR2-1.

	R4-2119122
	60GHz UE TX
	Qualcomm Incorporated
	Proposal 1-1: Use TRP to ensure the FCC total peak transmitter output power conducted requirement.
Proposal 1-2 : Use NS signalling to direct the UE to limit TRP for <= 100 MHz per the FCC directive.
Proposal 1-3: 23 dBm/MHz maximum PSD enacted through NS signaling.
Observation 2-1: Increasing the number of array elements helps to counteract the increased losses inherent in FR2-2.
Observation 2-2: 2x8 antenna array footprint for FR2-2 is essentially the same as FR2-1 1x4 footprint.
Observation 3-1:  Peak to 50%ile gain drop is approximately 3.5 dB higher in FR2-2 than FR2-1 due to antenna pattern and other considerations
Proposal 3.1-1: Handheld min peak EIRP is [15] dBm.
Proposal 4-1: We propose to extend the SEM specification method from FR2-1 to FR2-2. 
Proposal 4-2: OBW, equivalent to about 24 dB ACLR, can be used to ensure good coexistence, and there is no need to specify ACLR for FR2-2.
Proposal 5: We propose to use 99% occupied BW in the channel bandwidth, as in FR1 and FR2-1.
Proposal 6: We propose to use the SEM in this paper, the FR2-1 EVM, 99% occupied BW at 400 MHz, and a 400 MHz QPSK CP-OFDM signal and study various SU percentages. From there we can determine a percentage.
Proposal 7: EVM for 16-QAM and lower modulation orders do not require PTRS processing as part of the test definition. For higher modulation orders PTRS should be part of the processing. RAN4 may or may not decide to apply PTRS for the lower mods for spec and/or TE simplification.
Proposal 8: Specify as optional 64 QAM on the uplink and specify the same on the downlink. The uplink and downlink may be declared independently.
Proposal 9: The transient period from FR2-1 is based on the capability of the UE to configure the transmitter and receiver. The same capability will exist in FR2-2. Use the same 5usec for FR2-2.
Proposal 10: PRACH ON power measurement period table should be updated for 480 and 960 SCS as shown.
Observation 11: Our understanding is the UE can perform a beam direction change, or a power control change, or both during this 200 nsec time.
Proposal 12: Agree to inform RAN1 4.5 usec is the minimum for FR2-2. Do not specify in RAN4 TS.


	R4-2119509
	UE RF Tx requirements for FR2-2
	Intel Corporation
	In this paper we presented our views on open issues in Tx requirements. The following observations and proposals were made:

Power classes – handheld UE
Observation 1: Considering the form-factor, an 8-element array presents a reasonable compromise, providing increased performance, while minimizing the integration impact.

Proposal 1: Use an 8-element array assumption for PC3 in FR2-2 and define the minimum peak EIRP as 13.6 dBm.

Power classes – FWA
Observation 2: Our preference is to use a 32-elment array assumption for PC1 in FR2-2 and define the minimum peak EIRP as 25.9 dBm. However, we are open to further discuss the three array sizes (16, 32 and 64) in greater detail.


Spherical coverage analysis
Proposal 2: Use simulation assumptions listed in R4-1801202 to analyse FR2-2 spherical coverage performance.

ON/ON transient period
Observation 3: 
· Option 1: No gNB scheduling optimizations for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput reduction due to corruption of the PUSCH data symbols. Up to 50% and 12% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS is required to support at least full MCS for 16 QAM modulation. 
· Option 2: Optimized gNB scheduling for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput loss even with optimized gNB scheduling without corrupted symbols on UE side. Up to 25% and 6% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS allows better throughput performance with almost 20%, 10% and 5% improvement for scenarios with bundling size 2, 4 and 8, respectively. 

Proposal 3: Introduce {1, 2, 3} µS improved ON/ON transient period optional UE capabilities for 480 and 960 kHz SCS.
Spectrum emission mask
Observation 4: Our understanding is that EN 303 753 is still under discussion. Once it is available, then we may discuss it along with any other relevant limits.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on 60GHz UE RF requirements
	Qualcomm Inc
	Covers topics 1-6 and 8

	WF on 60GHz UE timing
	Apple
	Covers topic 7
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Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
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2nd round 
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	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm Inc
	Phil Coan
	pcoan@qti.qualcomm.com

	Anritsu Limited
	Hassen Chouli
	hassen.chouli@anritsu.com

	DOCOMO
	Ryu Kitagawa
	ryuu.kitagawa.pn@nttdocomo.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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