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Introduction
Issues identified in R4-2114738 are discussed here.
Issues
Issue 1-1.1: Power class framework
Q: Can we use FR2-1 power class naming, and what parameters comprise a power class?
Round 1
Tentative agreements: •	Proposal 1: Reuse the power class naming in FR2-1 (i.e., PC1 ~ PC 5) same in FR2-2 unless there is issue and specify the corresponding MOP requirements (i.e., minimum peak EIRP, EIRP spherical coverage, maximum TRP and maximum EIRP) for the band to be defined in FR2-2. (LGE 3547).
Recommendations for 2nd round: Refine the wording of this agreement to clarify the parameters that are included e.g., UE type, array size, MOP .. any more .. per the Mediatek. Refinement to occur in WF on 60 GHz UE RF requirements
Round 2
Question : What factors are fixed while we say “use the same power class name”?
Moderator Proposed WF: Power class refers only to MOP requirements. They are min peak EIRP, max EIRP, TRP, and spherical coverage. Adopt the wording in the tentative agreement.

Agreement: 
· Reuse the framework of power class naming in FR2-1 (i.e., PC1 ~ PC5) same in FR2-2 unless there is issue and specify the corresponding MOP requirements (i.e., minimum peak EIRP, EIRP spherical coverage, maximum TRP and maximum peak EIRP) for the band to be defined in FR2-2.
· Power class refers to MOP requirements for FR2-1. They are min peak EIRP, max peak EIRP, TRP, and spherical coverage. Adopt the wording in the tentative agreement.
· REFSENS requirements can be defined for different power classes
· FFS on the concrete requirements for each power class for different operating bands.
· Retain the FR2-2 device types the same as those for FR2-1 in terms of power class

Intel: we understand PC1 is FWA. Is the idea to move forward PC1, PC2 will be the same those for FR2-1. Those parameters would need modification for the new bands. 
Qualcomm: the values can be changed.
MTK: what is leverage meaning? 

WF discussion round 2:
	Company
	Comments or proposals

	QCOM
	Agree with WF 

	MediaTek

	In principle, we are fine for the WF concept. We raised the question just to make it be clearer, to make all of us on the same page.
From our view, below factors shall be fixed:
1) Assumption of UE Types 
a. i.e. TS38.101-2, Table 6.2.1.0-1
2) Antenna array assumption 
a. Although we may not achieve 100% consensus during each power class discussion before, however, a basic understanding on array size shall be leveraged. For example, while we define the PC3 60GHz band, we may have a basic image like the array size assumption is 4 antenna elements.)
3) MOP requirement framework are same:
a. Has “min peak EIRP requirement, spherical coverage requirement, max TRP limitation, max Peak EIRP limitation”
Furthermore, MOP requirement value can be different:
b. “min peak EIRP and spherical coverage requirement” are already different among FR2-1 bands. 
c. Although “max TRP limitation, max Peak EIRP limitation” are like a fixed value among FR2-1 bands of particular power class, however, if add these two requirement values as fixed values, it may lead to too many power class categories.

	vivo
	Agree with the WF. 
As for the question, from our perspective, ‘use the same power class name’, means the relation of PC and corresponding UE types in FR2-1 are reused in FR2-2. The specific values of  min peak EIRP, max EIRP, TRP, and spherical coverage should be further discussed and they can be different with FR2-1.

	Nokia
	We are okay with the proposed WF – The discussion related to array size is linked to Issue 1-1.4/5

	Intel
	Proposed WF is ok, but discussion is needed to confirm this 
Our understanding is that the factors that are fixed would be the name and its associated UE type. However, we need to discuss what to do if the max EIRP or max TRP are different from what was captured in FR2-1 power classes (would it still be ok to reuse the name for FR2-2)




Issue 1-1.2: Power class maximum output power parameters directivity
Q: Should we include directivity as a requirement in the TS?

Round 1
Tentative Agreement: •	Focus primarily on array sizes as they are related to directivity. Consider the possibility of use directivity as a factor in developing the spec as an alternative if it appears to be a more efficient way to come to a requirements agreement.
GTW discussion: TBD
Huawei:

Agreement: Focus primarily on antenna element numbers as they are related to directivity. Consider the possibility of use directivity as a factor in developing the spec as an alternative if it appears to be a more efficient way to come to a requirements agreement.

Issue 1-1.3: Power class maximum output power PSD limit parameter
Q: How should we specify ETSI-driven TX PSD requirement in TS?

Round 1
· Tentative Agreements: 
· EIRP PSD is not a General requirement
· Deployment requirements (Such as EIRP density, 24dBm TRP, average EIRP) can be defined according to regulation, which can be added as future NS. (vivo 2995)
· Adopt 23 dBm/MHz from Table 2, EN 303 753 (Nokia 3687) (this would be NS requirement(

GTW discussion: TBD
Ericsson: we should define the requirements if there is regulation.
Issues 1-1.4 and 5: Power class antenna size assumption and Handheld UE minimum peak EIRP
Q: How do we develop the UE EIRP requirments considering both antenna array size and PA performance are still under discussion?

Round 1
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE RF requirements document
Round 2
Modearator Proposals
· Proposal 0: Develop array size and EIRP together as they are tightly coupled parameters.
· Proposal 1: Interested companies provide Link analysis for both uplink and downlink
· Downlink included because of antenna array size effect
· Channel models similar as coex study, companies to check the details
· Proposal 2: Interested companies provide analysis of a feasible UE budget for min peak EIRP. Budget includes:
· PA performance, losses (worst case), PA should be calibrated to 400 MHz CCBW, CP-OFDM, QPSK. PA output power limit metric is TBD.
·  antenna array gain (worst case including array beam peak gain over frequency). 
· For the handheld PA power consumption should be considered as it is a limiting factor in handhelds. 
· Antenna size metric for handheld should be considered.
· WF discussion:

Agreement: Have further analysis on the UE EIPR requirements taking both antenna element number and PA performance
· Include multiple antenna element numbers
· Practical form factor should be considered in the analysis

	Company
	Comments or proposals

	QCOM
	We prefer our proposal of 2x8 array and 15 dBm.

	MediaTek

	These proposals are not exclusive actually, and we think “Proposal 0 & 1” can be considered as UE implementation perspective, we can calculate peak EIRP based on array size, PA performance, antenna performance, UE implementation loss etc.
Before collect the detailed evaluation, we may discuss a “preliminary” array size assumption, it would be helpful to consolidate the value discussion. 

	Murata
	We support both 2x8 and 2x4 array.
Further discussion is needed for PA performance and efficiency, required network performance and so on.
We prefer link budget analysis, but we also support budget analysis.

	vivo
	These proposals are all acceptable to us.

	Nokia
	We are fine to consider further analysis. We think smaller arrays than 2x8 should not be precluded.  

	LGE
	Our views are aligned with Nokia above. Smaller arrays shall not be precluded at this point in time.

	Intel
	Listed proposals are complementary. For the budget analysis, we should continue to use the detailed derivation table with relevant parameters and consider different array sizes.



Issue 1-1.5.2: Handheld UE maximum output power limits (TRP and max EIRP)
Q: Can we conclude the TRP and max EIRP based on regulatory requirements?

Round 1
Confirm this proposed agreement is acceptable
maximum peak EIRP requirement 43 dBm
maximum average EIRP requirement to be defined as 40 dBm
Maximum TRP is 27 dBm
Round 2
	Company
	Comments or proposals

	QCOM
	We agree with the 3 recommendations 

	MediaTek
	It's also related to “Issue 1-1.1: Power class framework” outcome, although we don’t have strong view.
For example, if the consensus is “MOP requirement framework is one of fiexed factors”, including ”min peak EIRP requirement, spherical coverage requirement, max TRP limitation, max Peak EIRP limitation”, and if we think maximum average EIRP requirement shall be defined for 60GHz band, we may think how to deal with this new ” maximum average EIRP requirement”. For example, it can be NOT belong MOP requirement frameworkm but as an additional requirment limitation.

	vivo
	Agree with the proposed agreement. Related to issue 1-1.3, the average EIRP requirement is not a general requirement, it can be added as future NS. We should take a note for this requirement.

	Nokia
	We are fine with the 3 proposed agreements for UE maximum output power

	Ericsson
	We do not agree with these limits applicable for a particular region. The upper limit could be subject to NS signalling.

	Intel
	As commented in round 1, we should discuss max TRP



GTW discussion: 
Agreement: for UE maximum output power limits, discuss RAN4 requirements considering the following regulatory requirements
· maximum peak EIRP requirement 43 dBm
· maximum average EIRP requirement 40 dBm
· Maximum TRP 27dBm
· 27dBm is conductive power defined in US
· Other regional regulatory requirements are not precluded.

Intel: have concern on 27. Japan may have lower TRP value. We want to align with the previously agreed 
Huawei: for average EIRP, the value is not wide used.
Ericsson: the upper limit could be limited by regulation.

Issue 1-1.5.3: Handheld UE CDF of coverage, i.e., spherical coverage
Q: Can we decide the number of antenna arrays to be used for spherical coverage development?

Round 1
Tentative Agreement: Since the antenna array size(s) are still under discussion, spherical coverage should be discussed in the next meeting.

Round 2
Q: How many handheld UE antenna arrays (panels) should we assume for developing the specifications?
Options:
Option 1: 1
Option 2: 2 or more
Option 3: Conclude on array size(s) first
WF discussion:
Intel: we have agreement for parameter. EIRP CDF assumption R4-1801202
Qualcomm: we need evaluate the assumptions more. Our proposals on PA measurement and simulation.
Huawei: the assumption of R4-1801202 includes 1, 2 and 3 arrays.

Agreement: Check if the parameters in R4-1801202 could be reused for evaluation of CDF of coverage


	Company
	Comments or proposals

	QCOM
	The proposal of one array means there would be no coverage behind the array where the phone body is, so it limits the coverage to less than a hemisphere. It seems this type of UE often be blocked and out of service. Two arrays pointing opposite directions provides coverage in both hemispheres. That is why option 2 makes sense to us.
We are wondering what the use-case is for a single antenna panel. 

	MediaTek
	We anyway need to define min Peak EIRP firstly; and before define min Peak EIRP, we may need to consolidate array size assumption firstly. Hence, we suggest further discuss spherical coverage later.

	Murata
	We prefer option 2.
We share similar view with Qualcomm.

	vivo
	Option 3.

	LGE
	We prefer option 2

	Intel
	As commented during the first round, we already have EIRP CDF assumptions [R4-1801202] which we can use as baseline and further discuss later if needed.

	NTT DOCOMO, INC
	Option 2:
Thank you for providing the reference. It can be a baseline, but [R4-1801202] was approved in the initial stage of Rel-15. We wonder if actual devices in the market implement only one panel. It should be updated.



Issue 1-1.6.1: Fixed UE minimum peak EIRP
Q: Can we agree on the steps to determine the fixed UE minimum peak EIRP?

Round 1
Recommendations for 2nd round: Discuss the next steps to determine the fixed EIRP. This discussion can proceed in WF on 60 GHz UE RF requirements.
Round 2
	Company
	Company comments on determining min peak EIRP 

	QCOM
	Companies should bring analysis of PA output power capability, losses, and antenna array gain. PA operating point should be aligned, and the alignment method and waveform should be discussed. Analysis to be discussed in future meeting.

	
MediaTek
	We may leverage handheld discussion framework if we achieve consensus by above issues.

	LGE
	No objection towards QCOM proposal above, and maybe first step is to conclude the approach for handheld device type.

	Intel
	All power classes should follow the same approach, and this should be to discuss the budgets as we have done in the past (detailed derivation table)



GTW discussion: 

Agreement: To determine the fixed UE minimum peak EIRP, a way forward is needed to capture all the parameters for further evaluation.
· Qualcomm will provide the draft for both Fixed UE and vhecular UE
· QCOM: due to lack of time for careful drafting and review WF was not pursued. We will come with a proposal next meeting.
Issue 1-1.6.2: Fixed UE maximum output power limits (TRP and max EIRP)
Q: Can we agree on whether we can specify TRP and max EIRP as general requirement or a NS requirement?

Round 1
· Round 1 recommended was not agreeable
· General requirement maximum peak EIRP requirement 43 dBm 
· General requirement maximum average EIRP requirement to be defined as 40 dBm
· General requirement Maximum TRP is 27 dBm
· Conducted power and PSD limits are discussed as separate issues
Round 2
Option 1: max pk EIRP 43, max avg EIRP 40, max TRP 27 as a general requirement
Option 2: max pk EIRP 43, max avg EIRP 40, max TRP 27 indicated by NS values

	Company
	Comments on options or alternatives

	QCOM
	We prefer option 1 for simplicity. We can accept option 2 also.

	MediaTek
	Similar view as handheld part.
It's related to “Issue 1-1.1: Power class framework” outcome, although we don’t have strong view.
For example, if the consensus is “MOP requirement framework is one of fiexed factors”, including ”min peak EIRP requirement, spherical coverage requirement, max TRP limitation, max Peak EIRP limitation”, and if we think maximum average EIRP requirement shall be defined for 60GHz band, we may think how to deal with this new ” maximum average EIRP requirement”. For example, it can be NOT belong MOP requirement frameworkm but as an additional requirment limitation.

	Nokia
	For unlicensed operation we prefer option 1 for simplicity. For licensed operation our preference is option 2. 

	Intel
	Needs more discussion before agreeing



Issue 1-1.7: Vehicular UE minimum peak EIRP
Q: Can we agree on the steps to determine the vehicular UE minimum peak EIRP?

Round 1
Recommendations for 2nd round: Discuss the next steps to determine the fixed EIRP. This discussion can proceed in WF on 60 GHz UE RF requirements.
Round 2
Option 1: Follow the same steps as handheld UE
	Company
	Comments on options or alternatives

	QCOM
	We agree with option 1

	
MediaTek
	We agree with option 1

	Nokia
	We are okay to capture the proposed WF by LGE (Proposal 1): Consider the number of antennas in array used in existing specification as starting point to evaluate the Minimum peak EIRP and EIRP spherical coverage for UE types, such as handheld, FWA and vehicular UE in FR2-2. Higher number of antennas could be considered for UE types with larger form factors.

	LGE 
	We are OK with Nokia WF proposal above.

	Intel
	Agree with Option 1, all power classes should follow the same approach



Round 2 agreement: Option 1

Issue 1-1.8: FCC conducted power limit
Q: Can we agree on whether we can write a testable 3GPP requirement for this regulatory requirement ?

Round 1
Tentative agreements: 
Recommendations for 2nd round: Further discuss conducted power limit and any additional associated RAN4 requirement in WF on 60 GHz UE RF requirements
Round 2
Companies are invited to express their view on a conducted power limit and how the UE compliance could be verified.
	Company
	Views or proposals on conducted power limit

	MediaTek

	Can proponent clarify what does it mean? “TRP can requirement is allowed in place of a suitable method to measure conducted power.”



	Moderator
	To Mediatek: The meaning is the ETSI standard specifies TRP as an acceptable method to verify conducted power when a measurement port is not available. 

	Nokia
	If the intention of the tentative agreement is that 27 dBm TRP limit applies also in FCC regions and the ETSI defined method to verify this is used, we are okay.

	Intel
	In our understanding, the 27 dBm limits set by FCC and ETSI are conducted. ETSI has additional text stating that in case there is no suitable way to measure max power at the antenna port, then the test metric used to verify the requirement is max TRP. However, we do not think FCC has a similar note, nor does it have a max TRP limit.
We want to verify if we can in fact capture 27 dBm as max TRP.



Round 2 agreement: further discuss next meeting
Issue 1-3: SEM
Q: Can we accept the proposed SEM, or other alternative?

Round 1
Recommendations for 2nd round: Further discuss the SEM requirement in WF on 60 GHz UE RF requirements 
Round 2
Some comments from round 1 to help the discussion …
	Intel
	We are not sure if the suggested proposal still meets the regulation requirement. Also limiting 22 dBr level beyond 125 % seems not fair to other technologies, at least IEEE 11ad/ay already complies the original mask by ETSI.

	Ericsson
	Proposal 1 (as proponent) amended by the following amendment: the modified SEM for c2 in Europe, we could also consider the FCC Cat-A limits as a basis for the general SEM.




Round 2 agreement: further discuss next meeting

Issue 1-4: UE ACLR
Q: How do we concude on ACLR requirement for UE?

Round 1
Tentative agreements: Wait for the conclusion of the coexistence study topic in thread 139
Recommendations for 2nd round: Include the agreement in WF on 60 GHz UE RF requirements
Issue 1-5: Spectral utilization
Q: Can we agree on any of the proposals for spectral utilization?

Round 1
Recommendations for 2nd round: Further discuss SU and the related topics from company submissions and comments in WF on 60 GHz UE RF requirements
Round 2
· Proposals (not all are mutually exclusive)
· Proposal 1: consider SU ≈ 85% for improved UE power capability. (Ericsson 2830)
· Proposal 2: Apply SU from FR2-1 for 120 kHz also to FR2-2. (Nokia 3687)
· Proposal 3: RAN4 agrees on a general principle of the same max SU for all supported SCS. (Intel 3159)

Companies are invited to express their view on SU proposals.
	Company
	Views or proposals on SU

	Nokia
	We are fine to further consider if the suggested improved power is demonstrated and indeed has an impact on link performance and core requirements. We note that agreed SU also has an impact on other than handset form factor devices.

	Intel
	We are not strong on either Proposal 1 or Proposal 2. However, our view is the SU shall be applied to all SCS.

	MediaTek
	We are open to the suggestion above to consider further the potential Tx power benefit of Proposal 1, as there seem to be different views. Proposal 2 is not agreeable to us, and Proposal 3 is maybe a secondary aspect.



Round 2 agreement: further discuss next meeting
Issue 1-6: Maximum modulation order
Q: Which are the mandatory mod orders which are optional?

Round 1
Tentative agreements: 64 QAM is the highest modulation order for FR2-2. 
Recommendations for 2nd round: Further discuss which modulation orders are optional vs mandatory in WF on 60 GHz UE RF requirements
Round 2
· Options (moderator)
· Option 1: Up to 16 QAM mandatory; 64 QAM optional
· Option 2: Up to 64 QAM mandatory
Proposed WF : Option 1
Companies are invited to express their view max modulation order
	Company
	Views or proposals on Max Modord

	QCOM
	Option 1. 

	Nokia
	We think 64 QAM should be supported for both DL and UL. We are open to discuss if this support should be mandatory or not given the outcome of related core requirements. 

	LGE
	We think that 64QAM support for both UL and DL is possible. Making this optional may enable some design simplifications and power consumption savings, which could be useful in certain form-factors, but will also add complexity to the system.

	Intel
	We are okay with Option 1.

	Apple
	Does the WF for the maximum modulation orders refer to all UE types? For UE handheld we have shown that for 60 GHz the phase noise can be too large to support 64 QAM, when considering the 8% EVM definition. We think is too early to make an agreement on the support of 64-QAM for the UE handheld without previous feasibility study for this frequency range.

	MediaTek
	Tend to agree with Apple here. Would be good to understand the impact further.



Round 2 agreement: further discuss next meeting
Issue 1-7.1: 480 and 960 kHz ON/OFF OFF/ON transient period
Q: What is the transient time periods for these SCS?

Round 1
Tentative agreements: o	Proposal 1: Reuse FR2-1 5usec for all ON/OFF and OFF/ON (Qualcomm 4478, Ericsson 2830, vivo 2996)
Recommendations for 2nd round: Include the agreement as part of WF on 60 GHz UE RF requirements document
GTW discussion: 

Agreement: Reuse FR2-1 5usec for all ON/OFF and OFF/ON for 480KHz and 960KHz SCS.

Issue 1-7.2: 480 and 960 SCS ON/ON transient period
Q: What is the transient time periods for these SCS, do we need multiple values, can we use FR2-1 values?

Round 1
Recommendations for 2nd round: Further discussion to continue on this topic in WF on 60 GHz UE RF requirements
· Proposal 1: Make UE TX ON-ON transients a UE capability where UE TX ON-ON transient time ≤ TDD ON/OFF and OFF/ON transient time. (Ericsson 2830)
· Proposal 2: Introduce an improved ON/ON transient period for 480 and 960 kHz SCS. (Intel 3160)
· Proposal 3: Consider {3, 2, 1} uS ON/ON transient period with capability. (Intel 3160)
· Proposal 4: Separate UE transients for transmit TDD ON/OFF and OFF/ON and for continuous ON-power transmissions. (Ericsson 2830)
Round 2
	Company
	Views or proposals 

	QCOM
	We don’t agree with any of the proposals. 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. 

	Intel
	The motivation agreeing on the same 5 uS from FR2-1 was allowing reusing the existing FR2-1 design. SCS 480 kHz and 960 kHz will be a new design and we should open door for potential improvement.

	Apple
	For SCS= {480, 960} kHz we prefer to take the FR2-1 value for ON-ON transient as the starting point, and we are open to further discussions from there. Proposals to tighten this requirement should be motivated by system performance analysis.

	AT&T
	We agree with Intel that FR2-2 needs to consider potential improvements to allow for acceptable performance with higher-order modulations.

	MediaTek
	We would like to reuse the 5us value from FR2-1 for all SCS, so agree to none of the Proposals.

	Ericsson
	We are fine with all proposals!



Agreement: further discuss next meeting
GTW discussion: 
Intel: four proposals are quite aligned. 
Huawei: we agree 5us for 120KHz SCS. The transient capability comes from hardware rather than depending on SCS.
Apple: we have the same comment. We prefer to reuse the requirement of FR2-1.
Ericsson: Ericsson supports all the proposals. We would like to have shorter one to avoid too much uplink blanking. In the existing baseline, FR1 is different from this. We can use the same technique as for FR1 as capability.
Qualcomm: we agree with Huawei position. 5us is hardware implementation. 5us for SCS matches the capability of UE.
Mediatek: we have the same view as Huawei, Qualcomm.
Intel: it is for 480 and 960. We need a new design. Based on our analysis, there is significant degradation with 5us. We need keep the door open to further improvement.

Issue 1-7.3: UE timing advance error
Q: Do we handle timing advance error in RF or in RRM?

Round 1
Tentative agreements: Conclude that this is an RRM topic and could be discussed in RAN4 RRM session.
Note: This requirement is denoted TA_offset in TS 38.133, section 7.1 and N_RX_TX, N_TX_RX in TS 38.211, section 4.3.2.
Round 2
No further discussion in RAN4

Issue 1-8: EVM measurement interval
Q: Do we need to change the EVM measurement interval from FR2-1 for test imentation?

Round 1
· Discussion to occur in thread 315.
Round 2
No further discussion in thread 138
Issue 1-9: Initial access UE output power
Q: Is intial access power alway maximum?

Round 1
Tentative agreements: This is a RAN1 issue. No further discussion needed in RAN4..
Recommendations for 2nd round: Include this agreement in WF on 60 GHz UE RF requirements
Round 2
No further discussion
Issue 1-10.1: Baseline for RX requirements
Q: Should we use the FR2-1 RX requirement values as the baseline values for FR2-2.

Round 1
· Proposals
· Proposal 1: RAN4 to take FR2-1 values as a starting point further discuss relaxation, if needed, of Rx requirements as compared to current FR2 NR requirements for unlicensed operation in the 57 – 71 GHz range. (3688 Nokia)
Recommendations for 2nd round: Include this agreement in WF on 60 GHz UE RF requirements
Round 2
Note: previous agreement was to adopt the RX framework from FR2-1 for FR2-2.
Options:
Option 1: Adopt FR2-1 RX values as a starting point for FR2-2 values.
Option 2: FR2-2 values do not have a ‘starting point’ and are developed via analysis in upcoming meetings.

Recommended WF
Option 2

	Company
	Comments on RX requirement values

	QCOM
	Option 2. We don’t agree with taking FR2-1 values as a starting point for FR2-2. The frequencies are significantly higher. Using Fr2-1 values as a ‘baseline’ means they hold some weight and justification is needed to change them. Values should be based on analysis for each requirement with no assumption that FR2-1 is default.

	MediaTek
	It’s kind of a conceptual discussion. It’s anyway that each component value could be quite different from FR2-1, and we can have fresh new value evaluation and/or also consider the technical relationship between FR2-1 and FR2-2.

	vivo
	Option 2 is OK.

	Nokia
	We are fine to discuss each value based on analysis for each requirement. However, we see no reason why we can not use the FR2-1 values as a starting point or guideline for the development of FR2-2. Regardless of option taken here relaxation, if needed, from FR2-1 shall be considered case by case.

	Intel
	Perhaps we need to clarify what “starting point” or “baseline” is.



Round 2 agreement: further discuss next meeting
Issue 1-10.2: Peak EIS
Q: Can we agree on the peak EIS proposal?

Round 1
Recommendations for 2nd round: Further discuss in this meeting
Round 2
· Options
· Option 1: The single-band peak EIS requirement for 60 GHz is [-74.83 dBm/50 MHz]. (Apple 2370)
· Option 2: Handle peak EIS in future meetings. For one reason array sizes have not been settled, No further discussion this meeting. (moderator)
Recommended WF
Option 2

	Company
	Comments on EIS

	QCOM
	Option 2

	MediaTek
	Option 2.

	Murata
	Option 2

	vivo
	Option 2.

	Nokia
	Option 2 - We believe that Option 1 is too relaxed, and this shall be discussed further with justification. 

	LGE
	Option 2.

	Intel
	Agree with Option 2



Round 2 agreement: Option2

Issue 1-11.1: TX/RX beam switching time for 480 and 960 SCS
Q: Should we re-use the FR2-1 beam switching time for FR2-2 480 and 960 SCS, or some other values?

Round 1
Recommendations for 2nd round: Further discuss proposal 1 and proposal 3 in WF on 60 GHz UE RF requirements
Round 2
· Proposal 1:  60 GHz UE requires 7.015 µsec for TX/RX beam switching for all SCS (Qualcomm 4478)
· Proposal 3: Introduce Beam switching capability considering different beam switching implementations. (vivo 2996)

	Company
	Comments on TX/RX beam switching time for 480 960

	QCOM
	Proposal 1. FR2-2 UE has the same limitations in speed of switching as FR2-1. Proposal 3 is not agreeable it is not needed.

	vivo
	Actually, P3 doesn’t provide a value for Tx/Rx beam switching. If only value 7.015 us is presented, we can go with P1.

	Nokia
	Proposal 1 – we see no need to add further capabilities.  

	Apple
	We support proposal 1

	MediaTek
	Proposal 1

	Ericsson
	Proposal 1



Round 2 agreement: Proposal 1

Issue 1-11.2: Beam direction only switching time
Q: Should we re-use the FR2-1 beam direction-only switching time for FR2-2 480 and 960 SCS, or some other value?

Round 1
Recommendations for 2nd round: Clarification: this discussion is intended to be about the UE. Company views are varying on this topic. Continue discussion in WF on 60 GHz UE RF requirements

Round 2
· Proposal 1:  60 GHz UE requires 200 nsec for beam direction-only switching for all SCS (Qualcomm 4478). Direction-only switching time is a baseline assumption and not a TS requirement.
· Proposal 2: UE Beam direction-only switching time baseline assumption should be defined the same for all SCS. (vivo 2996)
· Proposal 3: 50 nsec as a baseline assumption (Ericsson comment and a proposal in R4-2107972)

Moderator’s note: My understanding is this is intended to be a baseline assumption and not a requirement in the TS. As a baseline assumption we would not normally assign a capability.
	Company
	Comments on TX/RX beam switching time for 480 960

	QCOM
	Option 1. FR2-2 UE has the same limitations in speed of switching as FR2-1. Beam switching capability is an unnecessary complication.

	vivo
	Beam direction switching time 200ns is acceptable for us. After the first-round discussion, it is hard to conclude on single value. In this case, we can consider Option 3 to introduce beam switching capability.

	Nokia
	Where does proposal 1 come from? We are fine to have the same beam switching time but we believe 200ns is excessive. This as with higher SCS the switching time is longer than the CP

	LGE
	We think that switching times shorter than 200ns are achievable with existing technology also for UE.

	Apple
	We support proposal 1

	Huawei, HiSilicon
	We believe 100ns is enough for the same panel, we provide analysis in last meeting paper. For across panel case, FFS.

	MediaTek
	Support Proposal 1.



Round 2 agreement: further discuss next meeting

Issue 1-11.3: Minimum duration between beam switches. Beam switches can be direction only or TX/RX switches.
Q: Should we inform RAN1 what is the fastest rate at which FR2-2 UE beams can be switched, or is this not essential information for them?

Round 1
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE RF requirements
Round 2
· Proposals (clarified from round 1)
· Option 1: Agree to inform RAN1 4.5 usec is the minimum for FR2-2. Do not specify in RAN4 TS.
· Option 2: Agree to inform RAN1 4.5 usec is the minimum for FR2-2 and specify in RAN4 TS.
· Option 3: No need to inform RAN1 or specify in RAN4 TS.

	Company
	Comments or other proposals

	QCOM
	Option 1. We prefer not to include in RAN4 TS as we wonder how this would be testable. 

	vivo
	Option 3.

	Nokia
	We are fine with option 1.

	LGE
	Option 1 is OK for us.

	Apple
	Option 1 is fine for us.

	Huawei
	We need further clarification on how to define this Minimum duration between beam switches. If there is a power change, at least the transient period time is needed. We also should consider on option 3, whether this requirement is needed.

	MediaTek
	Option 1 is fine. However, we should state in the LS that it would not be covered by RAN4 specs, and therefore request RAN1 specs to make clear that the BS is not allowed to trigger a beam-switch of the UE more frequently than this period.



Round 2 agreement: 
Do not specify in TS
Further discuss option 1 and option 3 next meeting
Issue 1-11.4: Reply LS on beam switching
Q: Should we send more beam switching info to RAN1 if we get some further agreement?

Round 1
Tentative agreements: Work on LS assuming we have some agreement during this meeting.
Round 2
· Wait for conclusion of discussions on switching

	Company
	Comments or other proposals

	XXX
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	Tdoc number
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	Source
	Recommendation  
	Comments

	R4-2112033
	Views on UE antenna array size and link budget at 70 GHz
	Murata Manufacturing Co Ltd.
	Noted
	TX requirements

	R4-2112370
	Views on minimum peak EIRP and EIS requirements for 60 GHz
	Apple
	Noted
	UE RF requirements

	R4-2112384
	FR2 UL field data for NR 60GHz TPC consideration
	Apple
	Noted
	TX requirements

	R4-2112830
	More on UE TX requirements for operations up to 71 GHz
	Ericsson
	Noted
	TX requirements

	R4-2112887
	Views on UE Array and EIRP level at 60 GHz
	Sony
	Noted
	TX requirements

	R4-2112995
	Discussion on power class requirements for B52.6GHz
	vivo
	Noted
	TX requirements

	R4-2112996
	Discussion on beam switch scenarios and requirements
	vivo
	Noted
	UE RF requirements

	R4-2113159
	On 60 GHz system parameters
	Intel Corporation
	Noted
	Shared with other thread

	R4-2113160
	On 60 GHz UE Tx requirements
	Intel Corporation
	Noted
	TX requirements

	R4-2113518
	Timing requirements
	Ericsson
	Noted
	

	R4-2113519
	Reply LS to RAN1: LS on beam switching gap for 60 GHz band
	Ericsson
	Noted
	

	R4-2113547
	Discussion on Tx power class and UE types
	LG Electronics Finland
	Noted
	TX requirements

	R4-2113687
	On UE Tx RF aspects for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	TX requirements

	R4-2113688
	On UE Rx RF aspects for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	RX requirements

	R4-2114478
	60GHz UE transient times and switching times
	Qualcomm Incorporated
	Noted
	TX requirements

	R4-2114480
	60GHz UE TX
	Qualcomm Incorporated
	Noted
	TX requirements




