3GPP TSG-RAN WG4 Meeting # 99-e 												R4-2107657
Electronic Meeting, May 2021

Agenda item:			8.41.1, 8.41.3, 7.1.1
Source:	Moderator (Qualcomm Incorporated)
Title:	Email discussion summary for [99e][132] NR_FR2_FWA_Bn259_Bn257_Bn258
Document for:	Information
Introduction
This document is intended to capture discussions towards specifying UE RF requirements for FR2 PC5 in n259 and in existing bands n257 and n258.
Topic #1: Title
Companies’ contributions summary
	T-doc number
	T-doc title
	Company
	Proposals / Observations

	R4-2108814
	PC5 RF requirements in n259
	Qualcomm Incorporated
	Proposal 1: In n259 FR2 PC5 shall have a min. peak EIRP requirement of 30.6 dBm.
Proposal 2: In n259 FR2 PC5 shall have a REFSENS requirement of -93.4 dBm, for a 50MHz channel and -1 dB target SNR.
Proposal 3: In n259 FR2 PC5 shall have 8dB degradation along the 85th %ile direction relative to beam peak direction.
Observation 1: Arithmetic sum and arithmetic mean of dB values yields nonsensical results.
Proposal 4: Proponents must technically justify addition in dB domain before dB averaging can be accepted as an acceptable technique to average across proposals. 
Proposal 5: If addition in the dB domain cannot be technically justified, power averaging shall be performed in the mW domain, not in the dB domain.


	R4-2109006
	Views on RF requirement for FWA 
	Sony, Ericsson
	Observation 1	Due to the maximum allowed TRP of 23 dBm it is reasonable to use 16 antenna elements as baseline for min Peak EIRP estimation.
Observation 2	There is no reason the degradation, due to going up in frequency from n258 to n259, should be higher for PC5 than for PC3.
Observation 3	Based on PC3, PC5 minimum peak EIRP in the band n259 of 26.7 dBm is a lower boundary.
Observation 4	 It is possible to fulfill maximum TRP 23dBm with a minimum peak EIRP of 28.5 dBm.
Observation 5	The gain drop (delta between peak and specified percentile of EIRP) for band n259 may not be worse than for band n258.
Observation 6	Compared to PC3 REFSENS for PC5 at n259 (50MHz) could be -89.2dBm as an upper boundary.
Observation 7 	The SNR condition for FWA devices is likely to be good and stable, and thus an FWA device should obtain a good RSRP estimation.
Observation 8	The degradation due to the phase shifter errors have been included in the peak EIRP and spherical coverage requirement.
Observation 9	The beam correspondence depends on the SNR condition. Therefore, it is questionable whether it is useful for the network to know a UE BC capability with bit-1 or bit-0.
Proposal 1	According to our estimate minimum peak EIRP for PC5, n262, shall be 28.5 dBm.
Proposal 2	Gain drop (delta between peak and 85%-tile EIRP) for n259, PC5 shall be 8 dB.
Proposal 3	According to our estimate REFSENS for PC5, n259, shall be -90.5 dBm.
Proposal 4	Gain drop (delta between REFSENS and EIS 85%-tile) for n259, PC5 shall be 8 dB.
Proposal 5	Define only BC bit 1 requirement for new FWA UE.
[bookmark: _Hlk71532544]Proposal 6	Adopt the same beam correspondence requirement (only bit 1) for n259 as for n257 and n258 for PC5.


	R4-2109147
	On new FWA UE RF requirement
	Murata Manufacturing Co Ltd.
	Observation 1:	From network performance point of view, 16 elements assumption would be preferred
Proposal 1: 	29.3dBm is proposed as min peak EIRP requirement
Proposal 2:	-90.3dBm is proposed as REFSENS specification
(moderator note) REFSENS proposal is for 50 MHz channel with -1 dB target SNR

	R4-2109505
	Proposal on n259 PC5 Tx and Rx requirements
	MediaTek Beijing Inc.
	(not available)

	R4-2109543
	Proposal on n259 PC5 Tx and Rx requirements
	MediaTek Beijing Inc.
	Proposal1: min peak EIRP of PC5 n259 is 26.3 dBm
Proposal2: REFSENS of PC5 n259 is -89 dBm (CBW=50MHz, -1 dB SNR)
Proposal3: Spherical EIRP of PC5 n259 is 18.3 dBm
Proposal4: Spherical EIS of PC5 n259 is -81 dBm (CBW=50MHz, -1 dB SNR)
Proposal5: MBP,n (dB) is 0.5 dB, MBS,n (dB) is 0.5 dB

	R4-2110019
	FR2 PC5 requirements for n259
	Samsung
	Proposal 1: For n259 requirements of PC5, it is reasonable to take the existing values of other power classes as references for the scaling.
Proposal 2: PC5 minimum peak EIRP requirement of n259 should be 26.3 dBm.
Proposal 3: PC5 REFSENS requirement of n259 should be -89.0 dBm.

	R4-2110836
	R17 n259 FWA
	OPPO
	Proposal 1:               The min peak EIRP is 25.8dBm.
Proposal 2:               The max peak EIS is -88dBm @ 50MHz.
Proposal 3:               Consider averaging all the inputs to derive the values if doesn’t have big difference.

	R4-2111062
	RF requirements of power class 5 for band n259
	Intel Corporation
	Minimum peak EIRP 
Observation 1: A scaling-based option is reasonable, but band n257 should be used. This leads to a scaling-based value of 26.3 dBm, which represents a significant increase 7.6 dB from the PC3 value (18.7 dBm).

Observation 2: The arithmetic mean of all the values leads to a minimum peak EIRP of 26.9 dBm We think this value option is also reasonable; it implies an 8.2 dB increase from PC3 (18.7 dBm).

Proposal 1:  We support the following values for the PC5 minimum peak EIRP requirement of band n259:
· 26.3 dBm
· 26.9 dBm
· 25.8 dBm

Minimum peak EIS
Observation 3: The minimum peak EIS values captured in RAN4 #98Bis-e discussions are well aligned [4]. Additionally, both the arithmetic mean and scaling value are -89 dBm.

Proposal 2:  Define the PC5 minimum peak EIS requirement of band n259 as -89 dBm (for 50MHz CBW).






Open issues summary
Min. Peak EIRP and REFSENS for PC5 in n259:
Both, min. peak EIRP and REFSENS have multiple proposals:
	
	Company
	EIRP (dBm)
	REFSENS (dBm)

	
	
	
	50 MHz, -1 dB  target SNR

	
	Qualcomm
	30.6
	-93.4

	
	Sony
	28.5
	-90.5

	
	Ericsson
	28.5
	-90.5

	
	Murata
	29.3
	-90.3

	
	MediaTek
	26.3
	-89.0

	
	Samsung
	26.3
	-89.0

	
	Oppo
	25.8
	-88.0

	
	Intel
	25.8
	-89.0

	
	
	
	

	Option 1
	Average Power 
	28.0
	-89.7

	Option 2
	arithmetic mean of dBm
	27.6
	-90.0



RAN4 methodology to derive requirements for min peak EIRP and REFSENS is by averaging across proposals. Arithmetic mean in any linear scale (example: mW) needs no explaining, but there is a lingering question in RAN4 over validity of using arithmetic mean on a log scale unit (example: dBm)
Is arithmetic mean in dBm domain technically justified?
	Options for Issue 1.2.1.1
	Company Comments

	Yes (please justify)
	MedeiTek: No matter which option, “average” is already a compromise method, leverage prior simple calculation based on dBm is good.
OPPO: No strong view since there is no much difference in the values. Either approach is acceptable, but we would like to suggest the group could adopt one approach and use it also in other similar WI and discussions.
Huawei, HiSilicon: we share the view with MTK.

	No (please justify)
	Qualcomm: Averaging in dBm is incorrect because it gives rise to nonsensical results. Example: If we have 2 PAs, one transmitting at 3 dBm and another transmitting at 27 dBm, the ‘average power’ is not 15 dBm. 
We therefore think we should establish mW averaging as a precedent. The difference is not large, so this is more about the principle.

Murata : We should discuss the number of antenna elements before moving on average approach.  According to companies' contributions, specification of option1 and option2 cannot be met with 8 antenna elements array.  So we believe 16 antenna elements is suit to PC5.

Sony: We agree with Qualcomm averaging over mW should be the precedential method. We agree with Murata a common reference architecture for spec derivation should be agreed, preferable including 16 antenna elements.
Ericsson: We support Qualcomm’s view.
Samsung: Although the two options make no odds, we can support ‘over mW’ method in terms of the technical justification. Also, as companies propose, we also support to set a kind of principle in RAN4 for the similar discussion in the future.
Nokia: Agree with Qualcomm. Average over dB should not be used for the Tx power according to the laws of physics.

Intel: Regarding the number of antenna elements, PC5 performance for band n257 and n258 lies somewhere in between 8 and 16 elements, so it allows design flexibility. Therefore, this should continue to be reflected for band n259.



Min. peak EIRP and REFSENS:
	Options for Issue 1.2.1.2
	Company Comments

	Option 1(average power)
	Qualcomm: support
Murata : Support
Sony: Support
Ericsson: Support
Samsung: Support this option based on our previous comment
Nokia: support

	Option 2 (arithmetic mean of dBm is correct procedure)
	MediaTek: Support
OPPO: No strong view since there is no much difference in the values. Either approach is acceptable, but we would like to suggest the group could adopt one approach and use it also in other similar WI and discussions.
Huawei, HiSilicon: considering difference between PC3 and PC5 for Band n258 is 8dB, for n259, if the same difference is used the power would be 26.7dBm. So we think the power between 26.7~27.6dBm for n259 need to be considered.
Similarly for Refsens, -89.2~-89.7 refsens can be further considered.

	
	Intel: For the values themselves, we have a similar view as Huawei.  
Given PC5 requirement definition for bands n257 and n258, for the minimum peak EIRP, a range around 26.5 to 27.5 dBm should be considered.
For minimum peak EIS, given the range, we think -89.5 dBm should be considered.



Spherical coverage
All companies with proposals are aligned that the spherical coverage specification shall be based on 8 dB degradation at 85th%ile point.
Spherical coverage requirement specification
· Recommended WF
· 8 dB degradation at 85th%ile point 
	Options for Issue 1.2.2
	Company Comments

	Agree with recommended WF 
	MediaTek: Support
Qualcomm: support
Murata : Support
Sony: Support
OPPO: OK.
Ericsson: Support
Samsung: Support
Intel: support

	Do not agree with WF (please justify)
	



Multi-band relaxations
Summary of proposals:
	Company
	MBP,n (dB)
	MBS,n (dB)

	Sony
	≤ 0.5
	≤ 0.4

	Ericsson
	≤ 0.5
	≤ 0.4

	MediaTek
	0.5
	0.5



PC5 n259 MBR
· Recommended WF 
	[bookmark: _Hlk32225119][bookmark: _Hlk32316771]Band
	MBP,n (dB)
	MBS,n (dB)

	n259
	0.5
	0.5



	Options for Issue 1.2.3
	Company Comments

	Agree with recommended WF 
	MediaTek: Support
Qualcomm: support
OPPO: OK
Samsung: Support
Intel: ok

	Do not agree with WF (please justify)
	



Beam correspondence: 
Sony (R4-2109006) has provided arguments for why bit 0 UE is not justified in an FWA application. Would proponents justify why bit 0 UE is necessary to define?
Beam correspondence requirement for PC5 (all bands) 
· Proposals
· Option 1: only bit 1 UE shall be allowed
· Option 2: bit 0 UE shall also be allowed (please justify)
	Options for Issue 1.2.4
	Company Comments

	only bit 1 UE shall be allowed
	Qualcomm: We find Sony’s analysis and argument appropriate. In our view it is not justifiable to apply a relaxation originally meant for allowing access to early generation UEs to a new power class that has been created 2+ yrs after close of Rel-15. Extra beam sweep is overhead and because it is not well aimed at the gNB, it represents system interference.
Sony: The beam correspondence depends on the SNR condition, which for an FWA devices is likely to be good and stable Therefore, it is questionable whether it is useful for the network to know a UE BC capability with bit-1 or bit-0. Introducing BC bit-0/1 mechanism will only lead to increased system overhead.
Ericsson: Support
Samsung: Support. In our understanding, extra beam sweeping can be overhead for the fixed device, especially for its uplink transmission aiming at gNB. 
Nokia: Support. Agree with Qualcomm, Sony and Samsung’s comments. 

	bit 0 UE shall also be allowed (please justify)
	MediaTek: Support. BC bit-0/1 mechanism can be applied to different power classes. Extra beam sweep leads to better UE and network performance. 
Huawei, HiSilicon: Support. To Sony, beam correspondence is RF ability which is not dependent on SNR, we only use SNR as side condition to justify the requirement. For more than 8 antenna elements device, beam width is sharper than PC3, such UE utilize SRS to adjust its uplink beam is very reasonable. Whether SRS resource be configured is decided by the gNB, but UE should be allowed to indicate bit 0 to the network while such capability is defined by RAN1.



Companies views’ collection for 1st round 
Open issues 
Views are collected in section 1.2
CRs/TPs comments collection
N/A
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 

	1.2.1
Min. peak EIRP and REFSENS
	Recommendations for 2nd round: Continue discussion. Any consensus will be captured in the WF by the moderator.

	1.2.2 
Spherical coverage
	Tentative agreements: 8 dB degradation at 85th%ile point 
Recommendations for 2nd round: Consensus will be captured in the WF by the moderator.

	1.2.3 
Multi-band relaxations
	Tentative agreements: For PC5 in n259, MBP,n (dB) = 0.5 dB, MBS,n (dB) = 0.5 dB
Recommendations for 2nd round: Consensus will be captured in the WF by the moderator.

	1.2.4 
Beam correspondence for PC5 (all bands)
	Recommendations for 2nd round: Continue discussion. Any consensus will be captured in the WF by the moderator.




CRs/TPs
N/A
Discussion on 2nd round (if applicable)
Min. peak EIRP and REFSENS:
	Moderator Summary
	

	
	6 companies support adopting the average power value (arithmetic mean of mW) as the requirement based on physical principles:
Qualcomm, Murata, Sony, Ericsson, Samsung, Nokia
2 companies support dBm arithmetic mean because ‘“average” is already a compromise method, leverage prior simple calculation based on dBm is good’
Huawei, MediaTek
Also, two companies suggest discarding the repeatable process of averaging in favor of their preference
Huawei, Intel
Continue discussion: Requirements will naturally come out of decisions made in second round: for example, if dBm arithmetic mean is chosen, min. peak EIRP is 27.6 dBm



	Issue 1.2.1 – 2nd Round
	Company Comments

	Can we technically justify arithmetic mean of dBm values?
	

	Should we discard averaging altogether and choose a company suggested value?
	



Beam correspondence requirement for PC5 (all bands) 
	Moderator Summary
	5 companies support precluding bit0:
Qualcomm, Sony, Ericsson, Samsung, Nokia
2 companies would like bit0 PC5 UEs
Huawei, MediaTek
Continue discussion: Companies with minority view to further justify their comments



	Issue 1.2.4 – 2nd Round
	Company Comments

	Extra beam sweep leads to better UE and network performance.
	

	beam correspondence is RF ability which is not dependent on SNR, we only use SNR as side condition to justify the requirement
	

	Whether SRS resource be configured is decided by the gNB, but UE should be allowed to indicate bit 0 to the network
	




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on PC5 requirements in n259
	Qualcomm
	Collect outcome from discussion



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108814
	PC5 RF requirements in n259
	Qualcomm Incorporated
	noted
	Discussion paper

	R4-2109006
	Views on RF requirement for FWA 
	Sony, Ericsson
	noted
	Discussion paper

	R4-2109147
	On new FWA UE RF requirement
	Murata Manufacturing Co Ltd.
	noted
	Discussion paper

	R4-2109505
	Proposal on n259 PC5 Tx and Rx requirements
	MediaTek Beijing Inc.
	withdrawn
	

	R4-2109543
	Proposal on n259 PC5 Tx and Rx requirements
	MediaTek Beijing Inc.
	noted
	Discussion paper

	R4-2110019
	FR2 PC5 requirements for n259
	Samsung
	noted
	Discussion paper

	R4-2110836
	R17 n259 FWA
	OPPO
	noted
	Discussion paper

	R4-2111062
	RF requirements of power class 5 for band n259
	Intel Corporation
	noted
	Discussion paper



2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




