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Introduction
A new WI for FR2 FWA UE with maximum TRP of 23dBm for band n257 and n258 was approved in RAN#87-e meeting.  This work item is to introduce the requirements on FWA UE, which maintains the max EIRP of 43dBm and max TRP of 23dBm upper power limitation, and to study and specify corresponding RF requirements for such kind of UE type. The RF part and RRM/Demod part are planed to be completed by #96 and #98, respectively.  
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: the following topics are treated. 
· Topic #1: Choose option for addressing the issue
· Topic #2: RF requirements part
· Topic #3: RRM requirements part
· Topic #4: time shcedule of the work plan
· 2nd round: TBA

Topic #1: Choose option for addressing the issue
WID describes as follows, 

To address the issue described in section 3, one option from the following is chosen: 

· Option 1. Existing power class with any modifications/additions (e.g. new UE capability) is reused. 
· Option 2. A new power class is defined. 
So it is needed to choose one option from the above two options. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2002559
	Qualcomm Incorporated
	Proposal 1: Create a new power class (PC5) to capture requirements of the FR2 UE proposed in WID RP-200503.

	R4-2003087
	Samsung
	Observation 1: power class of FR2 is an EIRP/TRP package of the min peak EIRP, max TRP, max allowed EIRP and spherical coverage EIRP.
Proposal 1：Define a new power class (PC5) for the new FWA UE with maximum TRP of 23dBm.

	R4-2003345
	Intel Corporation
	Observation 5: While either option can work to introduce the new requirements, Option 2 will be easier to implement. Before we can make this decision, it is best to first focus on defining the requirements.

	R4-2003417
	Ericsson
	Proposal: Define a new power class for FR2 FWA usecase with 23dBm max TRP and 43dBm max EIRP with PC1-like spherical coverage requirement. 

	R4-2003969
	KDDI Corporation
	Observation 1: Option 2 (to define a new power class) is straight forward to specify this new FR2 FWA UE.
Observation 2: Option1 (using UE capability) is inefficient or need reconstruction of RAN4 specification.
Observation 3: Option 2 has already been applied in current specification.
Proposal 1: Option 2 (to define a new power class) shall be applied to this new FWA UE.

	R4-2004429
	NTT DOCOMO, INC.
	Observation: RAN4 should discuss carefully how to introduce new power class feature in specification, which is the scope of the WI [1].
Proposal: RAN4 should consider the power class structure in specification and consider other options than option 2-A such as option 1-A, 1-B, and 2-B described in this paper.

	R4-2004506
	[bookmark: _Hlk506463981]Nokia, Nokia Shanghai Bell
	Observation 6: Introduction of a new power class is the most straightforward way for network to distinguish the new FWA device from the existing power class Ues.

	R4-2004779
	Huawei, HiSilicon
	Observation 1: Option 1 tries to allow an existing power class UE to indicate it supports other set of RF requirements.
Observation 2: it is not possible or not good solution for a PC1 UE support new FWA requirements simultaneously.
Observation 3: Option 1 adds one limitation on the new FWA UE implementation: support PC1 is the precondition.
Proposal 1: RAN4 agrees to introduce a new power class named ‘power class 5’ for the new FR2 FWA UE.
Proposal 2: Send an LS to RAN2 to inform them agreement on ‘power class 5’ introduction.



Open issues summary
Most companies support Option 2 but one company has concerns and pointed out the update of power class structure and proposed 4 options,  Option 1-A/1-B/2-A/2-B as follows in  R4-2004429. 
· Option 1: Existing power class with any modifications/additions (e.g. new UE capability) is reused.
· Option 1-A: Introduce P-max in FR2 so that PC1 can be adopted with maximum power limitation.
· Option 1-B: Introduce new capability to distinguish higher and lower maximum TRP and EIRP limitation.
· Option 2: A new power class (PC5) is defined.
· Option 2-A: Stay as it is.
· Option 2-B: Remove UE type definition.

It seems that original "Option 2" is "Option 2-A". So the sub-topic is following. 
	Issues
	Discussion points

	1-1
	· Is it agreeable to choose Option 2 (Option 2-A or 2-B) ?

	1-2
	· If issue 1-1 is yes, which option (Option 2-A or 2-B) should be choosen ?



Sub-topic 1-1
Issue 1-1: Is it agreeable to choose Option 2 (Option 2-A or 2-B) ?
· Proposals
· Option 1: Existing power class with any modifications/additions (e.g. new UE capability) is reused.
· Option 2: A new power class (PC5) is defined.
· Recommended WF
· Collect company's views in 1st round.

Issue 1-2: If issue 1-1 is yes, which option (Option 2-A or 2-B) should be choosen ?
· Proposals
· Option 2-A: Stay as it is.
· Option 2-B: Remove UE type definition. 
· Recommended WF
· Collect company's views in 1st round.

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

	Samsung
	Sub topic 1-1: 

Issue 1-1: Is it agreeable to choose Option 2 (Option 2-A or 2-B) ?
Yes. As analysed in our contribution, Option 2 is preferred, i.e., a new power class is defined (PC5). Power class is characterized by a package of EIRP/TRP requirement and thus the package should be unique for one power class. If different UE capability is allowed under the same power class, we can not see benefits but bring ambiguity and complication.
Issue 1-2: If issue 1-1 is yes, which option (Option 2-A or 2-B) should be choosen ?
Prefer Option 2-A, i.e., keep the UE type information. UE type information indicates the typical implementation and the assumption how the power class requirements were derived. if UE type information is removed, the reference information will be missing. Furthermore, the current framework of “power class – UE type one-to-one mapping” is set up based on the following agreement captured in R4-1808094 approved in RAN#87 (Busan meeting), which should be followed to make the specification clear and consistent:
	Agreement: Power Class (minimum peak EIRP, spherical coverage requirement, maximum TRP, maximum EIRP level) for FR2 are enough to distinguish UE types.
Each power class should be corresponding to one UE type at least for Rel-15. 
Agreement: Don’t introduce type designator as a field in the specification. But if needed, RAN4 can consider to add notes (or other methods) for some power class. 





	Ericsson
	Issue 1-1: Is it agreeable to choose Option 2 (Option 2-A or 2-B) ?
Yes, it is preferable to define a new UE power class. So, we are positive to option 2.
Issue 1-2: If issue 1-1 is yes, which option (Option 2-A or 2-B) should be chosen?
The UE type information is actually captured in another table anyway. In this case, we can support any of the options, either 2A or 2B, since the UE type information is captured in another table anyway. We agree with Samsung that, for a clear indication of typical implementation of the power class, we need to keep the UE type information. This will also provide good indication on the assumed implementation when requirements are defined. 

	Nokia
	Sub topic 1-1:  
Support Option 2. 
Sub topic 1-2: 
Option 2B is ok for us, however, UE types have been in the spec for a while, we have no strong opinion to remove it at this stage; so 2A is ok.

	Qualcomm
	Sub topic 1-1: 
Option2, We prefer new power class for the new device. We are also open to discussing TRP-based Pmax for FR2 as a parallel measure.

Sub topic 1-2: 
We appreciate the concern about proliferation of power classes due to different end use.  We are ok with 2-B, or 2-A with milder wording for ‘Assumption of UE type’.

	Apple
	Issue 1-1: We prefer Option 2 (a new power class) as the cleanest solution for this device type.
Issue 1-2: We prefer Option 2-A, since removing UE types would re-open the entire Rel-15 discussion on the relationship between UE types and power classes in the FR2 specification. In fact, TS38.101-2 already uses the mild term “assumption of UE types” rather than explicitly linking UE types to Power Class.

	Huawei
	Issue 1-1: We prefer to leave it open. For option 1, after reviewing the contributions on RF requirement, we would like to further study the feasibility of option 1. For option 2, it would be clean, but we cannot conclude it is one power class, maybe more new power classes.
Issue 1-2: We prefer Option 2-A(but it does not mean option 2 is adopted, option 2A also works for option 1), we don’t want to open a new discussion which violates the current Rel-15 and Rel-16 spec. It is worth noting that, even keep the spec as it is, it doesn’t mean there is a definite relation between power class and UE type since it is just the requirement assumption.

	OPPO
	Issue 1-1: Prefer Option 2, to make it clear.
Issue 1-2: Option 2-A and actually the power class 5 can be added to the UE type table to make it clear.

	Intel
	Sub topic 1-1: 
Issue 1-1: Is it agreeable to choose Option 2 (Option 2-A or 2-B)?
We are ok with choosing Option 2 (new power class) as this is the most straightforward way.
Issue 1-2: If issue 1-1 is yes, which option (Option 2-A or 2-B) should be chosen?
We are ok with either option, depending on how they are implemented. For Option 2A, as long as it is clear that the UE type is there only to provide background on the assumption used, then it is fine. The Assumption of UE types table (Table 6.2.1.0-1, TS38.101-2) in the specs is simply background information. 
Option 2B makes it clearer that we do not necessarily need to introduce a new power class for each new UE type (the number of power classes may get out of hand in the future if this were the case, as noted in R4-2004429). However, we may still keep the Assumption of UE types table for context.

	Sharp
	Issue 1-1: We support Option 2
Issue 1-2 We support Option 2-B, as it provides better solution for future devices

	NTT DOCOMO, INC.
	Issue 1-1: Is it agreeable to choose Option 2 (Option 2-A or 2-B) ?
Let me clarify the intention of using P-max approach.
The key motivation is to reuse PC1 platform for this new power class feature. If we can confirm that the limitation from regulatory perspective is only maximum TRP and EIRP since other requirements such as out of band emission requirements for PC1 are same with PC2, PC3, PC4,  then if we can limit max TRP and EIRP by P-max, the common RF platform can be adopted for both PC1 and new power class feature, which would make the total economy scale larger. Here we would like to note that there are two approach of P-max:
Approach 1: P-max to limit both MAX TRP and EIRP according to any values of P-max
Approach 2: P-max to limit both MAX TRP and EIRP according to some specific values of P-max.
In Rel-15 discussion, if our understanding is correct, the approach 1 seems to be difficult from real implementation perspective. However, we guess there is possibility that if P-max condition is limited to specific TRP and EIRP limitation, UE can implement such feature.
On the other hand, if we introduce completely new power class feature and different assumption, vendors need to implement each of PC1 and PC5 platform, and need to test both.

Issue 1-2: If issue 1-1 is yes, which option (Option 2-A or 2-B) should be choosen ?
If RAN4 go with option 2, we prefer option 2-B. 
However, based on the comments above, if this is a common understanding that UE type is an information of typical assumption how the requirements were derived and not causing any limitation of real product implementation. but it is beneficial to notice it in specification region, alternative is to move the description to ANNEX.

	MediaTek
	Issue 1-1: Is it agreeable to choose Option 2 (Option 2-A or 2-B) ?
We prefer “Option 2: A new power class (PC5) is defined.”

Issue 1-2: If issue 1-1 is yes, which option (Option 2-A or 2-B) should be choosen ?
We prefer “Option 2-A: Stay as it is.”


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
	Issue 1-1: 
Many companies support Option 2 but some companies commented that option 1 need further study.
Tentative agreements: Nothing

For Option 1, the feasibility need to be clarified considering the following comment from DOCOMO. 

Approach 1: P-max to limit both MAX TRP and EIRP according to any values of P-max
Approach 2: P-max to limit both MAX TRP and EIRP according to some specific values of P-max.
In Rel-15 discussion, if our understanding is correct, the approach 1 seems to be difficult from real implementation perspective. However, we guess there is possibility that if P-max condition is limited to specific TRP and EIRP limitation, UE can implement such feature.

Issue 1-1-1: Can UE implement the features for this WI if P-max condition is limited to specific TRP and EIRP limitation ? 
Option 1: Yes, it is not difficult to implement. 
Option 2: No, it still seems to be difficult to implement. 

Recommendations for 2nd round: Collect company's (especially UE/chipset vendors) views for the issue 1-1-1.

	Sub-topic#1
	Issue 1-2: 
Many companies seems to support to remain the UE type information in the spec (how to remain them is FFS). But considering the details of discussion, moderator suggests that the further discussion should not be in this agenda since it impacts the current specs in the existing power class 1/2/3/4. 

Recommendations for 2nd round:The discussion is not treated in the 2nd round. It should be treated in the appropriate agenda in May meeting. 



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

	#1
	WF on the option for FR2 FWA UE
	NTT DOCOMO





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

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



Discussion on 2nd round (if applicable)
	Company
	Comments

	XXX
	Issue 1-1-1: 




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

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



Topic #2: RF requirements part
The WI has RF impact the related objectives are as follows. 

RF part: Define the RF requirements for the new UE capability or new UE power class aligned with regional (e.g. Japanese) regulation for a FWA type of device:
· Define requirements for operating bands n257 and n258 
· UE RF Tx requirements 
· Maximum TRP equal to 23dBm
· Maximum peak EIRP 43 dBm
· Min EIRP higher than current PC3 
· Spherical coverage requirement sufficient for FWA type device (e.g. 85%-ile same as PC1)
· MPR/AMPR requirements based on PC3 (max TRP of 23dBm)
· Beam correspondence requirements
· UE RF Rx requirements
· REFSENs requirement including min peak EIS, spherical coverage EIS
Define general and band dedicated requirements based on band, CA and EN-DC configurations requests

This topic treat the discussions related to the above objectives. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2002559
	Qualcomm Incorporated
	Proposal 2: EIRP spherical coverage requirements for PC5 shall be specified to have 8 dB gain drop (or less) in the 85th%ile direction relative to peak EIRP direction
Observation 1: A min. peak EIRP requirement for PC5 of ~28 dBm is consistent with existing power classes
Observation 2: PC5 REFSENS requirements can be adopted from PC2

	R4-2003087
	Samsung
	Observation 2: The benefit to peak EIRP by increasing element number is getting worse since the P_out per element has to be decreased due to TRP limitation.
Observation 3: in the link budget table for new FWA, P_out per element shall be changed based on TRP value, and a new parameter “total implementation loss for TRP (best-case)” should be added for TRP value calculation.
Proposal 2: Add TRP related parameters into the EIRP link budget table for the new FWA, and propose to use Table 2.2-2 as the EIRP link budget table format for further calculation. Reuse EIS link budget table format of PC1 for the new FWA shown in Table 2.2-3
Observation 4: the necessity of autonomous beam correspondence for fixed devices is not so high compared with mobile devices
Proposal 3: BC bit-0 capability shall be allowed for FWA UE. Further study whether to specify BC tolerance requirement for BC bit-0 FWA.
Proposal 4: further beam correspondence enhancement which has been discussed in Rel-16 shall be considered in the new FWA WI as a Rel-17 WI.

	R4-2005034
	Intel Corporation
	Observation 1: To determine the link budget of the new FWA use case, we should first align on the number of antenna elements in the design.
Proposal 1: Considering the 23dBm max TRP and greater-than-PC3 min peak EIRP performance, 8-elements should be used in the link budget analysis of the new FWA use case.
Observation 2: The derived minimum peak EIRP value for the new FWA use case is 28.3 dBm for 28 GHz. This represents ~ 6 dB increase from PC3 value.
Proposal 2: Define the minimum peak EIRP requirement for FWA with a maximum TRP of 23 dBm as 28.30 dBm for bands n257 and n258.
Observation 3: The new use case is also for a FWA - fixed on a stationary platform while in operation. Therefore we can specify a similarly narrow percentile point for its spherical coverage.
Proposal 3: Since the new use case is also for a fixed UE on a stationary platform (FWA), we may reuse the PC1 85%-ile point for its spherical coverage requirement.
Observation 4: RAN4 already established detailed spherical coverage simulation assumptions in Rel-15.
Proposal 4: Reuse the spherical coverage simulation assumptions captured in [9] for the spherical coverage performance analysis of the new FWA use case.

	R4-2003417
	Ericsson
	Observation: There is no need to perform any coexistence analysis for this new power class since max TRP/EIRP levels are lower than PC1 and the coexistence related requirements will be reused for this new power class.

	R4-2003535
	MediaTek Inc.
	we share our link budget numbers for minimum peak EIRP and REFSENS for the newly proposed FR2 FWA UE operating in n257 and n258 for consideration. 

	R4-2004506
	Nokia, Nokia Shanghai Bell
	Observation 1: The scope of this WI is to introduce the requirements for CPE type of device for fixed wireless access (FWA) that is installed by subscribers who is not aware of the radio network configuration (such as the location or direction of nearby base stations) so that the device is required to make its own beam management itself assisted by network according to 3GPP standards.
Observation 2: The new FWA devices architecture should be based on an increased number of antenna elements 8 or 16 and enhancement up to 6 and 9 dB is expected for min peak EIRP/EIS requirement. 
Observation 3: The %-tile for spherical coverage of the new FWA device should be around 70-75%.
Proposal 1: A simulation campaign is proposed for RAN4#95-e based on the UE architecture parameters in Table 3.
Observation 4: MPR/A-MPR can be reused if the PA assumption is the same as PC3. MPR/A-MPR can be reduced if a higher number of lower power PA is assumed in a new FWA UE architecture. 
Observation 5: The beam correspondence requirement for the new FWA device shall be specified aligned with the outcome of Rel-16 work on the beam correspondence requirement.

	R4-2004778
	Huawei, HiSilicon
	Proposal 1: One set of general RF requirement will be specified for both band n257 and n258 in the WI.
Proposal 2: Agrees on 16 antenna elements assumption for the new FWA UE.
Proposal 3: Adopt the power budget format as in Table 2 and Table 3 to collect the Tx and Rx parameters.
Proposal 4: If the usage scenario for new FWA UE is the same as for PC1, the spherical coverage requirement for the new FWA UE is 85%.
Proposal 5: Re-evaluate the MPR for the new FWA UE based on the PC3 MPR framework.
Proposal 6: Minimum output power is -6dBm with EIRP test metric in the peak direction.
Proposal 7: General requirement listed in Table 4 for new FWA UE can reuse the requirement specified for PC2/3/4.
Proposal 8: CA general requirement listed in Table 4 for new FWA UE can reuse the requirement specified for PC2/3/4.
Observation 1: For PC1/2/3/4, we already have contiguous UL CA general requirement with 800MHz, and contiguous DL CA general requirement with 1200MHz.
Observation 2: Configurations for intra-band contiguous CA specified in TS 38.101-2 is enough for new FWA UE.
Proposal 9: For UL CA contiguous CA, the MPR requirement can reuse the framework defined for PC2/3/4, the specific value can be further evaluated.
Proposal 10: For intra-band non-contiguous CA, the specific configurations can be further limited which can avoid unnecessary crossover contents between FR2 RF WI and new FWA UE WI.
Proposal 11: For new FWA UE, further limit the specific configurations on FR2 inter-band CA based on the real deployment requirement.

	R4-2004780
	Huawei, HiSilicon
	Observation 1: multi-band relaxation and beam correspondence requirement are defined as a package for power class 3. 
Observation 2: For power class 3, there are continual discussions on multi-band relaxation requirement for its test procedure or enhancement possibility, with ignoring on beam correspondence requirement.
Proposal 1: For new FR2 FWA UE, RAN4 agrees to define the beam correspondence requirement with the same framework as for power class 3, it should include 2 parts:
· Multi-band relaxation requirement
· Beam correspondence requirement for bit 0 and bit 1 UE respectively
Proposal 2: For new FR2 FWA UE, specify multiband relaxation framework with per-band relaxation approach.
Proposal 3: For new FR2 FWA UE, specify the multi-band relaxation requirement for each band as below：
	Band
	MBp(dB)
	MBs(dB)

	n257
	1
	1

	n258
	1
	1


And it is the precondition to define beam correspondence requirement.
Observation 3: The agreement on UE feature 2-20 is valid for all FR2 power classes. Beam correspondent is mandatory with the capability signaling definition for new FWA UE:
· UE fulfills beam correspondence requirement without the uplink beam sweeping shall set the bit to 1
· UE fulfills beam correspondence requirement with the uplink beam sweeping shall set the bit to 0.
Proposal 4: For bit 1 UE, it shall meet min peak EIRP requirement and spherical coverage requirement without uplink beam sweeping.
For bit 0 UE, it shall meet min peak EIRP requirement and spherical coverage requirement with uplink beam sweeping, and shall meet beam correspondence tolerance requirement.
Proposal 5: For new FR2 FWA UE, [X] percentage of delta EIRP CDF is no more than [Y]dB, the simulation assumption is in table1.



Open issues summary
Based on the above campany's contributions summary, the following sub-topics need to be discussed. 
· Identification of RF requirements impacts
· Evaluation parameters and values
· MPR/A-MPR assumptions
· Beam correspondence requirements
· Band specific and CA requirements and configurations

Sub-topic 2-1: Identification of RF requirements impacts
The following tables are in R4-2004506. Since the regulatory requirements in Table 1 shall be reflected to the spec and then the issue is that whether the discussion for RF requirements in Table 2 is enough or not to complete this WI. 
Table 1: Regulatory requirements for the new FWA device.
	Regulatory requirements
	Minimum Requirements

	Maximum Transmit Power (TRP)
	23 dBm

	Tolerance
	+/-2.7 dB (including TT)

	Maximum Antenna Gain
	20 dBi (thus, maximum peak EIRP is 43 dBm)

	Frequency error
	0.1ppm+0.005ppm (including TT)

	Unwanted emissions (ACLR, SEM, Spurious, Tx off power)
	The same as PC3 (including TT)

	Additional spurious emissions
	Resolution 750 (Rev. WRC‑19)



Table 2: Scope of the RAN4 work.
	Non regulatory requirements
	Scope of the work in RAN4

	UE minimum peak EIRP
	To be higher than PC3 (22.4dBm) due to greater beam gain

	EIRP Spherical coverage
	%-tile point and min EIRP
To be narrower coverage with higher EIRP than PC3.

	MPR/A-MPR 
	Whether if PC3 requirement is reused or not.

	Beam correspondence requirements
	Whether if PC3 requirement is reused or not.

	REFSENS (EIS)
	To be more sensitive than PC3 due to greater beam gain

	EIS Spherical coverage
	%-tile point and maximum EIS
To be narrower coverage with lower EIS.



Issue 2-1: Identification of RF requirement impacts 
· Proposals
· Option 1: Table 2 is enough for this WI. 
· Option 2: Other RF requirements need to be discussed. 
· Recommended WF
· Collect company's views in 1st round. 

Sub-topic 2-2: Evaluation parameters and values
Issue 2-2-1: Link budget for EIRP and EIS
As a baseline, the the following tables in R4-2003535 are used.
Table 2-1 Minimum peak EIRP link budget numbers
	Parameter
	Unit
	Nominal value
	Worst value

	Operating bands
	GHz
	 n257/n258

	Pout per element
	dBm
	 
	12.0

	# of antennas in an array
	 
	8
	8

	Total conducted power per polarization
	dBm
	 
	21.0

	Average antenna element gain
	dBi
	 
	3.3

	Antenna roll-off loss versus frequency
	dB
	 
	-1.5

	Realized antenna array gain
	dBi
	 
	10.8

	Polarization gain
	dB
	 
	2.5

	Mismatch and transmission line loss including load pull
	dB
	 
	-1.5

	Beam forming loss (phase shifter and amplitude error)
	dB
	 
	-1.4

	Finite beam table
	dB
	 
	0

	Beam forming loss (one beam table fits all)
	dB
	 
	-0.5

	Form factor integration losses
	dB
	 
	-5.0

	Total implementation loss (nominal)
	dB
	 
	

	Total implementation loss (worst case)
	dB
	 
	

	Peak EIRP (Nominal)
	dBm
	 
	

	Tolerance (+/-)
	dB
	 
	

	Peak EIRP (Minimum)
	dBm
	 
	26.0



Table 2-2 REFSENS link budget numbers
	Parameter
	Unit
	Value

	Operating bands
	 
	n257/n258

	Frequency range
	GHz
	24.5 – 29.5

	Modulation
	 
	QPSK

	SNR requirement
	dB
	-1.0

	Bandwidth
	MHz
	50

	Thermal noise
	dBm/Hz
	-174.0

	Noise Figure
	dB
	10.5

	Number of antenna in an array
	 
	8

	Array gain
	dB
	9.0

	Element gain
	dBi
	3.3

	Diversity gain
	dB
	0.0

	Antenna gain roll-off over frequency
	dB
	-1.5

	Beamforming loss
	dB
	-1.5

	Total insertion loss
	dB
	-6.0

	REFSENS for 50MHz channel BW
	dBm
	-90.8



· Proposals
· Option 1: Both parameters and values are agreeable. 
· Option 2: Parameters are agreeable but values need further study. 
· Option 3: Both parameters and values need further study. 
· Recommended WF
· Collect company's views in 1st round. 

Issue 2-2-2: Target of spherical coverage
· Proposals
· Option 1: 85%-tile
· Option 2: around 70-75%-tile
· Recommended WF
· Collect company's views in 1st round. 

Sub-topic 2-3: MPR/A-MPR assumptions
Issue 2-3: PC3 MPR/A-MPR can be reused or not. 
· Proposals
· Option 1: Reuse PC3 MPR/A-MPR. 
· Option 2: Re-evaluate the MPR/A-MPR based on the PC3 MPR framework. 
· Recommended WF
· Collect company's views in 1st round. 

Sub-topic 2-4: Beam correspondence requirements
Currently are many beam correspondence enhancement discussions in Rel-16 NR FR2 RF WI, so it is straightfoward to align the beam correspondence requiremnts based on them. In this meeting, the discussion for some beam correspondence framework should be discussed. 
Issue 2-4-1: Beam correspondence capability for new FR2 FWA UE
· Proposals
· Option 1. Reuse the same capability framework for PC3 (bit-0 and bit-1). 
· Option 2. New capability will be studied. 
· Recommended WF
· Collect company's views in 1st round. 

Issue 2-4-2: Multi-band relaxation framework
The following multi-band relaxation requirement is proposed in R4-2004780. 
	Band
	MBp(dB)
	MBs(dB)

	n257
	1
	1

	n258
	1
	1



· Proposals
· Option 1: agreeable to specify the above multi-band relaxation requirement. 
· Option 2: agreeable to specify the multi-band relaxation requirement but the values need further study. 
· Option 3: Do not need to specify the multiband relaxation framework in this WI. 
· Recommended WF
· Collect company's views in 1st round. 

Sub-topic 2-5: Band specific and CA requirements and configurations
There is one contribution, R4-2004778, to input the proposals for this sub-topic. In the contribution, the followings are proposed. 

Proposal 1: One set of general RF requirement will be specified for both band n257 and n258 in the WI.
Proposal 8: CA general requirement listed in Table 5 for new FWA UE can reuse the requirement specified for PC2/3/4.
	Other general RF requirement
	New FWA UE

	Configured transmitted power CA
	Reuse the definition for PC2/3/4

	Transmit off power CA
	Reuse the definition for PC2/3/4

	On/off time mask CA
	Reuse the definition for PC2/3/4

	Power control CA
	Reuse the definition for PC2/3/4

	Transmit signal quality
	Reuse the definition for PC2/3/4

	Output RF spectrum emissions
	Reuse the definition for PC2/3/4

	Maximum input level
	Reuse the definition for PC2/3/4

	ACS
	Reuse the definition for PC2/3/4

	IBB
	Reuse the definition for PC2/3/4

	Spurious emissions
	Reuse the definition for PC2/3/4



Proposal 9: For UL CA contiguous CA, the MPR requirement can reuse the framework defined for PC2/3/4, the specific value can be further evaluated.
Proposal 10: For intra-band non-contiguous CA, the specific configurations can be further limited which can avoid unnecessary crossover contents between FR2 RF WI and new FWA UE WI.
Proposal 11: For new FWA UE, further limit the specific configurations on FR2 inter-band CA based on the real deployment requirement.

Issue 2-5: Is it agreeable the above proposals  ?
· Recommended WF
· Collect company's views in 1st round. 

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

	Samsung
	Sub topic 2-1: 
Issue 2-1: Identification of RF requirement impacts 
Prefer option 1, i.e., focus on the scope in Table 2. Table 2 lists the most cases which are impacted. Most other cases can reuse requirements of other power classes. Given tight schedule, concentrated scope is better.

Sub topic 2-2:
Issue 2-2-1: Link budget for EIRP and EIS
We are fine with the antenna elements number 8. In fact, the antenna element number is the most important parameter which should be determined first of all.
About the link budget format, it is necessary to align the manner how to limit TRP within 23dBm. There are two methods to limit max TRP. The 1st method is to add TRP related parameters in link budget table considering the implementation loss for TRP. The 2nd method is to make sure “Total conducted power per polarization + 3dB polarization gain” <=23dBm. We are fine with both methods. No matter which method is adopted, polarization gain shall be taken into account for TRP.
Issue 2-2-2: Target of spherical coverage
Prefer option 1, i.e. 85%-tile. As the same usage scenario to PC1, it is reasonable to adopt the same spherical coverage percentile.

Sub topic 2-3:
Issue 2-3: PC3 MPR/A-MPR can be reused or not.
We have no strong view on this issue and are fine with both options, but one point shall be considered, i.e. this issue is also related to the antenna elements number. If the antenna elements number is too big, the output power per antenna element will be greatly limited by TRP, in this case, there will be some room for power compensation for MPR/A-MPR which will be also limited by TRP.

Sub topic 2-4:
Issue 2-4-1: Beam correspondence capability for new FR2 FWA UE
Between the two options, Option 1 is slightly preferred, i.e., reuse the beam correspondence capability frame work for PC3 (bit-0 and bit-1). According to TS38.306, beam correspondence is mandatory with capability signalling (either bit-1 or bit-0) for FR2 without distinguishing different power classes. As fixed device, we see the necessity to allow FWA UE to support bit-0 BC. For bit-0 BC, we see few contribution on this topic, and further discussion is needed on whether and how beam correspondence tolerance is to be specified.
Issue 2-4-2: Multi-band relaxation framework
Both option 2 and option 3 are acceptable. The MBR framework is still under discussing in Rel-16 for PC3. Other core requirements shall be prioritized for this WI.


	Ericsson
	Issue 2-1: Identification of RF requirement impacts 
We support option 1, that is the table is enough, or at least a good starting point. If more issues show up in future, we should be open to include them in the discussions.

Issue 2-2-1: Link budget for EIRP and EIS
We can agree on the parameters now, however we will need further investigations for the values. It is premature to agree on the values at this moment.

Issue 2-2-2: Target of spherical coverage
We prefer option 1, that is 85%-ile since this new PC will be similar to PC1. However, we are open to discussions.

Issue 2-3: PC3 MPR/A-MPR can be reused or not. 
We prefer option 1, i.e. to reuse PC3 MPR/A-MPR. However, we think that, it is premature to decide on this at this moment. We can investigate further if new MPR/A-MPR values are needed.

Issue 2-4-1: Beam correspondence capability for new FR2 FWA UE
We cannot provide any firm opinion on this issue. We need to study this further. If we can reuse PC3 options, then we can actually also cover the spherical coverage if we use certain bit.

Issue 2-4-2: Multi-band relaxation framework
This is discussed in Thread [20]. We should see the outcome of multi-band relaxation; we can use those conclusions for this WI. 
Our preference is not to conclude anything here until the conclusions in thread [20] is done.

Issue 2-5: Is it agreeable the above proposals?
Proposal-1 can be agreed.
Proposal-8: needs further investigations.
Proposal-9 should be discussed with issue 2-3.
Proposal-10: What crossover topics are envisioned here? We need to see the details before agreeing on any such proposal. 
Proposal 11 is also very vague and we always on such principles in general.

	Nokia
	Sub topic 2-1:  
Option 1. 

Sub topic 2-2-1: 
Option 2.
Should Pout be 14 dBm? Should element antenna gain be larger?  Need more discussion on parameter values.
We expect that Min peak EIRP can be higher than 26 dBm. 

Sub topic 2-2-2: 
Option 2. 
If we assume 8 antenna elements, the beam width is expected wider than PC1 with 16 antenna elements. Thus, 70-75% should make more sense.
However, this can be discussed after the simulation results are available. Then, we can decide which CDF point is a sweet spot to define the requirement.

Sub topic 2-3: 
First, we need to agree Pout to discuss MPR. 

Sub topic 2-4-1: 
Option 1.
Further, the same conclusion to be agreed in agenda 6.14.1.2 should be applied to FWA regarding SSB and CS-RS only BC. 

Sub topic 2-4-2: 
We do not agree with R4-2004780, as the relaxation is too large. MB relaxation should be reused from PC3.

	Qualcomm
	Sub topic 2-1: 
we are ok with option 1 (no more RF requirements than what is already specified for other power classes)
Sub topic 2-2-2: 
option 1, 85th %ile  as target for spherical coverage 

Sub topic 2-3: 
option 1, re-use MPR, AMPR from PC3, contingent on removal of  -8 dBm/200 MHz entries in CA co-existence table erroneously duplicated from ‘additional emissions requirements’

Sub topic 2-4-1: 
We do not see a good motivation to introduce a bit0 UE now, towards the end of Rel-16. Bit 0 was introduced to allow early implementations with achieving beam correspondence. 

Sub topic 2-5: 
We support proposals 1, 8 and 9. We can discuss intent of proposals 10 and 11 in more detail.


	Huawei
	Issue 2-1: For table 1, TT part could be reflected in RAN5 spec?
For table 2, option 2, at least minimum output power needs further discussion.
Issue 2-2-1: option 2.  8 elements assumption makes the maximum antenna gain 13~14dBi, which is much lower than the regulation requirement 20dBi, it leads to a relative low EIRP, and the network coverage would be impacted. 
Hence we propose to assume 16 antenna elements for the new FWA UE, the antenna gain can be up to 16~17dBi which utilize antenna gain space sufficiently. For TRP, PA output can be decreased confirming max TRP 23dBm is not exceeded.
We are not OK with values proposed in the table.
Issue 2-2-2: we are fine with option 1. Open to discuss on option 2 if there is any new issues.
Issue 2-3: Option 2. Generally we are OK with the framework, but since EIRP is not decided yet, we would like to leave it as further evaluation is needed.
Issue 2-4-1: currently option 1. We don’t want to start the beam correspondence Rel-17 enhancement in this WI, we think it could be further evaluated under general FR2 WIs in Rel-17.
Issue 2-5: would like to further clarify on these proposals:
For P9, we think CA MPR for the new FWA UE need to further evaluated after EIRP requirement and single carrier MPR are decided.
For P10, we are not sure whether CA configurations should be defined per power class, does the current specified CA configurations need to be valid for the new FWA UE? Even these requirements are raised for other power classes.
For P11, since this WI is considering the regulation requirement for specific region, whether the inter-band CA need to be considered for the new FWA UE?

	OPPO
	Issue 2-1: Identification of RF requirement impacts 
Prefer option 1.
Issue 2-2-1: Link budget for EIRP and EIS
Option 2, OK with the antenna elements number 8.
Issue 2-2-2: Target of spherical coverage
Prefer option 1, i.e. 85%-tile.
Issue 2-4-1: Beam correspondence capability for new FR2 FWA UE
Option 1, reuse the beam correspondence capability frame work for PC3 (bit-0 and bit-1). 
Issue 2-4-2: Multi-band relaxation framework
Should follow the outcome of the MBR framework discussion in Rel-16.

	Intel
	Sub topic 2-1: 
Issue 2-1: Identification of RF requirement impacts 
Option 1 is ok

Sub topic 2-2:
Issue 2-2-1: Link budget for EIRP and EIS
Option 2 - we agree with the parameters listed, but the specific values may need more discussion to reach a final agreement.
As we proposed in our paper, the first step is to agree on the number of antenna elements, and we think 8-elements makes the most sense.

Issue 2-2-2: Target of spherical coverage
Our preference is to reuse the same percentile point as PC1 (Option 1 – 85%-ile), but are open to further discuss if needed.

Sub topic 2-3:
Issue 2-3: PC3 MPR/A-MPR can be reused or not.
Option 1 can be used as baseline, but we need to check MPR/AMPR values based on general assumptions of system parameters like PA and antenna array size, packaging losses, etc. 

Sub topic 2-4:
Issue 2-4-1: Beam correspondence capability for new FR2 FWA UE
We are ok with keeping Option 1 as the default.

Issue 2-4-2: Multi-band relaxation framework
We are ok with Option 2. Since the framework is still being discussed in thread [20], it is best to wait on that outcome before agreeing on the values.

Issue 2-5: Is it agreeable the above proposals?
Proposal 1, Proposal 8 and Proposal 9 are agreeable.
For Proposal 10 and Proposal 11 – We do not understand the meaning of  “specific configurations can be further limited” in the proposals

	NTT DOCOMO, INC.
	Issue 2-4-1: Beam correspondence capability for new FR2 FWA UE
We prefer Option 1. Reuse the same capability framework for PC3 (bit-0 and bit-1).
And Rel-16 beam correspondence enhancement should be reflected to this power class feature.
We think beam correspondence feature is important since the spherical coverage range would be narrower in this new power class feature. 
Issue 2-4-2: Multi-band relaxation framework
We prefer Option 3: Do not need to specify the multiband relaxation framework in this WI.
We would like to know whether multi-band relaxation is needed or not since our understanding is that PC1, PC2, and PC4 do not have the requirements.

	MediaTek
	Issue 2-1: Identification of RF requirement impacts 
To make it be clearer, we think MBR is part of min peak EIRP/EIS and spherical EIRP/EIS requirements, and shall be discussed for equivalent multiband requirement if multiband operation is required. Of course, we are okay to use current table if it’s common understanding that MBR is actually embedded.
Furthermore, in table 1, “Maximum Antenna Gain” shall be modified to “Maximum Antenna Directivity”. 

Issue 2-2-1: Link budget for EIRP and EIS
We would support “Option 1: Both parameters and values are agreeable.”. But it’s anyway not bad that we align the parameters firstly, and then have more discussion on values.

Issue 2-2-2: Target of spherical coverage
We prefer option 1 (85%-tile), that is leveraged from similar UE type assumption of PC1.

Issue 2-4-1: Beam correspondence capability for new FR2 FWA UE
We prefer “Option 1. Reuse the same capability framework for PC3 (bit-0 and bit-1).”

Issue 2-4-2: Multi-band relaxation framework
We prefer “Option 2: agreeable to specify the multi-band relaxation requirement but the values need further study.”

Issue 2-5: Is it agreeable the above proposals?
We think “Proposal 11: For new FWA UE, further limit the specific configurations on FR2 inter-band CA based on the real deployment requirement.” makes sense.


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#2-1
	Issue 2-1: 
Many companies prefer Option 1 but some companies gave comments to add more RF requirements. 
Tentative agreements: At leaset the requirements in Table 2 is the scope of this WI. 

The additional requirements requrest are as follows. 
· Minimum output power (Huawei)
· MBR (may be embedded in min peak EIRP/EIS and spherical EIRP/EIS requirements) 

Issue 2-1-1: Whether it need to add the scope of this WI. 
Option 1: The above requirements also need to be discussed. 
Option 2: No need to discuss the above requirements.

Recommendations for 2nd round: Collect company's views in 2nd round.

	Sub-topic#2-2
	Issue 2-2-1
The summary for this topic should be separeted to the parameter part and the value part. 
Parameter part: 
All companies are OK with the parameters listed in Table 2-1 and 2-2. 
Tentative agreements: The parameters (not values of parameters) in Table 2-1 and 2-2 is enough for evaluation. 

One additional issue is raised based on the comment from Samsung as follows. 

About the link budget format, it is necessary to align the manner how to limit TRP within 23dBm. There are two methods to limit max TRP. The 1st method is to add TRP related parameters in link budget table considering the implementation loss for TRP. The 2nd method is to make sure “Total conducted power per polarization + 3dB polarization gain” <=23dBm. We are fine with both methods. No matter which method is adopted, polarization gain shall be taken into account for TRP.
 
Issue 2-2-1-1: Which method is considered in the evaluation ?
Option 1: 1st method (add TRP related parameters in link budget table considering the implementation loss for TRP)
Option 2: 2nd method (make sure “Total conducted power per polarization + 3dB polarization gain” <=23dBm)

Recommendations for 2nd round: Collect company's views in 2nd round.

Value part: 
Most companies think the values for parameters need further study. 

Tentative agreements:Nothing

At least candidate values are listed  in the number of antenna elements. 

Issue 2-2-1-2: The number of antenna elements for the evaluation
Option 1: 8 
Option 2: 16

For other parameters, the information of parameters that further study is needed in the 2nd round. 
Issue 2-2-1-3: List up the other parameters that further study is needed (with candidate values if possible).  (e.g. Pout per element: {12.0}, Total conducted powr per polarization: {21.0}) 

Recommendations for 2nd round: Collect company's views in 2nd round.

	Sub-topic#2-2
	Issue 2-2-2
Many operators support option 1. For option 2, it depends on the evaluation assumptions, such as the number of antenna elements. The moderator's suggestion is that 85%-tile is the baseline but it can be discussed after the simulation results are available. 

Issue 2-2-2-1: Is it agreeable the moderator's suggestion ?

Recommendations for 2nd round: Collect company's views in 2nd round.

	Sub-topic#2-3
	Issue 2-3
Similar to Issue 2-2-2, it depends on the evaluation assumptions. The moderator's suggestion is also the same, it should be discussed after the simulation results are available. 

Issue 2-3-1: Is it agreeable the moderator's suggestion ?

Recommendations for 2nd round: Collect company's views in 2nd round.

	Sub-topic#2-4
	Issue 2-4-1
Many companies prefferd Option 1 but further study is needed. The moderator's suggestion is that the capability framework can be further discussed in May meeting based on the FWA specific characteristics and ongoing BS discussion for Rel-16 .  

Issue 2-4-1-1: Is it agreeable the moderator's suggestion ?

Recommendations for 2nd round: Collect company's views in 2nd round.

	Sub-topic#2-4
	Issue 2-4-2
It seems that each option is supperted by someone. As many companies commented, the framework of MBR is still being discussed in the thread [20]. It is suggested that we will discuss this topic in May meeting based on the agreement of thread [20] in April meeting. 

Issue 2-4-2-1: Is it agreeable the moderator's suggestion ?

Recommendations for 2nd round: Collect company's views in 2nd round.

	Sub-topic#2-5
	Issue 2-5
It seems that proposal 1 is agreeable. 
Tentative agreements: Proposal 1 can be approved. 

For other proposals the comments are summarized as follows: 
· Proposal 8: Need further investigation. (Ericsson)
· Proposal 9: It is related to issue 2-3 and then it should follows the discussion of issue 2-3. (Ericsson, Huawei)
· Proposal 10: Need further discussion for clarification. (Ericsson, QC, Intel)
· Proposal 11: Need further discussion for clarification. (Ericsson, QC, Intel)

For Proposal 10 and 11, further explanations as follows are given by Huawei
· For P10, we are not sure whether CA configurations should be defined per power class, does the current specified CA configurations need to be valid for the new FWA UE? Even these requirements are raised for other power classes.
· For P11, since this WI is considering the regulation requirement for specific region, whether the inter-band CA need to be considered for the new FWA UE?

For the above, the moderators suggenstions are as follows. 
· Proposal 8: The time seems to be needed for investigation. It can be discussed in May meeting. 
· Proposal 9: It is straightfoward that the CA MPR/A-MPR discussion is after the single band MPR/A-MPR discussion. As commented by Ericsson and Huawei, it follows the discussion of issue 2-3. 
· Proposal 10/11: It is not clear whether the additional explanations from Huawei are enough or not. Further comments need to be collected in the 2nd round. 

Issue 2-5-1: Is it agreeable the moderator's suggestions ? 
Issue 2-5-2: For proposal 10 and 11, is the additonal explanations from Huawei are enough for clarification ?

Recommendations for 2nd round: Collect company's views in 2nd round.



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

	#1
	WF on FR2 new FWA UE RF and RRM requirements 
	Huawei





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

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



Discussion on 2nd round (if applicable)
	Company
	Comments

	XXX
	Issue 2-1-1: 




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

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




Topic #3: RRM requirements part
The WI has RRM impact the related objectives are as follows. 
Core part
RRM part:
· Define RRM core requirements which are band class dependent for this new UE capability or power class
· RRM requirements for PC1 should be taken as baseline
Perf part
· Required changes are to be added to release independence TS 38.307.
· RAN4 Performance requirements
· Test cases for new FR2 FWA UE with maximum TRP of 23dBm
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004376
	Huawei, HiSilicon
	Proposal 1: RAN4 to study the RRM impacts due to introduction of new FR2 FWA UE including but not limited to the following aspects:
· FR2 measurement requirements in idle mode
· Known condition for FR2 SCell activation requirements
· FR2 intra- and inter-frequency measurement requirements
· Side condition for FR2 measurement
· UE gain range for FR2 measurement
· Applicable test directions for FR2 RRM tests



Open issues summary
R4-2004376 listed up the RRM requirment impacts due to the introduction of new FR2 FWA UE. 
	Issues
	Discussion point

	1-1
	· Is it agreeable the proposal in R4-2004376 ?



Sub-topic 3-1
Issue 3-1: Is it agreeable the proposal in R4-2004376 ?
· Recommended WF
· Collect company's views in 1st round. 

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

	Samsung
	Sub topic 3-1: 
Issue 3-1: Is it agreeable the proposal in R4-2004376 ?
For core requirement impact, we agree with Huawei’s observation for the identified requirement dependent on UE power class. 
However, for testability related issue, even for PC1 FWA, it has not been fully studied due to the lack of input from TE vendors for this kind of larger UE form factor. We need to consider testability issue for FWA UE type, not just the issues listed here to enable RRM testing for FWA type.


	Ericsson
	Issue 3-1: Is it agreeable the proposal in R4-2004376 ?
We largely agree with Huawei’s list. (Thanks to HW for proving the contribution.) However please note that, there are few other requirements which are based on UE power class (ex: number of samples for measurements). Our understanding is that, the requirements for the new FWA class will be largely based on PC1. 
There might be more impact on test cases depending on antenna gain but that’s for the performance part.

	Huawei, HiSilicon
	Issue 3-1: Is it agreeable the proposal in R4-2004376 ?
The proposal in our paper 4376 is intended to give an initial overview on the RRM impacts due to new FWA power class, and it is noted that in the proposal is to study the RRM impacts due to introduction of new FR2 FWA UE including but not limited to the following aspects, so we are open to discuss other impacts if identified. 
To Samsung, we are not sure if RRM testability of FWA UE is part of the WI. In our view, there is an SI on FR2 enhance testability, and the RRM testability may be better addressed there. For RRM part of this WI, we are focusing on the “pure” RRM work as were done by RRM session in Rel-15 NR discussion. Hope this clarifies.
To Ericsson, we agree that number of samples for measurements are dependent on power class, and that is addressed in the current proposal with “FR2 measurement requirements in idle mode” and “FR2 intra- and inter-frequency measurement requirements”. We also agree that antenna gain should be discussed and this is also included with “UE gain range for FR2 measurement” and “Side condition for FR2 measurement”.


	Sharp
	Issue 3-1: Is it agreeable the proposal in R4-2004376 ?
We agree with Huawei’s observation for the identified requirement dependent on UE power class. 


	MediaTek
	Issue 3-1: Is it agreeable the proposal in R4-2004376 ?
Support the R4-2004376 in general. But TUs for RRM core part was not requested in RP-200503. Should RRM session revise the spec anyway? 
The last 2 items are related to performance part, which should be considered after core part requirement is done. One possible issue needs to be considered is that even the RRM test cases for PC1 is not complete yet in the R15 baseline spec.


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#3-1
	Issue 3-1: 
Basically the propsal seems to be agreeable. 
Tentative agreements:R4-2004376 can be approved. 
The following concerns are raised. 
· Testability (Samsung)
· Other requirements which are based on UE power class (Huawei)
· TU for RRM core  (MediaTek)

For the above 2 concerns, Huawei has already reaplied as follows. 

To Samsung, we are not sure if RRM testability of FWA UE is part of the WI. In our view, there is an SI on FR2 enhance testability, and the RRM testability may be better addressed there. For RRM part of this WI, we are focusing on the “pure” RRM work as were done by RRM session in Rel-15 NR discussion. Hope this clarifies.
To Ericsson, we agree that number of samples for measurements are dependent on power class, and that is addressed in the current proposal with “FR2 measurement requirements in idle mode” and “FR2 intra- and inter-frequency measurement requirements”. We also agree that antenna gain should be discussed and this is also included with “UE gain range for FR2 measurement” and “Side condition for FR2 measurement”.

Issue 3-1-1: Is the reply from Huawei is enough at this meeting or other clarification is needed ?

For the last concern, the same issue is commented in the topic 4 and then it is treated in the topic 4. 
Recommendations for 2nd round: Collect company's views in 2nd round.



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

	#1
	WF on FR2 new FWA UE RF and RRM requirements 
	Huawei





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

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



Discussion on 2nd round (if applicable)
	Company
	Comments

	XXX
	Issue 3-1-1: 




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

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





Topic #4: Time shcedule of the work plan
R4-2003461 proposes the work plan as follows. 

RF part: 
· RAN4#94bis-e: April 20th - 30th, 2020
· Approve the work plan. 
· Discuss and identify the potential impact on UE-RF requirements. 
· Determine MPR/A-MPR simulation assumptions. Evaluation on whether MPR/AMPR on PC3 can be reused.
· Agree on the evaluation assumptions (e.g. antenna elements number) on min peak EIRP and maximum peak EIS, and the link budget format for transmitter and receiver requirement.
· Discuss on the beam correspondence requirement

· RAN4#95-e: May 25th - June 5th, 2020
· If MPR/AMPR cannot reuse PC3, Discuss MPR/A-MPR simulation results and make convergence on the results. 
· Discuss and conclude on UE-RF Tx/Rx min peak EIRP and maximum peak EIS requirements. 
· Discuss and conclude on spherical coverage requirement on UE RF Tx/Rx.
· Try to conclude on the beam correspondence requirement for new FR2 FWA UE.
· Determine which option on power class indication is adopted and send LS to RAN2.

· RAN4#96: August 24th - 28th, 2020
· Resolve the remaining issues for RF requirements. 
· Finalize CRs for RF requirements. 

· RAN2#111: August 24th - 28th, , 2020
· Agree CRs for FWA UE based on RAN4 LS. 

RRM/Demod part: 
· RAN4#94bis-e: April 20th - 30th, 2020
· Approve the work plan. 
· Identify RRM requirements impacted by the introduction of the FR2 new FWA UE.

· RAN4#95-e: May 25th - June 5th, 2020
· Discuss and try to conclude on power class dependent RRM core requirements based on the agreement on RF requirement. 

· RAN4#96: August 24th - 28th, 2020
· Resolve the remaining issues for RRM core requirements. 
· Finalize CRs for RRM core requirements. 
· Decide on the power class dependent RRM/demod perf requirements, conditions and test cases.
· Discuss on side condition for measurement accuracy and related test cases.
· Discuss on the Noc condition for RRM/demod perf requirement.
· Try to conclude on some of the perf requirements and test cases.

· RAN4#96bis: October 12th - 16th, 2020
· Further discuss on the remaining issues for perf requirement.

· RAN4#97: November 16th - 20th, 2020
· Draft CRs for RRM/demod perf requirement, conditions and related test cases.

· RAN4#98: March 1st - 5th, 2021
· Finalize on the CRs for perf part.

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003461
	Softbank Corp., Huawei, HiSilicon
	Proposal: The proposed work plan is to be approved. 



Open issues summary
	Issues
	Discussion point

	4-1
	· Is it agreeable the time shcedule of the work plan ?



Sub-topic 4-1
Issue 4-1: Is it agreeable the time shcedule of the work plan ?
· Recommended WF
· Collect company's views in 1st round. 

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

	
Ericsson
	
Okay. We can agree.

	Huawei
	We agree with the work plan.

	Samsung
	We agree with the work plan

	MediaTek
	Issue 4-1: Is it agreeable the time shcedule of the work plan ?
The TUs for RRM core part was not requested in RP-200503. Should RRM session revise the spec anyway? 


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#4-1
	Issue 4-1: 
It seems that there is no objection for the time schedule in the work plan but it has the problem for the TU allocation for RRM core part in the last RAN-P meeting. The problem is that TUs for both RRM core and RRM/Demod Perf seems to be included in the TU for RRM/Demod Perf. In the next RAN-P meeting, the related TU will be fixed by the rappauteur.  
Tentative agreements: R4-2003461 can be approved. 
Recommendations for 2nd round: No need to discuss for this sub-topic. In the next RAN-P meeting, TU for RRM core part will be fixed by rappauteur.  



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

	#1
	
	





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

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



Discussion on 2nd round (if applicable)

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

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



