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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. 
· Peak EIRP
· REFSENS
· Beam Correspondence
· MBR
· Others
· 2nd round: TBA

Topic #1: Peak EIRP
In RAN4#95e meeting, the following WF was approved. 
· On how to determine appropriate value of min. peak EIRP 
· Option 1: Identify target dBm values, no consideration for element count
· 26, 28, 32, etc
· Option 2: Average company estimates to derive requirement  after convergence on element count ‘N’
· N=8, N=16
· Option 3: Create multiple power classes that differ in min. peak EIRP value
· PC5 ~ 32 dBm
· PC6 ~ 28 dBm
· Option 4: Repurpose existing power classes with additional signaling
· Example: PC2  in ‘FWA condition’ is expected to produce +28 dBm of peak EIRP, and 8 dB degradation at 85th %ile
· Option 5: if 2 power classes is agreed, need to define Refsens for each power class

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

	R4-2009629
	MediaTek Inc.
	Proposal1: Define power class 5 for FR2 FWA UE with maximum TRP of 23dBm.
Proposal2: Peak EIRP is 26 dBm for FR2 FWA UE with maximum TRP of 23dBm.

	R4-2009706
	Samsung
	Observation 2: 16 elements option has limited performance benefits in terms of the low output power per element and calibration tolerance to comply with the regulatory requirement of the max TRP.
Observation 3: 8 elements option is the best trade-off between the regulatory requirement and performance improvement compared with PC3.
Proposal 1: Peak EIRP for the new FWA power class should be 28 dBm of Option 1 or Option 2 with N=8.
Observation 4: The FR2 power class is defined with assuming independent UE type and regulatory background, thus different power class does not mean different UE performance in FR2.
Proposal 2: Option 3 should be excluded from the FR2 power class discussion.

	R4-2011417
	Sony, Ericsson
	Observation 1: The method in Option 2 has been used in RAN4 so far to derive the peak EIRP for a new type of device (new power class) or existing power class with new bands.
Proposal 1: Derive the peak EIRP and REFSENS based on average company estimates to derive requirement after convergence on element count ‘N.’ 
Observation 2: An FWA device can be capable of supporting both PC1 and the new FWA PC if it can control the level of its TRP. 
Observation 3: Both 8 and 16 elements can be feasible for the new FWA device, but 16 elements arrays can take advantage of the 20 dBi allowed antenna gain and provide better performance.

	R4-2011458
	Qualcomm Incorporated
	Observation 1: Meaningful gains can be had in system level throughput as FWA UE peak EIRP increases from 26 to 36 dBm

	R4-2011488
	Huawei, HiSilicon
	Observation 1: When Tx power is lower than 30dBm, we can see 64QAM is generally not possible for uplink transmission on 28GHz.
Observation 2: To make sure on min peak EIRP>30dBm and max TRP is ensured be ≤23dBm, 16 antenna elements is the best choice.
Proposal 1: Agrees on 16 antenna elements assumption for the new FWA UE.
Proposal 2: Define minimum peak EIRP for the new FWA UE as 32dBm.
Proposal 4: Considering different implementations, introduce 2 power classes for the new FWA UE:
· Power class 5 with 32dBm min peak EIRP
· Power class 6 with 29dBm min peak EIRP
Or reuse Power class 2, with additional signalling on 85% spherical coverage requirement.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1: how to determine appropriate value of min. peak EIRP
· Proposals
· Option 1: MediaTek (26dBm)
· Option 2: Samsung (28dBm, N=8), Sony, Ericsson
· Option 3: 
· Support: Huawei (PC5:32dBm, PC6:29dBm) , Bell Mobility, TELUS
· Not support: MediaTek, Samsung
· Option 4: Huawei , Bell Mobility, TELUS
· Option 5: 
· Recommended WF
· Collect company's view for selecting the options  in the 1st round. 
· For reference, In #95-e and #96-e meeting, the company's views for the assumption of antenna elements were as follows. 
· N=8: MediaTek, Samsung, Intel
· N=16: Qualcomm, Huawei, Sony, Ericsson
· For reference, the average company estimates in each number of antenna elements from the evaluation results in #94e-bis and #95-e meeting were as follows. 
· N=8: 27.3dBm (from 26/27.4/28.3 dBm)
· N=16: 
· 30.7dBm for n258 (from 28.7/32dBm)
· 30.4dBm for n257 (from 28/32dBm)

Sub-topic 1-2
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-2: how to define the power class signaling
· Proposals
· Option 1 (define multiple new power classes signalling, e.g. PC5 and PC6): Huawei
· Option 2 (define single new power class signalling): MediaTek, Samsung 
· Option 3 (define single new power class signalling, and add additional signalling for all power classes(e.g. PC1/2/3/4) to indicate on spherical coverage difference): Huawei
· Option 4(No new power class signalling is introduced  and only add additional signalling for all power classes(e.g. PC1/2/3/4) to indicate on spherical coverage difference): Huawei

· Recommended WF
· Collect company's views in the 1st round. 


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

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	Issue 1-1: how to determine appropriate value of min. peak EIRP
In the interest of progress, we are ok to compromise and adopt moderator supplied reference value for peak EIRP for N=16: 
•	30.7dBm for n258 (from 28.7/32dBm)
•	30.4dBm for n257 (from 28/32dBm) 
Issue 1-2: how to define the power class signaling
In RAN4, power class is strictly associated with unique peak and spherical coverage requirements. So in our view options 3 and 4 are not viable. The difference between options 1 and 2 is creation of UE market segmentation which is not desirable. So we prefer option 2.

	Nokia
	Sub topic 1-1: N=16 average value is a good approach. We support it.
Sub topic 1-2: Option 2. We do not understand why two similar power classes are needed. Both are used in the same deployment scenario. A single minimum requirement shall be introduced.

	Samsung
	Issue 1-1: how to determine appropriate value of min. peak EIRP
We are fine with the averaging approach as Option 2, but N=16 cannot be a compromised number at this stage given that RAN4 has discussed the N only in the past two meetings. Alternatively, we would suggest to take an average between all proposed numbers as other FR2 power class discussions for the progress.
Issue 1-2: how to define the power class signaling
Option 2 as proposed in our contribution

	MediaTek
	Issue 1-1: how to determine appropriate value of min. peak EIRP
We are okay for “N=8: 27.3dBm”
Issue 1-2: how to define the power class signaling
Similar view as Qualcomm, we support option 2 (single power class, i.e. PC5).

	China Unicom
	Issue 1-1: how to determine appropriate value of min. peak EIRP
Option 3 and Option 4.
We are strongly supportive to introduce more power classes (e.g. PC5 ~ 32 dBm, PC6 ~ 28 dBm) for more diverse UE types to fit into different commercial deployment scenarios. 

	OPPO
	Issue 1-1: how to determine appropriate value of min. peak EIRP
Option 2, and the averaged number in past meetings “N=8: 27.3dBm” is ok.
Issue 1-2: how to define the power class signaling
Option 2. Single power class.

	NTT DOCOMO, INC
	Issue 1-1: how to determine appropriate value of min. peak EIRP
It would be better to apply average values as mentioned from moderator to move forward.
N=8: 27.3dBm 
N=16: 
•	30.7dBm for n258 
•	30.4dBm for n257 
Issue 1-2: how to define the power class signaling
If the value is not converged to one value, we would like not to use several power classes and prefer to introduce additional capability to differentiate them.

	Ericsson
	Sub topic 1-1: 
Issue 1-1: We support the moderator’s proposal.
· N=16: 
· 30.7dBm for n258 (from 28.7/32dBm)
· 30.4dBm for n257 (from 28/32dBm)

Sub topic 1-2:
Issue 1-2: Option 2 


	TELUS
	Sub topic 1-1: 
Issue 1-1: We support options 3 or 4 as we are concerned about the potential limited UL coverage. Would be okay with the proposed moderator’s proposal as well, but opposed to Option 1. 

Sub topic 1-2:
Issue 1-2: Option 1 


	Sony
	Issue 1-1: We support the moderator’s proposal. Our first preference is N = 16 to exploit the advantage of the 20 dBi allowed gain, and The moderator’s proposal on EIRP is also reasonable to us:
· N=16: 
· 30.7dBm for n258 (from 28.7/32dBm)
· 30.4dBm for n257 (from 28/32dBm)

Issue 1-2: option 2. 




	Intel
	Issue 1-1: how to determine appropriate value of min. peak EIRP
Our preference is N=8: 27.3dBm. 
From the proposals list, we are also ok with Option 2 (28dBm) and Option 1 (26dBm). 

Issue 1-2: how to define the power class signaling
We support Option 2; we prefer a single power class for the new FWA use case

	Huawei
	Issue 1-1: how to determine appropriate value of min. peak EIRP
We can see big EIRP difference between different N assumption.  
For N=16, we are ok to compromise with peak EIRP for N=16: 
•	30.7dBm for n258 (from 28.7/32dBm)
•	30.4dBm for n257 (from 28/32dBm) 
For N=8, 28dBm is even lower than almost all power classes defined in Rel-15 which are not served for Japan Market initially. Such degradation from Rel-17 compared with Rel-15 is not acceptable. We basically not support N=8. But we can accept ~28dBm power class if we can introduce 2 power classes.
In summary, if one power class is introduced, should be ~31dBm. But we can compromise to accept 2 power classes considering of other UE vendors. 
So support option 3 and option 4. Or single power class with ~31dBm peak EIRP.
To Samsung, 3 meetings in total for this WI. 2 meetings round is not short. Taking average regardless of antenna element assumption is not acceptable to us.
We don’t see market segment for FR2 by peak EIRP difference. Which power class is used depends on commercial network deployment UL coverage setting by operator.
Issue 1-2: how to define the power class signaling
Support option 3 and option 4


 
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#1-1
	The summary is as follows. Most of companies support Option 2 but the assumption of antenna elements is different among companies.
· Option 1:
· Option 2: Qualcomm, Nokia, Samsung, OPPO, NTT DOCOMO, Ericsson, Sony, Intel, Huawei
· Option 2-1(N=16): Qualcomm, Nokia, NTT DOCOMO, Ericsson, Sony, Huawei
· Option 2-2 (N=8): Samsung, MediaTek, OPPO, NTT DOCOMO, Intel
· (new) Option 2-3 (average among all proposed numbers): Samsung
· Option 3: China Unicom, TELUS, Huawei, Bell Mobility
· Option 4: China Unicom, TELUS, Huawei, Bell Mobility
· Option 5: 
 
Tentative agreements: 
Option 1 can be removed. 

Candidate options: 
· Option 2-1: Average company estimates to derive requirement (N=16)
· In this case, the averaged values are 30.7dBm for n258 and 30.4dBm for n257,
· Option 2-2: Average company estimates to derive requirement (N=8)
· In this case, the averaged value is 27.3dBm for both n257 and n258. 
· Option 2-3 (average among all proposed numbers): 
· In this case, the averaged values are 29.0dBm for n258 and 28.9dBm for n257, respectively. 
· Option 3: Create multiple power classes that differ in min. peak EIRP value
· Option 4: Repurpose existing power classes with additional signaling
· Option 5: If 2 power classes are agreed, need to define Refsens for each power class

Recommendations for 2nd round:
Option 2 can be seperated to 3 options considering the number of antenna elements. Collect company's view for selecting option from the above candidate options. 

	Sub-topic#1-2
	The summary is as follows. Most companies support Option 2.
· Option 1: TELUS
· Option 2: Qualcomm, Nokia, Samsung, MediaTek, OPPO, Ericsson, Sony, Intel, 
· Option 3: NTT DOCOMO, Huawei
· Option 4: NTT DOCOMO, Huawei
Tentative agreements:
Nothing
Candidate options:
· Option 1: define multiple new power classes signalling
· Option 2: define single new power class signalling
· Option 3: define single new power class signalling, and add additional signalling for all power classes(e.g. PC1/2/3/4) to indicate on spherical coverage difference
· Option 4: No new power class signalling is introduced  and only add additional signalling for all power classes(e.g. PC1/2/3/4) to indicate on spherical coverage difference
Recommendations for 2nd round:
Collect company's view for selecting option from the above candidate options. The options in this sub-topic is closely related to sub-topic 1-1 as follows . It is recommended that the following relationship should be considered. 
	Sub-topic#1-1
	Sub-topic#1-2

	Option 2 (Option 2-1/2-2/2-3)
	Option 2

	Option 3
	Option 1

	Option 4
	Option3, Option 4


 



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

	#1
	draft CR for FR2 FWA RF requirements
	Huawei



	#2
	LS to RAN2 on FR2 FWA options
	SoftBank



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)
China Unicom: We are supportive to introduce higher Tx power, and we support option 2-1, option 3, and option 4.
Bell Mobility: We are interested in higher Tx power UE class and supportive of Option #2-1, Option #3 and Option #4. 
Huawei: Sub topic 1-1: Option 2-1, option 3 and Option 4. Sub topic 1-2: Option 1, Option 3, Option 4
TELUS: Higher Tx power UE class, supportive of Option #2-1, Option #3 and Option #4
Samsung: Higer EIRP complying with the regulatory requirement of TRP < 23dBm. Option 2-2 or 2-3 (as a compromise).
Intel: For Sub-topic 1-1, we support Option 2-2 (27.3dBm). As a compromise, we are also fine with Option 2-3 (29dBm).
For Sub-topic 1-2, our preference is Option 2. If needed, we are ok to discuss Option 3 and Option 4.
MediaTek: 
For Sub-topic 1-1, we support Option 2-2 (27.3dBm). As a final compromise, we are also okay with Option 2-3 (29.0dBm for n258 and 28.9dBm for n257). 
For Sub-topic 1-2, our preference is still Option 2. 
Sony: Sub-topic#1-1: prefer Option 2-1, but open for further discussion as well. 


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

	R4-2011799
	 Based on the company's comments in the 2nd round, we cannot reach an agreement in Sub-topic 1-1 and 1-2. The moderator's suggestion is this draft CR will be noted. 

	R4-2011800
	Based on the company's comments in the 2nd round, we cannot reach an agreement in Sub-topic 1-1 and 1-2. The moderator's suggestion is this LS will be noted.



Topic #2: REFSENS
In RAN4#95e meeting, the following WF was approved. 
· On how to determine appropriate value of REFSENS
· Option 1: Identify target dBm values for SNR of -1 dB, 50MHz channel , no consideration for element count
· Examples: -90.5, -91.5, etc, 
· Option 2: Average company estimates to derive requirement
· Option 3: Average company estimates to derive requirement  after convergence on element count ‘N’
· N=8, N=16
· Option 4: Pick highest REFSENS among proposals to derive requirement
· Highest REFSENS is most relaxed value that is inclusive of all proposals

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

	R4-2009629
	MediaTek Inc.
	Proposal3: REFSENS for 50MHz channel BW is -90.5 dBm for FR2 FWA UE with maximum TRP of 23dBm.

	R4-2009706
	Samsung
	Proposal 3: REFSENS for the new FWA power class should be -92 dBm of Option 1 or Option 3 with N=8
Observation 5: RAN4 only specifies the minimum requirement for FR2 power classes without link budget assumptions, thus meeting the WI and market schedule might be more important than the antenna element convergence discussion.

	R4-2011488
	Huawei, HiSilicon
	Proposal 3: Define maximum peak EIS for the new FWA UE as -93.3dBm.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: how to determine appropriate value of REFSENS
· Proposals
· Option 1: MediaTek (-90.5dBm), Samsung (-92dBm), Huawei (-93.3dBm)
· Option 2: 
· Option 3: Samsung (-92dBm)
· Option 4: 
· Recommended WF
· Collect company's preference for selecting Options  in the 1st round. 
· For reference, the average company estimates in each number of antenna elements from the evaluation results in #94e-bis and #95-e meeting were as follows. 
· N=8: -91.9dBm (from -90.8/-92.9/-92 dBm)
· N=16: 
· -93.75dBm for n258 (from -94.2/-93.3dBm)
· -93.4dBm for n257 (from -93.5/-93.3dBm)

Issue 2-2: if additional signalling for power class is introduced (refer issue 1-2), how to define Refsens
· Proposals
· Option 1: Reuse max peak EIS defined for the power class, e.g. if additional signalling defined for PC2 or PC4, then max peak EIS of new FWA UE use the refsens of PC2 or PC4, and EIS spherical coverage as 85% with dB difference
· Option 2: 
· Option 3: 
· Option 4: 
· Recommended WF:TBA

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

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	Qualcomm
	Issue 2-1: how to determine appropriate value of REFSENS
In the interest of progress, we are ok to compromise and adopt moderator supplied reference value for peak REFSENS for N=16: 
· -93.75dBm for n258 (from -94.2/-93.3dBm)
· -93.4dBm for n257 (from -93.5/-93.3dBm)
Issue 2-2: if additional signalling for power class introduced, how to define Refsens
Other option: We are ok with moderator supplied reference values for each group. We however do not prefer market segmentation caused by separate power classes that differ in EIRP capability alone.


	Nokia
	Sub topic 1-1: N=16 average value is a good approach. We support it.
Sub topic 1-2: We do not understand why two similar power classes are needed. Both are used in the same deployment scenario. A single minimum requirement shall be introduced.

	Samsung
	Issue 2-1: how to determine appropriate value of REFSENS
We are fine with the averaging approach, but N=16 cannot be a compromised number at this stage given that RAN4 has discussed the N only in the past two meetings. Alternatively, we would suggest to take an average between all proposed numbers as other FR2 power class discussions for the progress.

	MediaTek
	Issue 2-1: how to determine appropriate value of REFSENS
We are okay for “N=8: -91.9dBm”

Issue 2-2: if additional signalling for power class introduced, how to define Refsens
Similar view as Qualcomm.

	OPPO
	Issue 2-1: how to determine appropriate value of REFSENS
Option 2, and okay with the averaged “N=8: -91.9dBm”
Issue 2-2: if additional signalling for power class introduced, how to define Refsens
One power class is preferred.

	Ericsson
	We support moderator recommendation:
· N=16: 
· -93.75dBm for n258 (from -94.2/-93.3dBm)
· -93.4dBm for n257 (from -93.5/-93.3dBm)


	Sony
	Issue 2-1: We support moderator’s recommendation: 
· N=16: 
· -93.75dBm for n258 (from -94.2/-93.3dBm)
· -93.4dBm for n257 (from -93.5/-93.3dBm)

In addition, we also a PC1 device can also operate as the new PC5 device if it can limit its output power. In this case, is it allowed that such a device can operate as “PC1” in the DL, and which power class it shall signal to the network?

	Intel
	Issue 2-1: how to determine appropriate value of REFSENS
We support N=8: -91.9dBm.
From the proposals list, we are ok to use Option 1 and prefer -92dBm (though we are ok to further discuss).
We are also ok with discussing the average of all proposed values as a potential compromise.

Issue 2-2: if additional signalling for power class introduced, how to define Refsens
Again, our preference is to have one power class for this new FWA, and the power class used here should match the one defined on Tx side

	Huawei
	Issue 2-1: how to determine appropriate value of REFSENS
Firstly, if two power classes are introduced, refsens need to be defined for each power class.
Secondly, we can compromise to accept average on peak EIS for N=16:
· -93.75dBm for n258 (from -94.2/-93.3dBm)
· -93.4dBm for n257 (from -93.5/-93.3dBm)
If one power class is introduced, should be ~93.5dBm. But we can compromise to accept 2 power classes considering of other UE vendors.
Issue 2-2: if additional signalling for power class is introduced (refer issue 1-2), how to define Refsens
Support option 1.
We don’t see market segment for FR2 by peak EIRP difference. Which power class is used depends on commercial network deployment UL coverage setting by operator. 


 
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
	The summary is as follows. The majority view seems to be Option 3 but the assumption of antenna elements is different among companies. 
· Option 1: Intel (-92dBm)
· Option 2: Samsung, OPPO, Intel
· Option 3:Qualcomm, Nokia, Samsung, MediaTek, OPPO, Ericsson, Sony, Intel, Huawei
· Option 3-1(N=16): Qualcomm, Nokia, Ericsson, Sony, Huawei
· Option 3-2(N=8): Samsung, MediaTek, OPPO, Intel
· Option 4:

Tentative agreements:
Optioin 4 can be removed. 
Candidate options:
· Option 1: Identify target dBm values for SNR of -1 dB, 50MHz channel , no consideration for element count
· The candidate values are -90.5dBm, -92dBm, -93.3dBm. 
· Option 2: Average company estimates to derive requirement
· In this case the averaged value is -92.5 dBm for n258 and -92.4 dBm for n257, respectively. 
· Option 3-1: Average company estimates to derive requirement (N=16)
· In this case the averaged value is -93.7 dBm for n258 and -93.4 dBm for n257, respectively.
· Option 3-2: Average company estimates to derive requirement (N=8)
· In this case the averaged value is -91.9 dBm for both n257 and n258.
Recommendations for 2nd round:
Option 3 can be seperated to 2 options considering the number of antenna elements. Collect company's view for selecting option from the above candidate options.

	Sub-topic#2-2
	The summary is as follows. 
· Option 1: 
· Support: Huawei
· Not support: Qualcomm, Nokia, MediaTek, OPPO, Intel
Tentative agreements:
Nothing
Candidate options:
Option 1: Reuse max peak EIS defined for the power class, e.g. if additional signalling defined for PC2 or PC4, then max peak EIS of new FWA UE use the refsens of PC2 or PC4, and EIS spherical coverage as 85% with dB difference
Recommendations for 2nd round:
It depends on the discussion result in sub-topic#1-2. Firstly we focus on the discussion for sub-topic#1-2.It should be discussed when option 3 or 4 is selected in sub-topic#1-2. 



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

	#1(same of Topic#1)
	draft CR for FR2 FWA RF 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)
Huawei: Sub topic 2-1: Option 3-1. Sub topic 2-2:Option 1
Samsung: Lower EIS with the antenna element number complying with the regulatory requirement of TRP < 23dBm. Option 3-2 or averaging over all the submitted numbers (as a compromise)
Intel: For Sub-topic 2-1, we support Option 3-2 (-91.9dBm). We are also ok with taking the average of all proposed values - Option 2 (take -92.5dBm for both bands), As noted earlier, the average of all proposed values is a reasonable compromise.
MediaTek: For Sub-topic 2-1, we support Option 3-2 (-91.9dBm). We are ok with taking the average of all proposed values as final compromise - Option 2 (-92.5 dBm for n258 and -92.4 dBm for n257). Similar view as Intel, the average of all proposed values is a fair compromise.
Sony: Sub-topic#2-1: Option 3-1 is our preference, but open for further discussion as well. 
In addition, if a PC5 UE can reach the same sensitivity as PC1 (for example, a PC5 UE is realized through a PC1 UE with limiting the TRP power to 23 dBm), we think it might be benefited to indicate this information to the network.  

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

	R4-2011799
	Based on the company's comments in the 2nd round, we cannot reach an agreement in Sub-topic 2-1 and 2-2. The moderator's suggestion is this draft CR will be noted.




Topic #3: Beam Correspondence
In RAN4#95e meeting, the following WF was approved. 
· Beam correspondence requirement for new FWA UE:
· Alt .2-1: define BC bit 0 and 1 requirement for new FWA UE
· Alt. 2-2: Only define BC bit 1 requirement for new FWA UE

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

	R4-2009629
	MediaTek Inc.
	Proposal5: If beam correspondence is required, “Alt .2-1: define BC bit 0 and 1 requirement for new FWA UE” shall be applied.

	R4-2010533
	Nokia, Nokia Shanghai Bell
	Observation 1: The beam correspondence tolerance requirement has been introduced specific to the early handheld device with relatively large beam width support, thus, it cannot be simplify applied to FWA.
Proposal 1: bit-0 (BC tolerance requirement) shall not be allowed for FWA.

	R4-2011417
	Sony, Ericsson
	Observation 6: 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 7: The degradation due to the phase shifter errors have been included in the peak EIRP and spherical coverage requirement.
Observation 8: 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 3: Define only BC bit 1 requirement for new FWA UE.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1: Beam correspondence requirement for new FWA UE
· Proposals
· Option 1 (define BC bit 0 and 1 requirement for new FWA UE): MediaTek, Huawei
· Option 2 (Only define BC bit 1 requirement for new FWA UE): Nokia, Sony, Ericsson, Qualcomm
· Recommended WF
· . Collect company's views for selecting Options  and how to define the requirements and related conditions when Option1  or 2  is applied in the 1st round. 

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

	XXX
	Sub topic 3-1: 
….
Others:

	Qualcomm
	Issue 3-1: Beam correspondence requirement for new FWA UE
PC1 remains a strong precedent for the Japan FWA. Both already share spherical coverage characteristics, and there is no need for standards regression for Japan FWA. Our view is not reflected in the moderator summary, so we re-iterate here:
The Japan FWA UE that declares beamCorrespondenceWithoutUL-BeamSweeping = 0 shall not be introduced into the standard as a supported configuration by the network 

	Nokia
	Sub topic 3-1: Agree with Qualcomm’s comments. 
Bit-0 has been introduced to handheld devices (PC3) to allow early implementation. Bit-1 should not be introduced to other power classes.

	MediaTek
	Issue 3-1: Beam correspondence requirement for new FWA UE
We support “Option 1 (define BC bit 0 and 1 requirement for new FWA UE)”. From our view, it’s a framework thing. Hence, no matter which power class, it shall have “BC bit 0 and 1”.

	OPPO
	Issue 3-1: Beam correspondence requirement for new FWA UE
Option 1, to keep consistent with other power class.

	NTT DOCOMO, INC
	Issue 3-1: Beam correspondence requirement for new FWA UE
We prefer option 2 since we guess the beam correspondence requirement would be important for UE with narrower spherical coverage.

	Ericsson
	Sub topic 3-1: 
Issue 3-1:  Option 2

	Sony
	Issue 3-1: Option 2. As we have analyzed in our paper, there is no need to define bit 0 for FWA devices since it is likely to operate under a good SINR condition with a stable radio channel to the gNB. Therefore, the UE shall meet the spherical coverage requirement with autonomously selected uplink beams.
In addition, we would like to get a clarification here: is this BC discussion only implies to the new power class or the conclusion can be applied to PC1 as well? 


	Intel
	Our preference is Option 1

	Huawei
	Issue 3-1: Beam correspondence requirement for new FWA UE
Any agreement made here need to decouple with PC1 requirement.
We support option 1.


 
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
	The summary is as follows. I am sorry QC's view(Option 3)  is not correctly reflected in the moderator summary. 
· Option 1: MediaTek, OPPO, Intel, Huawei
· Option 2: NTT DOCOMO, Ericsson, Sony, Qualcomm, Nokia
Tentative agreements:
Nothing
Candidate options:
· Option 1: define BC bit 0 and 1 requirement for new FWA UE
· Option 2: Only define BC bit 1 requirement for new FWA UE

Recommendations for 2nd round:
Collect company's view for selecting option from the above candidate options. The suggestion of compromised options is helpful for proceeding the discussion.



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

	#1(same of Topic#1)
	draft CR for FR2 FWA RF 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)
Huawei: Option 1
Samsung: Option 2 to avoid uncessary work for the UE/network performance as another FWA UE PC1 
Intel: Option 1
MediaTek: Option 1
Sony: Option 2 (Only define BC bit 1 requirement for new FWA UE). 

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

	R4-2011799
	Based on the company's comments in the 2nd round, we cannot reach an agreement in Sub-topic 3-1. The moderator's suggestion is this draft CR will be noted.




Topic #4: MBR
In RAN4#95e meeting, the following WF was approved. 
· In RAN4 #94bis meeting, it is agreed that specify MBR for the new FWA UE, reuse the framework agreed for Rel-16.
· MBR requirement is defined with Per band approach in Rel-16
· MBR value per band
· Alt.1-1: 0.7dB per Band for both peak and spherical
· Alt 1-3: 0dB
· Alt 1-4: FFS

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

	R4-2009629
	MediaTek Inc.
	Proposal4: “Alt.1-1: 0.7dB per Band for both peak and spherical” shall be applied.

	R4-2010533
	Nokia, Nokia Shanghai Bell
	Proposal 2: It is proposed the multiband relaxation of FWA UE is at most the one for PC3.

	R4-2011417
	Sony, Ericsson
	Observation 4: The reduced freedom in physical spacing when optimizing a multi-band antenna performance is one of the factors that contribute to the PC3 MBR budget.
Observation 5: The MBR for the new FWA PC should be smaller than PC3.  
Proposal 2:  Adopt 0.5 dB for peak and spherical coverage relaxation per band for the MBR of FWA PC.

	R4-2011488
	Huawei, HiSilicon
	Proposal 5: For new FR2 FWA UE, specify the multi-band relaxation requirement per band as 0.7dB for both peak and spherical requirement.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1: MBR value per band
· Proposals
· Option 1(0.7dB per Band for both peak and spherical): MediaTek, Huawei
· Option 2 (0dB): 
· Option 3 (FFS): Nokia (at most the one for PC3), Sony, Ericsson (0.5dB)
· Recommended WF
· The number of supporting companies of followig options are the same  so they should be the baseline of this topic. Collect company's views for the following options in the 1st round.
· Option 1 (0.7dB)
· Option 3 (0.5dB)


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

	Nokia
	Sub topic 4-1: We support 0.5 dB or less.


	Samsung
	We are open to all the options depending on the topic 1 and 2.

	MediaTek
	Issue 4-1: MBR value per band
Support “Option 1 (0.7dB)”. That is similar to PC3, and is made sense from technical judgement.

	OPPO
	Issue 4-1: MBR value per band
Option 1 (0.7dB)

	Ericsson
	Sub topic 4-1: 
Issue 4-1:Option 3

	Sony
	Issue 4-1:Option 3. To our understanding, PC3 MBR takes the compact phone form factor into account when deriving the multi band performance. However, this is not likely the case for FWA devices, where the form factor can be much more relaxed. Therefore, the MBR of FWA shall be smaller than PC3 and based on our analysis of a 4x4 array, 0.5 dB per band is sufficient. 
In addition, we would like to get a clarification here: is this MBR discussion only implies to the new power class or the conclusion can be applied to PC1 as well? 


	Intel
	Issue 4-1: MBR value per band
We are ok with either Option 1 or Option 3

	Huawei
	Issue 4-1: MBR value per band
Option 1 follows Rel-16 MBR requirement for PC3. We prefer to follow Rel-16 decision.


 
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
	The summary is as follows. 
· Option 1(0.7dB): MediaTek, OPPO, Intel, Huawei, Samsung
· Option 2 (0dB): Samsung
· Option 3(0.5dB): Nokia, Ericsson, Sony, Intel, Samsung

Tentative agreements:
Nothing

Candidate options:
· Option 1: 0.7dB
· Option 2: 0dB
· Option 3: 0.5dB

Recommendations for 2nd round:
Collect company's view for selecting option from the above candidate options. 



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

	#1(same of Topic#1)
	draft CR for FR2 FWA RF 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)
Huawei: Option1, just follow Rel-16 conclusion
Samsung: Option 2 given that this spectrum related WI limits the n257 and n258 only. We don’t understand how come the company proposes the highest Tx power for the UL performance can also proposes the highest relaxation values simultaneously.
Intel: We are fine with either Option 1 (0.7dB) or Option 3 (0.5dB)
MediaTek: Option1, from technical judgement, it makes sense to leverage Rel-16 discussion.
Sony: Option 3 (0.5 dB) is preferred.

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

	R4-2011799
	Based on the company's comments in the 2nd round, we cannot reach an agreement in Sub-topic 4-1. The moderator's suggestion is this draft CR will be noted.



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

	R4-2011458
	Qualcomm Incorporated
	Proposal 1: For a UE that supports 'UL full power transmission' and is configured to transmit a single layer with nrofSRS-Ports = 2, the peak EIRP requirements apply only when the UE is configured for any of its declared full power modes in IE FullPowerTransmission-r16.
Proposal 2: Requirements for the Japan FWA shall include an explicit max. antenna gain limit as required by Japan MIC.

	R4-2011488
	Huawei, HiSilicon
	Proposal 6: Define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1: UL FPTx
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-1: The following proposal is agreeable or not. 
For a UE that supports 'UL full power transmission' and is configured to transmit a single layer with nrofSRS-Ports = 2, the peak EIRP requirements apply only when the UE is configured for any of its declared full power modes in IE FullPowerTransmission-r16.
· Proposals
· Option 1: Agreeable
· Option 2: Not agreeable
· Recommended WF
· Collect company's views in the 1st round. 

Sub-topic 5-2: Emissions requirements
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-2: The following proposal is agreeable or not. 
Requirements for the Japan FWA shall include an explicit max. antenna gain limit as required by Japan MIC.
· Proposals
· Option 1: Agreeable
· Option 2: Not agreeable
· Recommended WF
· Collect company's views in the 1st round. 

Sub-topic 5-3: MPR
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-1: The following proposal is agreeable or not.
Define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3.
· Proposals
· Option 1: Agreeable
· Option 2: Not agreeable
· Recommended WF
· Collect company's views in the 1st round. 

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

	XXX
	Sub topic 5-1: 
Sub topic 5-2:
Sub topic 5-3:
….
Others:

	Qualcomm
	Issue 5-2: Requirements for the Japan FWA shall include an explicit max. antenna gain limit as required by Japan MIC. 
We are not sure if introduction of a regulatory limit is up for debate in 3GPP. For continuing credibility with all regulatory bodies, 3GPP must ensure all applicable regulator requirements are captured completely and accurately for our systems to comply.
Issue 5-3: Define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3.
Do not agree.
The justification argument in the proponent’s paper (11488) is not correct. PC3 MPRs were derived assuming the UE is at its worst-case operation from an emissions perspective. i.e MPR was agreed as back off from TRP limit of 23 dBm. This is the reason why MPRs are shared across PC2/3/4, and now should include Japan FWA.
The argument that elements have to be backed-off to stay under 23 dBm TRP suggests that the PAs are already operating with some back off, so it should be a reason for needing LESS MPR, not more.

Further, there seems to be no simulation or measurement data to underpin this claim of needing more MPR. 


	SoftBank
	Issue 5-2: Requirements for the Japan FWA shall include an explicit max. antenna gain limit as required by Japan MIC. 
Our understanding for the regulation is not the same of you. Max. antenna gain limit 20dBi is described but it is allowed to make up for the lack of conducted power by antenna gain. For instance, if the conducted power is 20dBm, 23dBi antenna gain is allowed for satisfying 43dBm peak EIRP. In short, it is enough to follow the requirement of EIRP (43dBm) and TPR (23dBm) from the regulatory perspective. 


	Nokia
	Sub topic 5-1: Does this mean we cannot test in Rel-15? It is better that the test configuration is based on Rel-15 framework (without Rel-16 features from other WGs) due to release independence of this power class. 
Sub topic 5-2: Japanese regulations states 3 dB antenna gain for FR1, which is not included in 3GPP spec. We wonder if we need to put all regulatory requirement automatically in 3GPP.
Sub topic 5-3: The new power class is similar to PC/2/3/4. We support Qualcomm’s view.

	OPPO
	Issue 5-1: The following proposal is agreeable or not. 
Option 2, in our view FR2 UE is allowed to achieve max power no matter in ULFPT or not like Rel-15.
Issue 5-2: The following proposal is agreeable or not. 
Option 2, not agreeable. In our understanding the antenna gain is just one intermediate requirement not to be necessarily be mandated. 

	Intel
	Issue 5-1: UL FPTx
Option 1

Issue 5-2: Requirements for the Japan FWA shall include an explicit max. antenna gain limit as required by Japan MIC. 
This needs more discussion and clarification. Our focus is to define performance-related requirements, not regulatory ones. Why is this needed? What exactly is the max antenna gain limit?

Issue 5-3: The following proposal is agreeable or not: Define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3.
Option 2, not agreeable. This should be further discussed.

	Huawei
	Issue 5-1: just follow agreement made in eMIMO WI, do not need to discuss in this WI.
Issue 5-2: not agree, we follow the understanding from Japan operator. 
Issue 5-3: Option 1. MPR is evaluated based on TRP, while we need push TRP to the maximum and the form factor loss for FWA is less than Handheld UE, the real PA transmitting power is much higher than PC3 UE. This is the reason we requires for MPRnarrow revision.


 
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#5-1
	The summary is as follows. 
· Option 1: Intel
· Option 2: Nokia, OPPO
· (new) Option 3 (follow agreement in eMIMO WI and do not need to discuss in this WI): Huawei
Tentative agreements:
Nothing
Candidate options:
[bookmark: _Hlk49341056]For a UE that supports 'UL full power transmission' and is configured to transmit a single layer with nrofSRS-Ports = 2, the peak EIRP requirements apply only when the UE is configured for any of its declared full power modes in IE FullPowerTransmission-r16.
· Option 1: Agreeable
· Option 2: Not agreeable
· Option 3 :Follow the agreements in eMIMO WI and do not discuss in this WI

Recommendations for 2nd round:
Collect company's view in the 2nd round. As commented by Huawei in the 1st round,  it should be discussed in the appropriate WI and just follow the agreement if it is not the specific issue of FR2 FWA. 

	Sub-topic#5-2
	The summary is as follows. 
· Option 1: Qualcomm
· Option 2: SofBank, Nokia, OPPO, Huawei

Tentative agreements:
Nothing
Candidate options:
Requirements for the Japan FWA shall include an explicit max. antenna gain limit as required by Japan MIC.
· Option 1: Agreeable
· Option 2: Not agreeable

Recommendations for 2nd round:
It seems that there are difference of understanding about the regulation among companies. Could QC share your view firstly ? Afterthat we collect company's view if needed.

	Sub-topic#5-3
	The summary is as follows. Further technical discussion is needed. 
· Option 1: Huawei
· Option 2: Qualcomm, Nokia, Intel
Tentative agreements:
Nothing
Candidate options:
[bookmark: _Hlk49340987]Define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3.
· Option 1: Agreeable
· Option 2: Not agreeable (all MPR requirements reuse the values defined for PC3)

Recommendations for 2nd round:
Collect company's view in the 2nd round but it should be discussed based on the assumption, such as simulation parameters for calculating MPRnarrow=7dB. Could Huawei share them? 



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

	#1(same of Topic#1)
	draft CR for FR2 FWA RF 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)
Huawei: subtopic 5-1 option 3, follow eMIMO agreement. Sub topic 5-2 Option 2. Sub topic 5-3: Option 1
Samsung: MPRnarrow needs further discussion. 
Intel: For sub-topic 5-1, we are ok with Option 3. 
Sub-topic 5-2, it is not agreeable. More discussions are needed to clarify this regulatory limit.
Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2011799
	Based on the company's comments in the 2nd round, we cannot reach an agreement in Sub-topic 5-1, 5-2 and 5-2. The moderator's suggestion is this draft CR will be noted.




