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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.  In RAN4#95-e meeting, this thread treats only RF session and RRM discussion in this WI is seperated to the thread [95e][234] NR_FR2_FWA_Bn257_Bn258_RRM. 
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: the following topics are treated. 
· Options determination
· Evaluation of EIRP/EIS/Spherical coverage
· RF requirements
· 2nd round: TBA

Topic #1: Options determination
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006432
	Samsung
	Proposal 1: Define a new power class (PC5) for the new FWA UE with maximum TRP of 23dBm.

	R4-2007106
	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.

	R4-2008006
	Nokia, Nokia Shanghai Bell
	Proposal: It is proposed to take Option 2-1, i.e., to introduce a new power class for the new FWA device.

	R4-2008274
	NTT DOCOMO, INC.
	Proposal 1: Discussion on how to handle legacy UEs that do not understand P-max should be reused for handling PC1 UE by using P-max in countries with lower power transmission regulatory 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:
Firstly according to the work plan, we should determine which option is chosen and send LS to RAN2 in May meeting. The situation for this sub-topic is the same in April meeting. Most companies support Option 2. In addition, for Option1, the appraoch that P-max to limit both MAX TRP and EIRP according to some specific values of P-max seems to be difficult to implement based on the 2nd round discussion in April meeting. 
Issue 1-1: Is it agreeable to choose Option 2 (A new power class (PC5) is defined) ?
· Recommended WF
· Collect company's views in 1st round.

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

	KDDI
	Sub topic 1-1: 
Issue 1-1: Is it agreeable to choose Option 2 (A new power class (PC5) is defined) ?
Agree to choose Option 2 (define PC5). Introduction of P-max to FR2 is discussed in another thread and need to wait for decision before discussing here.

	Apple
	Issue 1-1: We support the Moderator’s recommendation for Option 2 (a new PC5 is defined)

	Samsung
	Issue 1-1: Yes, agree to choose option 2 as moderator suggested.

	MediaTek
	Issue 1-1: We also support the Moderator’s recommendation for Option 2 (a new PC5 is defined)

	CHTTL
	Issue 1-1: We support Mediatek’s view.

	Ericsson
	Issue 1-1: Is it agreeable to choose Option 2 (A new power class (PC5) is defined) ?
We agree with choosing option 2, i.e. to define a new PC. We want to mention here that, NR-U may define a new PC as PC5, so we should check with NR-U before we define this as PC5. If NR-U defines PC5, then we need to call it PC6.
RRM discussions also need this RF decision soon, thus we propose to make a decision on this in #95-e meeting.

	NTT DOCOMO, INC.
	We would like to consider the decision on introduction of P-max, but eventually we are fine to take option 2 to complete the WI on time. 

	Huawei
	Issue 1-1: If same min peak EIRP, max TRP and max EIRP is defined, such UE may can use the current power class with additional singaling on different spherical coverage.
For different min peak EIRP, new power class PC5 is defined.


 
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
	Issue 1-1: 
There is no objection to choose Option 2. 
Tentative agreements:
Choose Option 2  (A new power class (PC5) is defined). 
Recommendations for 2nd round: 
Discuss the detail of LS to RAN2. 



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

	#1
	LS to RAN2 on FR2 FWA options
	SoftBank



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
	Sub topic 1-1: 
Huawei: Two power classes is one of the options in the EIRP evaluation WF. Disagree with the LS and the agreement. We provide our view on defining different power classes with 28dBm and 32dBm min peak EIRP respectively in the 1st round, but keep being ignored. 
Disagree with the LS.



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  

	R4-2008920 (LS)
	One company is against to send LS to RAN2 since whether the introducion of two power class is under the discussion. So it is recommended to "Noted". 




Topic #2: Evaluation of EIRP/EIS/Spherical coverage
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006432
	Samsung
	Observation 1: even with 4 elements assumption, the peak EIRP and peak EIS requirement show improvement compared with PC3’s.
Observation 2: for 16 elements assumption, the performance benefits are limited while there are other side effects
Proposal 2: adopt 8 elements as the assumption for the new FWA UE
Proposal 3: 27.4dBm is proposed as minimum peak EIRP and -92.0dBm is proposed as maximum peak EIS requirements.
Proposal 4: for the new FWA UE, spherical coverage requirement at 85%-tile is specified as 8.0 dB offset from both peak EIRP requirement and peak EIS requirement.

	R4-2006703
	MediaTek Inc.
	Proposal1: n257 single-band spherical EIRP@85%-tile CDF of FR2 FWA UE with maximum TRP of 23dBm shall be calculated by n257 peak EIRP requirement - 8 dB.
Proposal2: n257 single-band spherical EIS @85%-tile CCDF of FR2 FWA UE with maximum TRP of 23dBm shall be calculated by n257 peak EIS requirement + 8 dB.
Proposal3: n258 single-band spherical EIRP @85%-tile CDF of FR2 FWA UE with maximum TRP of 23dBm shall be calculated by n258 peak EIRP requirement - 8 dB.
Proposal4: n258 single-band spherical EIS @85%-tile CCDF of FR2 FWA UE with maximum TRP of 23dBm shall be calculated by n258 peak EIS requirement + 8 dB.

	R4-2006776
	Qualcomm Incorporated
	Observation 1: The FR2 23 dBm FWA UE may use ULFPTx PA mode 1 or PA mode 2 to deliver peak EIRP.
Observation 2: Min. peak EIRP estimate for FR2 23 dBm FWA is 28.7 dBm and 28.0 dBm, respectively, for n258 and n257
Observation 3: REFSENS estimate for FR2 23 dBm FWA is -94.2 dBm and -93.5 dBm, respectively, for n258 and n257, assuming -1 dB target SNR and 50 MHz CC

	R4-2007106
	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. 

	R4-2007110
	Intel Corporation
	Observation 1: The derived minimum peak EIRP value for the new FWA use case is 28.3 dBm. This represents ~ 6 dB increase from the PC3 requirement value.

Proposal 1: Define the n257 and n258 minimum peak EIRP requirement of the new FWA use case with 23dBm max TRP as 28.3 dBm.

Observation 2: The derived minimum peak EIS value for bands n257 and n258 of the new FWA use case is -92 dBm. This corresponds to a difference of almost 4 dB compared to the PC3 requirement of -88.3 dBm.

Proposal 2: Define the n257 and n258 minimum peak EIS requirement of the new FWA use case with 23dBm max TRP as -92 dBm (for 50 MHz bandwidth)

	R4-2008175
	Huawei, HiSilicon
	Proposal 1: Agrees on 16 antenna elements assumption for the new FWA UE.
Observation 1: with 16 elements assumption, max TRP is ensured be ≤23dBm.
Proposal 2: Define minimum peak EIRP for the new FWA UE as 32dBm.
Proposal 3: Define maximum peak EIS for the new FWA UE as -93.3dBm.
Proposal 4: 8dB power difference is defined at 85%-tile from peak direction EIRP/EIS value for both transmitter and receiver.



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: EIRP
The evaluation results for peak EIRP are summarized in the following excel file. 



Issue 2-1-1: Share the comments for the evaluation results of each other
· Recommended WF
· Collect company's views in 1st round.

Issue 2-1-2: How to determine the peak EIRP value from the evaluation results (averaged?)
· Recommended WF
· Collect company's views in 1st round.

Sub-topic 2-2: EIS
The evaluation results for peak EIRP are summarized in the following excel file. 



Issue 2-2-1: Share the comments for the evaluation results of each other
· Recommended WF
· Collect company's views in 1st round.

Issue 2-2-2: How to determine the REFSENS value from the evaluation results (worst? averaged?)
· Recommended WF
· Collect company's views in 1st round.

Sub-topic 2-3: Spherical coverage
All proposals for the spherical coverage requirements are as follows. 
· Spherical EIRP@85%-tile CDF is peak EIRP requiement -8 dB
· Spherical EIS@85%-tile CDF is peak EIS requiement +8 dB

Issue 2-3-1: Is it agreeable the following proposals?
· Spherical EIRP@85%-tile CDF is peak EIRP requiement -8 dB
· Spherical EIS@85%-tile CDF is peak EIS requiement +8 dB

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

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

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

	Samsung
	Sub topic 2-1: EIRP
Issue 2-1-1: Share the comments for the evaluation results of each other
Qualcomm propose a good consideration in R4-2006676 about ULFPTx. When discussing minimum peak EIRP requirement, ULFPTx is necessary to be discussed. ULFPTx is an optional feature. For non Coherent UE which does not support ULFPTx, there is no polarization gain since no available TPMI to enable 2TX. We prefer to 8 antenna elements assumption with consistent link budget parameters with PC1, i.e. polarization gain is 2.5dB. If group considers 16 elements assumption, ULFPTx affection should be taken into account.
About Huawei proposed parameter values for “Total conducted power per polarization” as 23dBm in R4-2008175, we are afraid it is too high for deriving minimum requirement.
Issue 2-1-2: How to determine the peak EIRP value from the evaluation results (averaged?)
    Averaging is not applicable before antenna elements assumption is aligned and consensus on ULFPTx is achieved
Sub topic 2-2: EIS
Issue 2-2-1: Share the comments for the evaluation results of each other
Issue 2-2-2: How to determine the REFSENS value from the evaluation results (worst? averaged?)
    We suggest to take the worst result as REFSENS. Among totally 4 contributions, both Intel and Samsung propose -92dBm as REFSENS.
Sub topic 2-2: spherical coverage
Issue 2-3-1: Is it agreeable the following proposals?
	Spherical EIRP@85%-tile CDF is peak EIRP requirement -8 dB
	Spherical EIS@85%-tile CDF is peak EIS requirement +8 dB
    Yes, it is agreeable.

	Qualcomm
	Issue 2-1-1: Share the comments for the evaluation results of each other
(Agree with suggestions from multiple companies) It would be beneficial to first line up basic assumptions before determining converged value. While there would be cost benefits from an 8 element array, we see significant performance benefit from a 16 element device, even while instituting any output power limiting to comply with TRP limit. Since Japan does not have the option of using a Rel-15 PC1 type device, we think the performance requirement may outweigh unit cost benefit. We propose a 16 element baseline for this reason. EIRP requirement applies for both, Rel-15 conditions, as well as for declared Rel-16 ‘ULFPTx’ modes

Issue 2-2-1 and -2
We are open to historically-accepted averaging, once number of elements is agreed

Issue 2-3-1:
8dB degradation along 85th%ile direction is  a good choice for the application. We support.

	MediaTek
	Issue 2-1-1: Share the comments for the evaluation results of each other
Dear Moderator, please kindly add MediaTek’s proposal in overview excel that has been submitted in last meeting. (R4-2003535, the proposed value is 26 dBm for n257/n258)

Issue 2-1-2: How to determine the peak EIRP value from the evaluation results (averaged?)
Because RAN4 only defines “value” as requirement, not really limit how UE implement it. Compared to say “by average”, our suggestion is to use some specific value candidates for discussion directly.
Besides, to make the discussion simpler, we propose to define same value for both n257 and n258, which align with PC1/2/3/4.
For example,
　Option1: 26 dBm
　Option2: 27 dBm
　Option3: 28 dBm


Issue 2-2-1: Share the comments for the evaluation results of each other
Dear Moderator, please kindly add MediaTek’s proposal in overview excel that has been submitted in last meeting. (R4-2003535, the proposed value is -90.8 dBm for n257/n258)

Issue 2-2-2: How to determine the REFSENS value from the evaluation results (worst? averaged?)

Similar comment as EIRP, we propose to define on value for both n257 and n258. And compared to use average or worst, our suggestion is to use some specific value candidates for discussion directly.
For example,
　Option1: -90.5 dBm
　Option2: -91.5 dBm
　Option3: -92.5 dBm

Issue 2-3-1: Is it agreeable the following proposals?
Yes, in short, we support 8 dB delta to calculate final spherical EIRP/EIS requirement. 

	Ericsson
	Issue 2-1-2: How to determine the peak EIRP value from the evaluation results (averaged?)
Averaging may be used if alignment on number of antennas are done between results of different companies. Having said so, we would also like to mention that, we do not prefer averaging, since this is not a technically sound way of deciding.
Issue 2-2-2: How to determine the REFSENS value from the evaluation results (worst? averaged?)
Agree with Samsung’s opinion here, we can agree on the worst value that is reported by the companies. 
Issue 2-3-1:
Yes, we agree with this proposal of 8dB delta for EIRP/EIS calulations.

	Intel
	Issue 2-1-1: Share the comments for the evaluation results of each other
While different assumptions were used in the reported data, most values align around 26-29 dBm, with only one value above 30 dBm.
If needed, we can further discuss the assumptions used in the derivations to see if achieving even better data alignment is possible. 
As noted in our paper, our preference is to use 8-elements.

Issue 2-1-2: How to determine the peak EIRP value from the evaluation results (averaged?)
Before deciding how we will determine the min peak EIRP requirement, it may be good to align on Issue 2-1-1 first. 

That being said, for the data we have:
· The average including all six proposed values is 28.8 dBm
· Removing both the min and max values, the average is 28.1 dBm

Given this, we think is reasonable to have the min peak EIRP = 28 dBm.
We also think is ok to have the same min peak EIRP value for both n257 and n258.

If, as suggested above by MediaTek, we are focusing the discussion on specific options moving forward, then we suggest 28 dBm is included.

Issue 2-2-2: How to determine the REFSENS value from the evaluation results (worst? averaged?)
We are ok to discuss both the worst and average numbers. However, the reported min peak EIS data has pretty good alignment.
· The average including all six proposed values is -92.5 dBm
· Removing both the min and max values, the average is -92.6 dBm

Given this, we think is reasonable to have the min peak EIS = -92.5 dBm.
Once again, we think is ok to have the same min peak EIS value for both n257 and n258.

If moving forward the discussion will focus on specific options, -92.5 dBm should be included.

Issue 2-3-1: Is it agreeable the following proposals? Spherical coverage
Yes, an 8dB difference is reasonable

	Huawei
	Issue 2-1-2: How to determine the peak EIRP value from the evaluation results
FWA device is used to install on the outer wall, and introduce 5G signal into the room/indoor. We don’t think min peak EIRP lower than 30dBm can work for FWA usage. We can provide more detail calculation on such analysis. 
However, we understand the cost consideration on antenna element number, and implementation difference. We don’t think the average way can deduce a reasonable result for the real deployment for FWA. 
Here we propose 2 options for way forward on this topic:
1. Define 2 power classes for FWA, power class 5 and power class 6. 
· Power class 5 for 32dBm min peak EIRP.
· Power class 6 for ~28dBm min peak EIRP(depends on the discussion considering 26dBm evaluation)
1. Define 1 new power class, reuse a current power class indicating on spherical coverage difference
· Power class 5 for 32dBm min peak EIRP
· Power class 2 for ~28dBm min peak EIRP indicating on 85% spherical coverage
Issue 2-2-2: How to determine the REFSENS value from the evaluation results (worst? averaged?)
DL coverage is compensated by large transmit power of gNB, not so limited like UL. However, we don’t think ~-90dBm is reasonable even for 8 elements. Average with -92 and -93dBm is acceptable.
Issue 2-3-1: Is it agreeable the following proposals?
Yes, agree.


 
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 2-1-1: 
Many companies pointed out whether the number of antennas in an array is 8 or 16 and it seems that further discussion is needed. 
Issue 2-1-2: 
Followings are the proposed options
· Option 1: Averaged result after the alignment of antenna element assumption (Samsung, Qualcomm) 
· Option 2: Use some specific value candidates for discussion (MediaTek, Intel)
                  E.g. option1: 26dBm, option2: 27dBm, option3: 28dBm, etc…
· Option 3: Define 2 power classes for FWA, power class 5 and power class 6 (Huawei)
· Power class 5 for 32dBm min peak EIRP.
· Power class 6 for ~28dBm min peak EIRP(depends on the discussion considering 26dBm evaluation)
· Option 4: Define 1 new power class, reuse a current power class indicating on spherical coverage difference (Huawei)
· Power class 5 for 32dBm min peak EIRP
· Power class 2 for ~28dBm min peak EIRP indicating on 85% spherical coverage

Recommendations for 2nd round:
Issue 2-1-1: 
Continue to discuss the assumption of the number of antennas. 
Issue 2-1-2: 
Choose the way for determining of peak EIRP from the following options (other ways are not precluded)
· Option 1: Averaged result after the alignment of antenna element assumption (Samsung, Qualcomm) 
· Option 2: Use some specific value candidates for discussion (MediaTek, Intel)
                  E.g. option1: 26dBm, option2: 27dBm, option3: 28dBm, etc…
· Option 3: Define 2 power classes for FWA, power class 5 and power class 6 (Huawei)
· Power class 5 for 32dBm min peak EIRP.
· Power class 6 for ~28dBm min peak EIRP(depends on the discussion considering 26dBm evaluation)
· Option 4: Define 1 new power class, reuse a current power class indicating on spherical coverage difference (Huawei)
· Power class 5 for 32dBm min peak EIRP
· Power class 2 for ~28dBm min peak EIRP indicating on 85% spherical coverage


	Sub-topic#2-2
	Issue 2-2-2: 
Followings are the proposed options
· Option 1: Worst result as REFSENS (Samsung, Ericsson, Intel)
· Option 2: Averaged result (Intel, Huawei)
· Option 2-1: Averaged result after the alignment of antenna element assumption (Qualcomm)
· Option 3: Use some specific value candidates for discussion (MediaTek, Intel, 
                  E.g. option1: -90.5dBm, option2: -91.5dBm, option3: -92.5dBm, etc…

Recommendations for 2nd round:
Issue 2-2-2: 
Choose the way for determining of peak EIS from the following options (other ways are not precluded)
· Option 1: Worst result as REFSENS (Samsung, Ericsson, Intel)
· Option 2: Averaged result (Intel, Huawei)
· Option 2-1: Averaged result after the alignment of antenna element assumption (Qualcomm)
· Option 3: Use some specific value candidates for discussion (MediaTek, Intel, 
                  E.g. option1: -90.5dBm, option2: -91.5dBm, option3: -92.5dBm, etc…


	Sub-topic#2-3
	Issue 2-3-1:
There is no objection on the proposals for spherical EIRP and EIS.  
Tentative agreements:
· Spherical EIRP@85%-tile CDF is peak EIRP requiement -8 dB
· Spherical EIS@85%-tile CDF is peak EIS requiement +8 dB
Recommendations for 2nd round:
Further discussion is not needed in the 2nd round. 



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

	#1
	WF on FR2 FWA evaluations
	Qualcomm





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

	MediaTek
	
Sub-topic 2-1
Issue 2-1-1: 
Support 8 antenna element, if we need to define antenna element for requirement discussion firstly.
Issue 2-1-2: 
Prefer Option1 (by average) and Option2 (discuss specific value candidate directly)

Sub-topic#2-2
Issue 2-2-2: 
Prefer Option1 (worst value) and Option3 (discuss specific value candidate)


	Qualcomm
	In our view, the target market does not have the option of PC1 – so performance is of paramount importance. We think 16 element devices will help with EIRP and EIS. We are open to discussing bigger devices yet.
Further we are unclear why multiple power classes are needed for the same function right at the outset.  

	Samsung
	Sub-topic 2-1
Issue 2-1-1: 
Prefer 8 antenna element.
Issue 2-1-2: 
if consensus on antenna element number is achieved, we are fine with the average approach

Sub-topic#2-2
Issue 2-2-2: 
Besides Option 1, we propose to reuse REFSENS of PC2.


	Huawei
	Sub-topic 2-1
Issue 2-1-1: 
16 elements. Open to discuss on 8 elements for the 2nd FWA power class for low cost UE.
Issue 2-1-2: 
Option 3 and Option 4. 
We would like to know, why evaluations for 16 elements from 1 company and 8 elements from 3 companies have only 0.7dB EIRP difference.  What cause the gain≈ 0 by twice the element numbers?
Issue 2-2-2: 
If option 3 and option 4 is adopted, 2 set of Refsens need to be defined. Need to add an alternative to define 2 set Refsens for different power class.



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  

	R4-2008921 (WF)
	There is no objection for the content of WF and then it is reccomended to "agreeable". The downselection of options summarized in the WF and finalization of EIRP/EIS values is needed in the next meeting.  




Topic #3: RF Requeirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006705
	MediaTek Inc.
	Proposal: MBR values of FR2 FWA UE with maximum TRP of 23dBm shall be:
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.7
	0.7

	n258
	0.7
	0.7




	R4-2006776
	Qualcomm Incorporated
	Proposal 1: The FR2 23 dBm FWA UE that declares beamCorrespondenceWithoutUL-BeamSweeping = 0 shall not be supported

	R4-2007106
	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.

	R4-2008007
	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.
Proposal 2: Rel-16 beam correspondence requirement is applied to FWA.

	R4-2008008
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is proposed not to introduce larger multi-band relaxations to FWA than PC3.

	R4-2008175
	Huawei, HiSilicon
	Observation 2: UL performance for high order modulation is limited by transmission power
Proposal 5: Define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3.
Proposal 6: Minimum output power is -6dBm with EIRP test metric in the peak direction.
Proposal 7: For new FR2 FWA UE, specify multiband relaxation framework with per-band relaxation approach.
Proposal 8: 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 9: 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 10: For new FR2 FWA UE, [X] percentage of delta EIRP CDF is no more than [Y]dB, the simulation assumption is in table1.
Table 1. Simulation assumption for EIRP tolerance
	UE RF parameter
	unit
	Value

	Frequency band
	
	n257/n258

	Measurement grid
	degree
	7.5o or 15o

	# of element antennas
	
	16 elements with 1 panel

	Polarization 
	
	Dual polarization

	Phase error per antenna element(δpk) 
Amplitude error per antenna element(δak)
	Degree/dB
	δpk  ~ N(0, σ2)with σ=[0~22o]
δak  ~ N(0, σ2)with σ=[0~2]dB

	Error in RSRP estimation(Dk)
	dB
	Dk   ~ N(0, 22)




	R4-2008274
	NTT DOCOMO, INC.
	Proposal 2: Beam correspondence capability should be set as 1 for new power class feature for FWA.



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: Multi-Band Relaxation
The following is the current MBR values for PC3 endorsed in April meeting. 
	[bookmark: _Hlk32225119][bookmark: _Hlk32316771]Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257



The proposed values of MBR are summarized in the following excel file.



Issue 3-1-1: Share the comments for the MBR values of each other
· Recommended WF
· Collect company's views in 1st round.

Sub-topic 3-2: MPR
R4-2008175 has MPR related proposal. 
Issue 3-2-1: Is it agreeable to define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3 ?
· Recommended WF
· Collect company's views in 1st round.

Sub-topic 3-3: Minimum Output Power
R4-2008175 has the Min. output power related proposal. 
Issue 3-3-1: Is it agreeable that the minimum output power is -6dBm with EIRP test metric in the peak direction ?
· Recommended WF
· Collect company's views in 1st round.

Sub-topic 3-4: Beam correspondence
Many companies propose that bit-0 is not needed for FR2 FWA UE due to the characteristic of FWA type UE. 
Issue 3-4-1: Is it agreeable not to allow bit-0 for FR2 FWA UE ?
· Recommended WF
· Collect company's views in 1st round.

Issue 3-4-2: Is it agreeable to apply the beam correspondence requirement specified in Rel16 ?
· Recommended WF
· Collect company's views in 1st round.

R4-2008175 proposes the simulation assumption for EIRP tolerance as follows. 
Table 1. Simulation assumption for EIRP tolerance
	UE RF parameter
	unit
	Value

	Frequency band
	
	n257/n258

	Measurement grid
	degree
	7.5o or 15o

	# of element antennas
	
	16 elements with 1 panel

	Polarization 
	
	Dual polarization

	Phase error per antenna element(δpk) 
Amplitude error per antenna element(δak)
	Degree/dB
	δpk  ~ N(0, σ2)with σ=[0~22o]
δak  ~ N(0, σ2)with σ=[0~2]dB

	Error in RSRP estimation(Dk)
	dB
	Dk   ~ N(0, 22)



Issue 3-4-3: Share the comments for the simulation assumption 
· Recommended WF
· Collect company's views in 1st round.

Sub-topic 3-5: Co-existence
R4-2007106 has the Co-existence related proposal. 
Issue 3-5-1: Is it agreeable that there is no need to perform any coexistence analysis ?
· Recommended WF
· Collect company's views in 1st round.

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

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

	Qualcomm
	Issue 3-1-1: Share the comments for the MBR values of each other
It is not evident that this new UE warrants the same relaxation as PC3 because of relaxed packaging constraints. We think it is premature to adopt PC3 relaxations.
Issue 3-2-1: Is it agreeable to define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3 ?
MPRs are derived based on TRP limit, because emissions limits are based on TRP. We do not see a good technical justification to change MPRnarrow from 2.5 dB to 7 dB
Issue 3-4-1: Is it agreeable not to allow bit-0 for FR2 FWA UE ?
Defining bit 0 UE is standards regression. PC1 does not have bit 0 UE, and it is closest in mission and spherical coverage characteristics to the Japan FWA.
Issue 3-4-2: Is it agreeable to apply the beam correspondence requirement specified in Rel16 ?
Yes
Issue 3-4-3: Share the comments for the simulation assumption 
We do not understand the purpose of this simulation. Defining bit 0 UE is standards regression.

	MediaTek
	Issue 3-1-1: Share the comments for the MBR values of each other
We still prefer to define all 0.7 dB MBR per band to make it simpler. For specific UE design, the n257/n258 performance would be different. However, while considering many different UE implementation cases, define same MBR value for n257 and n258 is more made sense.

Issue 3-4-1: Is it agreeable not to allow bit-0 for FR2 FWA UE ?
We have similar understanding with Huawei about BC bit-0/1 versus power classes. In our understanding, we just lack of time to discuss PC1 BC details, but it doesn’t mean that there is no PC1 bit-0, similar story for PC2/4. Hence, if any power class shall support BC, we think bit-0/1 shall be allowed. The power class dependency is bit-0 delta value itself, not allow support bit-0/1 or not.

Issue 3-4-2: Is it agreeable to apply the beam correspondence requirement specified in Rel16 ?
We think it shall still has Rel-15 BC capability and Rel-16 BC capability as other power classes.

Issue 3-4-3: Share the comments for the simulation assumption 
Basically, we think do simulation to quantify BC bit-0 delta requirement is made sense. For the simulation assumption details, we shall not limit it, but for reference.


	Nokia
	Issue 3-1-1: Share the comments for the MBR values of each other
We are ok with MediaTek proposal.
Issue 3-2-1: Is it agreeable to define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3 ?
we have the same view as Qualcomm
Issue 3-4-1: Is it agreeable not to allow bit-0 for FR2 FWA UE ?
bit-0 is only for the handheld device like PC3.
Issue 3-4-2: Is it agreeable to apply the beam correspondence requirement specified in Rel16 ?
Yes
Issue 3-4-3: Share the comments for the simulation assumption 
Simulations are not necessary.

	Ericsson
	Issue 3-1-1: Share the comments for the MBR values of each other
These values are same as the discussions in the other thread, where these values are almost agreed.
Just want to highlight that, this was agreed for PC3. In our case, when we have a new power class, will there be any difference? Just a question.
Issue 3-4-1: Is it agreeable not to allow bit-0 for FR2 FWA UE ?
Our understanding is that, bit-0 is only for the handheld devices, same as Nokia. So we propose to investigate this further.
Issue 3-4-2: Is it agreeable to apply the beam correspondence requirement specified in Rel16 ?
Yes, the beam correspondence framework from Rel-16 is applicable for FWQ in band 257, 258.
Issue 3-4-3: Share the comments for the simulation assumption 
We don’t any need for simulations in this case.

	Intel
	Issue 3-1-1: Share the comments for the MBR values of each other
We are ok to reuse the same PC3 per-band relaxations for n257 and n258, but are also fine to further discuss if needed

Issue 3-2-1: Is it agreeable to define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3 ?
No, we do not understand why MPRnarrow needs to change

Issue 3-4-1: Is it agreeable not to allow bit-0 for FR2 FWA UE ?
We have similar view as MediaTek. Bit-0 capability still needs to be kept. The reason is beam correspondence is based on L1-RSRP measurement. It does not matter whether UE is FWA or other types of non-FWA types.

Issue 3-4-2: Is it agreeable to apply the beam correspondence requirement specified in Rel16 ?
The question is not clear. Since this is a new UE use case, RAN4 has no requirements for this yet. RAN4 is discussing Rel-16 beam correspondence requirements mainly for PC3 UE now. What details of requirements are referred to here?

Issue 3-4-3: Share the comments for the simulation assumption 
For FWA, the measurement grid can be smaller.  7.5o  seems sufficient.

Issue 3-5-1: Is it agreeable that there is no need to perform any coexistence analysis ?
Yes, it is agreeable

	NTT DOCOMO, INC.
	Issue 3-1-1: Share the comments for the MBR values of each other
We don’t think MBR is needed for this PC since PC1 and PC2 and PC4 do not have MBR.
Issue 3-2-1: Is it agreeable to define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3 ?
No. MPR should be the same with PC3.
Issue 3-4-1: Is it agreeable not to allow bit-0 for FR2 FWA UE ?
Yes
Issue 3-4-2: Is it agreeable to apply the beam correspondence requirement specified in Rel16 ?
Yes

	Huawei
	Issue 3-1-1: Share the comments for the MBR values of each other
We are OK with MTK’s proposal. 0.7dB per band for the new FWA UE is reasonable.
Issue 3-2-1: Is it agreeable to define MPRnarrow=7dB for the new FWA UE, other MPR requirement reuse the values defined for PC3 ?
Maybe keep it open in this meeting after min peak EIRP is finalized.
Issue 3-3-1: Is it agreeable that the minimum output power is -6dBm with EIRP test metric in the peak direction ?
As analysed in our paper, Considering 16 antenna elements is used, the min peak EIRP is about 10dB larger than PC3 with 4 elements assumption, then the minimum output power would be 10dB higher than PC3 with -3dBm. While for PC3, PA output power is assumed with 14dBm, since there is TRP limitation 23dBm, the PA output power for the new FWA UE is 3dB lower. Hence, we propose -6dBm minimum output power.
Issue 3-4-1: Is it agreeable not to allow bit-0 for FR2 FWA UE ?
Don’t understand on QC’s comments. We don’t have any agreement on BC requrirement for FWA, how we degenerate on spec? 
Defining both bit 0 and bit 1 BC UE is the best way out for this WI. After Rel-16 study is finalized, we can update. Even if the Rel-17 FR2 enhance is finalized, we can update the requirement if needed.
Issue 3-4-2: Is it agreeable to apply the beam correspondence requirement specified in Rel16 ?
Rel-16 Beam correspondence is defined for PC3. Not agreeable.
Issue 3-4-3: Share the comments for the simulation assumption 
Defining both bit 0 and bit 1 BC UE is the best way out for this WI. After Rel-16 study is finalized, we can update. Even if the Rel-17 FR2 enhance is finalized, we can update the requirement if needed. The simulation assumption is generally coming from Rel-15 with revision antenna elements number.


 
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 3-1-1: 
Followings are the summary of the comments in the 1st round. 
· Option1: Support R4-2006705 (PC3 MBR) (MediaTek, Nokia, Huawei, Intel)
· Option2: MBR is not needed (NTT DOCOMO) 
· Option3: Further discussion is needed (Qualcomm)
It seems that many companies support to reuse PC3 MBR values but we cannot finalize the values n this meeting since PC3 MBR values are still under the discussion in the other email thread. 
Recommendations for 2nd round: 
Continue to discuss whether PC3 MBR can be reused or not for finalizing this discussion in the next meeting. 

	Sub-topic#3-2
	Issue 3-2-1: 
Many companies commented that MPR values are related to the discussion results of Topic #2 and it seems to be premature to determine MPR values now. 
Recommendations for 2nd round:
MPR values are discussed after the discussion of Topic#2 is finalized. 

	Sub-topic#3-3
	Issue 3-3-1: 
There is no objection for the proposal of minimu output power. 
Tentative agreements:
The minimum output power is -6dBm with EIRP test metric in the peak direction. 
Recommendations for 2nd round:
Further discussion is not needed for 2nd round.

	Sub-topic#3-4
	The followings are the summary of comments in the 1st round. 
Issue 3-4-1:
· Option 1: BC bit-0 is not needed (Qualcomm, Nokia, Ericsson, NTT DOCOMO)
· BC bit-0 is supported in only PC3. 
· Option 2: Support both BC bit-0 and bit-1 (MediaTek, Intel, Huawei)
· The reason that PC1 does not support BC bit-0 is just the lack of time to discuss about it. 

Issue 3-4-2:
· Option 1: Support to apply BC requirements specified in Rel-16 (Qualcomm, Nokia, Ericsson, NTT DOCOMO)
· Option 2: Not agree since they are defined for PC3 (Huawei)

Issue 3-4-3:
· Option 1: Simulation is needed (MediaTek, Intel, Huawei)
· the details of simulation assumptions are for reference (MediaTek)
· the simulation assumptions need to be updated (Intel, Huawei)
· Option 2: Simulation is not needed (Qualcomm, Nokia, Ericsson)

Recommendations for 2nd round:
Issue 3-4-1: 
Continue to discuss the necessity of BC bit-0 from the perspective of technical point and the time schedule. 
Issue 3-4-2: 
Many companies support to apply BC requirements specified in Rel-16. It need to be clarified the concern when the same requirement for PC3 is introduced to FWA UEs. 
Issue 3-4-3: 
Continue to discuss the necessity of simulation from the perspective of technical point and the time schedule.

	Sub-topic#3-5
	Issue 3-5-1: 
There is no objection for the proposal of coexistence analysis. 
Tentative agreements:
There is no need to perform any coexistence analysis for this new power class. 
Recommendations for 2nd round:
Further discussion is not needed for 2nd round. 



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

	#1
	WF on 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)
	Company
	Comments

	MediaTek
	Sub-topic#3-1
Issue 3-1-1: Support Option1 (0.7 dB per band, no matter peak or spherical)

Sub-topic#3-2
Issue 3-4-1: No matter which power class, it shall support BC bit-0/1, if BC is supported.
Issue 3-4-3: Because BC bit-0/1 is needed for all power classes, do simulation to evaluate proper value is made sense.

	Qualcomm
	Our view on bit 0 UE has not changed from the first round. There is no justification for PC1 not having bit 0, but a newer power class with similar function needing bit 0 relaxation.

	Samsung
	Sub-topic#3-1
Issue 3-1-1: Support Option 3 (Further discussion is needed). We can further discuss between reusing PC3’s MBR value or specifying a new MBR value, at least, it is too early to remove MBR as option 2. 


	Huawei
	Sub-topic#3-1
Issue 3-1-1:For MBR, prefer 0.7dB. But can be compromise with mixed solution: MBR=0dB for n257+N258 ,but introduce both bit 0 and 1 for beam correspondence
Issue 3-4-1: for beam correspondence requirement, both bit 0 and 1 are introduced.

	Intel
	Issue 3-1-1: 
We are ok with reusing the same PC3 per-band relaxations (Option 1), and also support further discussion (Option 3).
Issue 3-4-1:
Other than PC3, there are no beam correspondence requirements for other power classes. We are open to discuss beam correspondence requirements for this new FWA use case/power class.

	Nokia
	Issue 3-1-1: Support Option 1
Issue 3-4-1: Support Option 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  

	R4-2008922 (WF)
	There is no objection for the final version of WF and then it is reccomended to "agreeable".  Further discussion is needed in the next meeting based on the options summarized in the WF. 
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EIRP

				Parameter		Unit		R4-2003535		R4-2006432		R4-2006776								R4-2007110		R4-2008175

				Operating bands		GHz		 n257/n258		 n257/n258		n258				n257				 n257/n258		n257, n258

												Low extremity		High extremity		Low extremity		High extremity

				Pout per element		dBm		12		11		7.5		10.5		7.5		10.5		12.5		11

				# of antennas in an array				8		8		16		16		16		16		8		16

				Total conducted power per polarization		dBm		21		20		19.5		22.5		19.5		22.5		21.5		23		-1

				Average antenna element gain		dBi		3.3		4.5										4		4		0

				Antenna roll-off loss versus frequency		dB		-1.5		-1										-2		-1.5		-0.2

				Realized antenna array gain		dBi		10.8		12.5		13.6		16.6		14.1		16.9		11		14.5		0

				Polarization gain		dB		2.5		2.5		2		3		2		3		2.8		2.8		-0.5

				Mismatch and transmission line loss including load pull		dB		-1.5		-2.1										-2.5		-2		-0.7

				Beam forming loss (phase shifter and amplitude error)		dB		-1.4		-0.5										-0.5		-0.5		0

				Finite beam table		dB		0		-0.25										-0.25		-0.1		0

				Beam forming loss (one beam table fits all)		dB		-0.5		-0.25										-0.25		-0.25		0

				Form factor integration losses		dB		-5		-4.5										-3.5		-2		-1

				Total implementation loss (nominal)		dB				/										-7		-4.85

				Total implementation loss (worst case)		dB				-7.6														-8.3

				Total implementation loss (best case)		dB				-1		6.5		3.5		7.7		3.5

				Peak EIRP (Nominal)		dBm				/		28.7		38.7		28		39				35.48

				Max TRP(Worst value) , should ≤ 23dBm		dBm		26		22		15		22		13.8		22				22

				Tolerance (+/-)		dB				/														3.5

				Peak EIRP (Minimum)		dBm		26		27.4		28.7				28				28.3		32





EIS

				Parameter		Unit		R4-2003535		R4-2006432		R4-2006776				R4-2007110		R4-2008175

				Operating bands				 n257/n258		n257/n258		n258		n257		n257/n258		n257, n258

				Modulation				QPSK		QPSK						QPSK		QPSK

				SNR requirement		dB		-1		-1		-1		-1		-1		-1

				Bandwidth		MHz		50		50		50		50		50		50

				Thermal noise		dBm/Hz		-174		-174		-173.8		-173.8		-97
 (10log[(k*T*BW)/1mW])		-174

				Noise Figure		dB		10.5		10		9		9		10		12

				Number of antenna in an array				8		8		16		16				16

				Array gain		dB		9		9						11		11

				Element gain		dBi		3.3		4.5		13.6		14.1				4

				Diversity gain		dB		0		0		-0.8		-0.8				0

				Antenna gain roll-off over frequency		dB		-1.5		-1								-1.5

				Beamforming loss		dB		-1.5		-1								-0.25

				Total insertion loss		dB		-6		-6.6		8.3		9.5		7		-8.3

				REFSENS for 50MHz channel BW		dBm		-90.8		-92.9		-94.2		-93.5		-92		-93.3







MBR

								R4-2006705				R4-2008008				R4-2008175

						Band		DMBP,n (dB)		DMBS,n (dB)		DMBP,n (dB)		DMBS,n (dB)		MBp(dB)		MBs(dB)

						n257		0.7		0.7		<= 0.7		<= 0.7		1		1

						n258		0.7		0.7		<= 0.6		<= 0.7		1		1
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EIRP

				Parameter		Unit		R4-2003535		R4-2006432		R4-2006776								R4-2007110		R4-2008175

				Operating bands		GHz		 n257/n258		 n257/n258		n258				n257				 n257/n258		n257, n258

												Low extremity		High extremity		Low extremity		High extremity

				Pout per element		dBm		12		11		7.5		10.5		7.5		10.5		12.5		11

				# of antennas in an array				8		8		16		16		16		16		8		16

				Total conducted power per polarization		dBm		21		20		19.5		22.5		19.5		22.5		21.5		23		-1

				Average antenna element gain		dBi		3.3		4.5										4		4		0

				Antenna roll-off loss versus frequency		dB		-1.5		-1										-2		-1.5		-0.2

				Realized antenna array gain		dBi		10.8		12.5		13.6		16.6		14.1		16.9		11		14.5		0

				Polarization gain		dB		2.5		2.5		2		3		2		3		2.8		2.8		-0.5

				Mismatch and transmission line loss including load pull		dB		-1.5		-2.1										-2.5		-2		-0.7

				Beam forming loss (phase shifter and amplitude error)		dB		-1.4		-0.5										-0.5		-0.5		0

				Finite beam table		dB		0		-0.25										-0.25		-0.1		0

				Beam forming loss (one beam table fits all)		dB		-0.5		-0.25										-0.25		-0.25		0

				Form factor integration losses		dB		-5		-4.5										-3.5		-2		-1

				Total implementation loss (nominal)		dB				/										-7		-4.85

				Total implementation loss (worst case)		dB				-7.6														-8.3

				Total implementation loss (best case)		dB				-1		6.5		3.5		7.7		3.5

				Peak EIRP (Nominal)		dBm				/		28.7		38.7		28		39				35.48

				Max TRP(Worst value) , should ≤ 23dBm		dBm		26		22		15		22		13.8		22				22

				Tolerance (+/-)		dB				/														3.5

				Peak EIRP (Minimum)		dBm		26		27.4		28.7				28				28.3		32





EIS

				Parameter		Unit		R4-2003535		R4-2006432		R4-2006776				R4-2007110		R4-2008175

				Operating bands				 n257/n258		n257/n258		n258		n257		n257/n258		n257, n258

				Modulation				QPSK		QPSK						QPSK		QPSK

				SNR requirement		dB		-1		-1		-1		-1		-1		-1

				Bandwidth		MHz		50		50		50		50		50		50

				Thermal noise		dBm/Hz		-174		-174		-173.8		-173.8		-97
 (10log[(k*T*BW)/1mW])		-174

				Noise Figure		dB		10.5		10		9		9		10		12

				Number of antenna in an array				8		8		16		16				16

				Array gain		dB		9		9						11		11

				Element gain		dBi		3.3		4.5		13.6		14.1				4

				Diversity gain		dB		0		0		-0.8		-0.8				0

				Antenna gain roll-off over frequency		dB		-1.5		-1								-1.5

				Beamforming loss		dB		-1.5		-1								-0.25

				Total insertion loss		dB		-6		-6.6		8.3		9.5		7		-8.3

				REFSENS for 50MHz channel BW		dBm		-90.8		-92.9		-94.2		-93.5		-92		-93.3







MBR

								R4-2006705				R4-2008008				R4-2008175

						Band		DMBP,n (dB)		DMBS,n (dB)		DMBP,n (dB)		DMBS,n (dB)		MBp(dB)		MBs(dB)

						n257		0.7		0.7		<= 0.7		<= 0.7		1		1

						n258		0.7		0.7		<= 0.6		<= 0.7		1		1
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EIRP

				Parameter		Unit		R4-2003535		R4-2006432		R4-2006776								R4-2007110		R4-2008175

				Operating bands		GHz		 n257/n258		 n257/n258		n258				n257				 n257/n258		n257, n258

												Low extremity		High extremity		Low extremity		High extremity

				Pout per element		dBm		12		11		7.5		10.5		7.5		10.5		12.5		11

				# of antennas in an array				8		8		16		16		16		16		8		16

				Total conducted power per polarization		dBm		21		20		19.5		22.5		19.5		22.5		21.5		23		-1

				Average antenna element gain		dBi		3.3		4.5										4		4		0

				Antenna roll-off loss versus frequency		dB		-1.5		-1										-2		-1.5		-0.2

				Realized antenna array gain		dBi		10.8		12.5		13.6		16.6		14.1		16.9		11		14.5		0

				Polarization gain		dB		2.5		2.5		2		3		2		3		2.8		2.8		-0.5

				Mismatch and transmission line loss including load pull		dB		-1.5		-2.1										-2.5		-2		-0.7

				Beam forming loss (phase shifter and amplitude error)		dB		-1.4		-0.5										-0.5		-0.5		0

				Finite beam table		dB		0		-0.25										-0.25		-0.1		0

				Beam forming loss (one beam table fits all)		dB		-0.5		-0.25										-0.25		-0.25		0

				Form factor integration losses		dB		-5		-4.5										-3.5		-2		-1

				Total implementation loss (nominal)		dB				/										-7		-4.85

				Total implementation loss (worst case)		dB				-7.6														-8.3

				Total implementation loss (best case)		dB				-1		6.5		3.5		7.7		3.5

				Peak EIRP (Nominal)		dBm				/		28.7		38.7		28		39				35.48

				Max TRP(Worst value) , should ≤ 23dBm		dBm		26		22		15		22		13.8		22				22

				Tolerance (+/-)		dB				/														3.5

				Peak EIRP (Minimum)		dBm		26		27.4		28.7				28				28.3		32





EIS

				Parameter		Unit		R4-2003535		R4-2006432		R4-2006776				R4-2007110		R4-2008175

				Operating bands				 n257/n258		n257/n258		n258		n257		n257/n258		n257, n258

				Modulation				QPSK		QPSK						QPSK		QPSK

				SNR requirement		dB		-1		-1		-1		-1		-1		-1

				Bandwidth		MHz		50		50		50		50		50		50

				Thermal noise		dBm/Hz		-174		-174		-173.8		-173.8		-97
 (10log[(k*T*BW)/1mW])		-174

				Noise Figure		dB		10.5		10		9		9		10		12

				Number of antenna in an array				8		8		16		16				16

				Array gain		dB		9		9						11		11

				Element gain		dBi		3.3		4.5		13.6		14.1				4

				Diversity gain		dB		0		0		-0.8		-0.8				0

				Antenna gain roll-off over frequency		dB		-1.5		-1								-1.5

				Beamforming loss		dB		-1.5		-1								-0.25

				Total insertion loss		dB		-6		-6.6		8.3		9.5		7		-8.3

				REFSENS for 50MHz channel BW		dBm		-90.8		-92.9		-94.2		-93.5		-92		-93.3







MBR

								R4-2006705				R4-2008008				R4-2008175

						Band		DMBP,n (dB)		DMBS,n (dB)		DMBP,n (dB)		DMBS,n (dB)		MBp(dB)		MBs(dB)

						n257		0.7		0.7		<= 0.7		<= 0.7		1		1

						n258		0.7		0.7		<= 0.6		<= 0.7		1		1






