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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Background:  
Agenda Items 7.28 is related to the recently introduced NR bands, n24.  Agenda Item 10.8 is related to the recent modifications to Band 24 due to regulatory updates. 
CRs for both WIs were approved at RAN#91e meeting.  At the RAN4#98e meeting, there was a request from one company to keep the newly defined A-MPR values/regions for LTE band 24 and NR band n24 in square brackets as it wanted to review and update if necessary since the expected completion schedule for these WIs is June, 2021.

Scope
To discuss the contribution(s) submitted as part of agenda items 7.28.1 to progress and/or finalize the work related to A-MPR for NR band n24.   

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
Discussion structure:  
Topic 1: Discuss observations and proposals related to n24 A-MPR and spurious emission table 
Sub-topic 1.1: Discuss observation related to Note 1 in Table 6.5.3.3.27-1
Sub-topic 1.2: Discuss observation related to channel bandwidth specified in Table 6.5.3.3.27-1
Sub-topic 1.3: Discuss observation related to A-MPR adjustment in scenarios where the antenna gain is different from 0 dBi
Sub-topic 1.4: Discuss A-MPR measurements and related proposal for n24 
· 2nd round: TBA

Topic #1: Discuss observations and proposals related to n24 A-MPR and spurious emission table
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2107356
	Qualcomm
	Observation 1: Conventionally, RAN4 requirements have not been dependent upon manufacturer declaration of antenna gain which itself is neither defined nor verified by 3GPP specifications.  
Observation 2: Ths specification also states “The A-MPR may have to be adjusted if the supported antenna gain Gant declared by the UE manufacturer is different from 0 dBi.”, but it is not specified how the A-MPR should be adjusted.
Observation 3: Table 6.5.3.3.27-1 only lists requirements for 10 MHz channel bandwidth, but nothing for 5 MHz channels.
Observation 4: the highlighted waveform failed to meet the requirements with the allotted backoff.
[image: ]
Due to transceiver CIM3+CIM5 folding, it is expected that spurious products will be landing for allocations on the upper end of the 10 MHz channel centered at 1632.5 MHz.  Due to the mirror effect of folding with allocations on the upper end of the channel, it is suggested to specify the region based on RBend rather than RBstart.
if RBend >= ceil{[44/(SCS/15 kHz)]},
then
    the A-MPR = [14] dB.
This would then also cover the PA failure observed in measurement.  However, the formulation does not consider the bandwidth of the transmission (LCRB) so needs to be further optimized.  Wider transmissions with lower PSD will not require as much A-MPR.

	
	
	




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: Review and determine way forward related to Note 1 of Table 6.5.3.3.27-1 
Table 6.5.3.3.27-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit in EIRP1 (dBm)
	Measurement bandwidth 
	NOTE

	
	10MHz
	
	

	1541 ≤ f ≤ 1559
	-102
	2kHz
	EIRP of discrete emissions of less than 700 Hz bandwidth, averaged over any 2 millisecond active transmission interval

	1559≤ f ≤ 1608
	-85
	700Hz
	

	1608≤ f ≤ 1610
	-85 +5/2 (f-1608)
	700Hz
	

	1610≤ f ≤ 1625
	-80+ 66/15 (f-1610)
	700Hz
	

	1541 ≤ f ≤ 1608
	-75
	1MHz
	EIRP and averaged over any 2 millisecond active transmission interval

	1608≤ f ≤ 1610
	-75 + 5/2 (f-1608)
	1MHz
	

	1610≤ f ≤ 1627.5
	-70+ 57/17.5 (f-1610)
	1MHz
	

	1627.5
	-37
	4kHz
	

	1638.5 ≤f ≤ 1645.5
	-28
	4kHz
	

	1657.5 ≤f ≤ 1660.5
	-28
	4kHz
	

	NOTE 1: The EIRP requirement is converted to conducted requirement depending on the supported antenna gain Gant declared by the UE manufacturer. If not declared by the UE manufacturer, a 0 dBi antenna gain shall be used.



Open issues and candidate options before e-meeting: 
Observation 1: “Conventionally, RAN4 requirements have not been dependent upon manufacturer declaration of antenna gain which itself is neither defined nor verified by 3GPP specifications.”  
Issue 1-1: Updates/Revisions to Note 1
· Proposals
· Option 1: TBA
· Option 2: TBA
· [bookmark: _Hlk516051685]Moderator proposal: Although not specified in Table 6.2.3.1-1 of TS 38.101-1, NS_52/53/54 are being used for V2X.  It is proposed that a CR be submitted using a different NS value for LTE band 24 and NR band n24.
· Recommended WF
· Companies are encouraged to express their views related to observation related to Note 1.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. Companies are also encouraged to propose updates if necessary to Note 1.

Sub-topic 1-2
Sub-topic description: Review observation and determine way-forward related to channel bandwidth specified in Table 6.5.3.3.27-1 
Open issues and candidate options before e-meeting:
Observation 3: “Table 6.5.3.3.27-1 only lists requirements for 10 MHz channel bandwidth, but nothing for 5 MHz channels.”

Issue 1-2: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· Companies are encouraged to express their views related to observation related to channel bandwidth.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 

Moderator proposal: In addition to the 10 MHz channel, include 5 MHz channel BW as below
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit in EIRP1 (dBm)
	Measurement bandwidth 
	NOTE

	
	5 MHz, 10MHz
	
	




Sub-topic 1-3
Sub-topic description: Discuss and specify adjustments to A-MPR values for scenarios where the antenna gain is different from 0 dBi. 
Open issues and candidate options before e-meeting:
Observation 2: “Ths specification also states “The A-MPR may have to be adjusted if the supported antenna gain Gant declared by the UE manufacturer is different from 0 dBi.”, but it is not specified how the A-MPR should be adjusted.”

Issue 1-2: Specifications for A-MPR adjustments for antenna gain values other than 0 dBi
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· Companies are encouraged to express their views.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. Companies are also encouraged to propose updates to the specification if necessary.


Sub-topic 1-4
Sub-topic description: Review measurements submitted and refine (remove square brackets, fill-in TBD values in below A-MPR Table introduced in Clause 6.3.3.30 
For 5 MHz channel centered on frequencies (FC) = 1630.0, 1630.3 MHz, A-MPR is defined as
 
if RBstart <= ceil{[3/SCS/15 kHz])}and LCRB <= ceil{[17/SCS/15 kHz)]},
then 
    the A-MPR = [14] dB for SCS = 15 kHz and AMPR = [8] dB for SCS >= 30 kHz,
else,
if RBstart <= ceil{[3/(SCS/15 kHz)]} and LCRB > ceil{[17/(SCS/15 kHz)]},
then
 the A-MPR = [6] dB,
else,
if RBstart <= ceil{[8/(SCS/15 kHz)]},
then
    the A-MPR = [4] dB.
For 5 MHz channel centered on frequencies (Fc) = 1635.0, 1649.0, 1654.0 MHz, no A-MPR is needed.

For Channel 10 MHz with center frequency of 1632.5 MHz, A-MPR is defined as

if RBstart < ceil{[3/(SCS/15 kHz)]} and LCRB <= ceil{[8/(SCS/15 kHz)]},
then
 the A-MPR = [12] dB for SCS = 15 kHz and AMPR = [8] dB for SCS >= 30 kHz,
else, 
if RBstart < ceil{[9/(SCS/15 kHz)]}, and LCRB > ceil{[8/(SCS/15 kHz)]},
then
 the A-MPR = [8] dB,
else,
if RBstart <= ceil{[18/(SCS/15 kHz)]},
then 
 the A-MPR = [6] dB
else,
if RBstart [>= ceil{TBD}], and LCRB [> ceil{TBD}],
then
 the A-MPR = [TBD] dB.

Open issues and candidate options before e-meeting:
Observation 4: the highlighted waveform failed to meet the requirements with the allotted backoff.
[image: ]
Due to transceiver CIM3+CIM5 folding, it is expected that spurious products will be landing for allocations on the upper end of the 10 MHz channel centered at 1632.5 MHz.  Due to the mirror effect of folding with allocations on the upper end of the channel, it is suggested to specify the region based on RBend rather than RBstart.
if RBend >= ceil{[44/(SCS/15 kHz)]},
then
    the A-MPR = [14] dB.
This would then also cover the PA failure observed in measurement.  However, the formulation does not consider the bandwidth of the transmission (LCRB) so needs to be further optimized.  Wider transmissions with lower PSD will not require as much A-MPR.
Issue 1-4-1: New A-MPR Region
· Proposals
· Option 1: 
if RBstart < ceil{[3/(SCS/15 kHz)]} and LCRB <= ceil{[8/(SCS/15 kHz)]},
then
 the A-MPR = [12] dB for SCS = 15 kHz and AMPR = [8] dB for SCS >= 30 kHz,
else, 
if RBstart < ceil{[9/(SCS/15 kHz)]}, and LCRB > ceil{[8/(SCS/15 kHz)]},
then
 the A-MPR = [8] dB,
else,
if RBstart <= ceil{[18/(SCS/15 kHz)]},
then 
 the A-MPR = [6] dB
else,
if RBend [>= ceil{44/(SCS/15 kHz}], and LCRB [> ceil{TBD}],
then
 the A-MPR = [14] dB.

· Option 2: TBA
· Recommended WF
· Companies are encouraged to express their views related to the proposal.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 
Issue 1-4-2: Removing square brackets on existing regions/values
· Proposals
· Option 1: TBA

· Option 2: TBA
· Recommended WF
· Based on the measurements, companies are encouraged to review and determine if the square brackets on existing regions and A-MPR can be removed.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	XXXQualcomm
	The conducted requirement is tested for conformance.  Derating the conducted requirement by the declared antenna gain is not the conventional approach used for smartphone.  For V2X, the variation is much larger and the potential cable losses much higher so it may have been justified for that case.  However, we assume that the proponents are interested in defining this band for potential inclusion in a smartphone that supports 20+ other bands.  Do the proponents want this band to be treated differently than every other band in the phone?

	Ligado
	This was agreed to in RAN4#97e WF (R4-2016896).  No issues were raised during that meeting.  This was included to ensure that regulatory compliance is met if the Gant > 0 dBi and validated during the conformance testing.  It is unclear what is Qualcomm proposing for this note. Ligado just wants to ensure that the conformance testing passes the regulatory emissions values which are listed in EIRP rather than conducted value, especially for situations were Gant > 0 dBi

	Skyworks
	In general 3GPP cannot take the responsibility to account for the antenna design that is the UE manufacturer responsibility. The normal approach is to assume 0dBi antenna and conformance to be done in a conducted manner. We believe the current note may not help in the case of a wrong antenna design anyhow.


 
Sub topic 1-2 
	Company
	Comments

	XXXQualcomm
	Ok to add the 5 MHz in the header if it has just been inadvertently left out.  Proponent should clarify.

	Ligado
	We are ok with moderator’s proposal to add “5 MHz” to the table as it was inadvertently left out.

	Nokia
	Ok to add 5 MHz

	Skyworks
	Ok to add 5 MHz


 
Sub topic 1-3 
	Company
	Comments

	XXXQualcomm
	No adjustment to A-MPR in the 3GPP specifications.  It is the OEM’s obligation to meet EIRP regulatory requirements according to their specific design.

	Ligado
	We are ok with Qualcomm’s proposal to remove the note under 6.3.3.30.

	Nokia
	No adjustment to A-MPR. Is the intention to remove this sentence “The A-MPR may have to be adjusted if the supported antenna gain Gant declared by the UE manufacturer is different from 0 dBi.”,

	Skyworks
	Whatever is agreed with the note, we do not see why the antenna aspects should be treated in a different same way for EIRP and A-MPR. 



Sub topic 1-4 
	Company
	Comments

	XXXQualcomm
	Issue 1-4-1: We are continuing to refine the L_CRB and hope to have a proposal later in the week.
Issue 1-4-2: We prefer to agree to the entire table at one go, rather than by piecemeal.  It doesn’t make sense to have incremental CR’s, one after another.

	Ligado
	Issue 1-4-1: We look forward to Qualcomm’s proposal and supporting data later in the week.  From the discussion paper, it is not clear how specific values of RBend of 44 and A-MPR of 14 dB were arrived at.  It is not supported by the presented measurement or simulation results in the paper.  The proposed formula already conflicts with Test#9, where RBstart=48, Lcrb = 3, and the test seems to have passed without requiring A-MPR.  Also, the exceedance value and A-MPR required for the highlighted Test#8 is unclear and could provide data point in terms of A-MPR value.  
Issue 1-4-2: Based on results in the discussion paper, the square brackets for the 1st two regions can be removed.  We can decide later in the week after reviewing additional material

	Nokia
	It would be good to agree whole A-MPR definition in this meeting. The amount of A-MPR 14 dB sounds rather high as in our simulations we did not see the need for any.

	Skyworks
	We are open to discuss Qualcomm input on the additional A-MPR region but are not sure whether this upper region would require the same AMPR value of 14dB. May be there should be more background here as the contribution claims the test fails with MPR allowed but not by how much.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing 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
	Tentative agreements:
Agreement #1:
Revise the table as follows:
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit in EIRP1 (dBm)
	Measurement bandwidth 
	NOTE

	
	5 MHz, 10MHz
	
	

	1541 ≤ f ≤ 1559
	-102
	2kHz
	EIRP of Discrete emissions of less than 700 Hz bandwidth, Averaged over any 2 millisecond active transmission interval

	1559≤ f ≤ 1608
	-85
	700Hz
	

	1608≤ f ≤ 1610
	-85 +5/2 (f-1608)
	700Hz
	

	1610≤ f ≤ 1625
	-80+ 66/15 (f-1610)
	700Hz
	

	1541 ≤ f ≤ 1608
	-75
	1MHz
	EIRP and Averaged over any 2 millisecond active transmission interval

	1608≤ f ≤ 1610
	-75 + 5/2 (f-1608)
	1MHz
	

	1610≤ f ≤ 1627.5
	-70+ 57/17.5 (f-1610)
	1MHz
	

	1627.5
	-37
	4kHz
	

	1638.5 ≤f ≤ 1645.5
	-28
	4kHz
	

	1657.5 ≤f ≤ 1660.5
	-28
	4kHz
	

	NOTE 1: The EIRP requirement in regulation is converted to conducted requirement using 0 dBi antenna. not declared by the UE manufacturer, a 0 dBi antenna gain shall be used.



Agreement #2:
Modify the NS value to 56 after confirming that it is not used by other bands. 
Above agreements applies to both n24 and LTE band 24.

Candidate options:
Recommendations for 2nd round:

	Sub-topic #1.2
	Tentative agreements:
Include 5 MHz channel BW in Table 6.5.3.3.27-1 as shown in the table above.  Make a similar change for LTE band 24.
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1.3
	Tentative agreements:
Remove the following note from Clause 6.2.3.30:  “Note that the additional emission requirements in Table 6.5.3.3.27 are specified in EIRP.  The above A-MPR values to meet these additional emission requirements have been estimated using a 0 dBi antenna gain.  The A-MPR may have to be adjusted if the supported antenna gain Gant declared by the UE manufacturer is different from 0 dBi.”

Above agreement applies to LTE band 24 as well.
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1.4
	Issue 1.4.1:
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discussion and reach agreement on the A-MPR table.
Issue 1.4.2:
Tentative agreements:
Candidate options:
Recommendations for 2nd round:




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	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)
Moderator recommendation: Capture the agreements from Round 1 into a WF document.

Sub-topic 2-1
Sub-topic description: Continue discussion on sub-top 1-4 and associated issues from Round 1.  Review additional information/data provided during the 2nd round and reach agreement on the A-MPR region/values and removal of square brackets. 
For 5 MHz channel centered on frequencies (FC) = 1630.0, 1630.3 MHz, A-MPR is defined as
 
if RBstart <= ceil{[3/SCS/15 kHz])}and LCRB <= ceil{[17/SCS/15 kHz)]},
then 
    the A-MPR = [14] dB for SCS = 15 kHz and AMPR = [8] dB for SCS >= 30 kHz,
else,
if RBstart <= ceil{[3/(SCS/15 kHz)]} and LCRB > ceil{[17/(SCS/15 kHz)]},
then
 the A-MPR = [6] dB,
else,
if RBstart <= ceil{[8/(SCS/15 kHz)]},
then
    the A-MPR = [4] dB.
For 5 MHz channel centered on frequencies (Fc) = 1635.0, 1649.0, 1654.0 MHz, no A-MPR is needed.

For Channel 10 MHz with center frequency of 1632.5 MHz, A-MPR is defined as

if RBstart < ceil{[3/(SCS/15 kHz)]} and LCRB <= ceil{[8/(SCS/15 kHz)]},
then
 the A-MPR = [12] dB for SCS = 15 kHz and AMPR = [8] dB for SCS >= 30 kHz,
else, 
if RBstart < ceil{[9/(SCS/15 kHz)]}, and LCRB > ceil{[8/(SCS/15 kHz)]},
then
 the A-MPR = [8] dB,
else,
if RBstart <= ceil{[18/(SCS/15 kHz)]},
then 
 the A-MPR = [6] dB
else,
if RBstart [>= ceil{TBD}], and LCRB [> ceil{TBD}],
then
 the A-MPR = [TBD] dB.

Companies views’ collection for 2nd round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	
	

	
	

	
	


 


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on n24 emissions and A-MPR…
	YYYLigado Networks
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents
5) 
2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

image1.emf
test name BW LRB sRB TOTAL_MPR spec

Test#1 10 50 0 8 -102

Test#1 10 32 19 1 -102

Test#2 10 50 0 8 -85

Test#3 10 50 0 8 -85 + 5/2*(f-1608)

Test#3 10 32 19 1 -85 + 5/2*(f-1608)

Test#4 5 25 0 6 -80+66/15*(f-1610)

Test#4 5 3 1 14 -80+66/15*(f-1610)

Test#4 10 32 19 1 -80+66/15*(f-1610)

Test#4 5 16 9 1 -80+66/15*(f-1610)

Test#5 10 50 0 8 -75

Test#6 10 50 0 8 -75+5/2*(f-1608)

Test#6 10 32 19 1 -75+5/2*(f-1608)

Test#7 5 25 0 6 -70+57/17.5*(f-1610)

Test#7 5 3 1 14 -70+57/17.5*(f-1610)

Test#7 10 32 19 1 -70+57/17.5*(f-1610)

Test#7 5 16 9 1 -70+57/17.5*(f-1610)

Test#7 5 16 0 14 -70+57/17.5*(f-1610)

Test#7 10 8 0 12 -70+57/17.5*(f-1610)

Test#8 5 25 0 6 -37

Test#8 5 3 1 14 -37

Test#8 10 32 19 1 -37

Test#8 5 16 9 1 -37

Test#8 5 16 0 14 -37

Test#8 10 8 0 12 -37

Test#9 10 50 2 8 -28

Test#9 10 3 48 0 -28

Test#9 10 32 19 1 -28

Test#9 5 16 9 1 -28

Test#10 10 50 2 8 -28

Test#10 10 32 19 1 -28


