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Introduction
This email discussion focuses on NR-U BS RF requirements (AI 7.1.4). Following sub-AIs are covered in this discussion:
7.1.4 BS RF requirements 	[NR_unlic-Core] 
7.1.4.1 General [NR_unlic-Core] - 8 Tdocs submitted
7.1.4.2	 Transmitter characteristics 	[NR_unlic-Core] – 4 Tdocs submitted
7.1.4.3 Receiver characteristics 	[NR_unlic-Core] – 2 Tdocs submitted
In general, submitted papers can be split into two groups: discussion papers and CRs to BS core 38.104 specification and CRs to some BS specifications.
As topics and issues in submitted papers are sometimes in different sub-agendas, to not complicate discussion and not create to many topic and sub-topics in discussion summary, Moderator proposal is to collect all proposals related to BS core specification remaining open or not finalized issues in single topic:
· Topic #1: Remaining issues on BS core specification
Most of the issues in this topic #1 are related to TBDs and Medium range BS introduction into BS RF specification, that was included in NR-U REl-16 WI exception sheet [RP-202099]. 
Proposals related to NR-U channel and synchronization raster are moved to email thread [97e][106] NR_unlic_SysParameters as there are also other contributions related this topic. 
 There is also second topic that collect other proposals that are not related to remaining issues on BS core specification:
· Topic #2: Other proposals related to NR-U BS RF
Topic #1: Remaining open issues on BS core specification
This topic collects all open or remaining issues that were discussed and proposed in submitted contributions by companies. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	Submitted discussion Tdoc:

	R4-2015372
	On band n96 remaining issues
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is proposed to removed brackets for NR-ARFCN for band n96 in table 5.4.2.3-1 in Note 2 in TS 38.104 (BS core spec)
Proposal 2: It is proposed to removed brackets for GSCN for band n96 in Note 6 in table 5.4.3.3-1 of TS 38.104.
Proposal 3. It is proposed to introduce Medium Range BS for band n96.
Proposal 4: It is proposed to define 50 MHz ΔfOBUE for band n96 for BS type 1-C and BS type 1-H.
Proposal 5: It is proposed to define 70 MHz ΔfOOB offset for band n96 for BS type 1-C and BS type 1-H.

	[bookmark: _Hlk54703295]R4-2016124
	Discussions on remaining issue of NR-U BS RF requirements
	ZTE Corporation
	Proposal 1: further discuss how to apply the FCC requirements and AFC or non-AFC policy for the carriers across U-NII bands;
Proposal 2: for LA BS IBB/OOBB requirements for n96, IBB interfering signal power level should be -34dBm and OOBB requirement should be -15dBm; 
Observation 1: it is very challenging to achieve the required attenuation for lower edge and upper edge of 6GHz assuming -27dBm/MHz emission limit needed out of 6GHz band in FCC report. 
Proposal 3: to remove LO leakage exception requirements for NR-U BS.
Proposal 4: to restrict the entire band to indoor only deployment or further discuss the channel arrangement for upper edge of 6GHz bands to meet the required emission limits.

	[bookmark: _Hlk54703355]R4-2015374
	BS OBUE mask for NR-U
	Nokia, Nokia Shanghai Bell
	Proposal: It is proposed to remove LO leakage exception requirements for NR-U BS OBUE.

	R4-2015695
	On remaining issues for BS TX
	Huawei, HiSilicon
	Proposal 1: It is proposed to define the boundary between OBUE and spurious emission in a separate Table for NR-U n46 and n96.

	R4-2015725
	Discussion on remaining NR-U BS RF Requirements
	Ericsson
	Proposal: Align both NR-U 1-C and NR-U 1-O OBUE and OOBB offsets to NR for n46
Proposal: No offset is needed for OBUE requirements for 900 MHz < FUL,high – FUL,low ≤ 1200 MHz, removal of offset for OBUE for band n96 No offset is needed for OOB and OBUE requirements, removal of offset for OBUE and OOB 
Proposal: Remove the [ ] in order to align with ETSI BRAN mask as previous agreement states  

	R4-2015373
	On interfering signals for NR-U Rx requirements
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.3.2-3c (Dynamic range) and 7.8.2-3c (In-channel selectivity).
Proposal 2: It is proposed to define interfering signal levels for n96 MR BS for dynamic range and in-channel selectivity with 1dB adjustment due to NF change.
Proposal 3: It is proposed to define -15 dBm interfering signal power for out-of-band blocking requirement for band n96.
Proposal 4. It is proposed to remove brackets for LA BS interfering signal for general blocking requirements and define requirement with interfering signal power of -35 dBm.
Proposal 5. It is proposed to reuse legacy NR FR1 interfering signal for MR BS for band n96 of -38 dBm.

	R4-2015696
	On remaining issues for BS RX
	Huawei, HiSilicon
	Proposal 1: It is proposed to define the boundary between in-band blocking and out of band blocking in a separate Table for NR-U n46 and n96.
Proposal 2: For NR-U n46 and n96, -35 dBm CW interfering signal applies to the frequency range of ΔfOOB to 500 MHz outside the band edge.

	Submitted CRs:

	R4-2015371
	CR to TS 38.104 with NR-U remaining open issues updates
	Nokia, Nokia Shanghai Bell
	This CR introduces updates to NR-U, removes brackets, introduce requirments for remaining open issues

1) Subclause 2:  Addition of reference to TS 37.213
2) Subclause 5.2: Correction of references
3) Subclause 5.4.2.3: Removal of brackets for NR-ARFCNs for band n96
4) Subclause 5.4.3.3: Removal of brackets for GSCN for band n96
5) Subclause 6.6.1: removal of TBD and value definition for deltaF OBUE for range up to 1200MHz
6) Subclause 6.6.4.2.4A: removal of LO leakage exception
7) Subclause 6.6.5.2.4: Addition of value for MR BS for band n96
8) Subclause 7.2.2: Order of table changed (now table 7.2.2-2 before table 7.2.2-2a), table 7.2.2-2b added for MR BS in band n96
9) Subclause 7.3.2: Table 7.3.2-2c added for MR BS for band n96, removal of brackets in table 7.3.2-3c
10) Subclause 7.4.1.2: Removal of note 3 in table 7.4.1.2-1a
11) Subclause 7.4.1.2: In table 7.4.2.2-0 removal of TBD and definition for deltaF OOB of range up to 1200 MHz  
12) Subclause 7.4.2.2: Addition of MR BS in table 7.4.2.2-1b, removal of brackets for LA BS interfering signal
13) Subclause 7.5.2: Removal of Note 3 in table 7.5.2-1
14) Subclause 7.8.2: Addition of reference to newly added table 7.8.2-2c for MR BS for band n96, removal of brackets in table 7.8.2-3c.

	R4-2015698
	CR for TS 38.104: Corrections for NR-U
	Huawei, HiSilicon
	The changes are made on SU, channel raster, sync raster, ΔfOBUE, ΔfOOB and out of band blocking.

	R4-2016125
	CR to 38.104: Corrections on NR-U BS RF requirements
	ZTE Corporation
	Summary the change:
Tx: UEM mask title for NR-U n46 and 96; remove the LO leakage exception; add some spurious emission requirements for n46 and n96; 
Rx: REFSENS, dynamic range, ACS, IBB, receiver spurious emission, receiver intermodulation, ICS

	R4-2015726
	CR to TS 38.104: Removal of ∆fOBUE for wider than 900 MHz
	Ericsson
	Removal of OBUE for operating bands larger than 900 MHz scenario

	R4-2016188
	CR to 36.104: Introduction of n96 medium range requirements
	Nokia, Nokia Shanghai Bell
	Relevant sections updated to introduce n96 medium range requirements.

	R4-2016189
	CR to 37.104: Introduction of n96 medium range requirements
	Nokia, Nokia Shanghai Bell
	Relevant sections updated to introduce n96 medium range requirements.

	R4-2016190
	CR to 37.105: Introduction of n96 medium range requirements
	Nokia, Nokia Shanghai Bell
	Relevant sections updated to introduce n96 medium range requirements.




Open issues summary
Sub-topic 1-1
Issue 1-1: LO leakage for NR-U puncture channels
Currently in BS specification for both band n46 and n96 there is OBUE section where there is in [ ] following sentence on LO leakage:
	[An exception to the spectrum emission requirements for the non-transmitted 20 MHz channels allows a single [2] MHz bandwidth to extend to [], or [-20] dBm, whichever is the greatest. ]



Following proposals has been made:

· Proposals
· Option 1: To keep LO exception and remove the [ ] in order to align with ETSI BRAN mask to keep previous agreements  (Ericsson R4-2015725)
· Option 2: To remove LO leakage exception requirements for NR-U BS (ZTE R4-2016124, Nokia R4-2015374)
· Recommended WF
· TBA
Agreement from GTW session 4.11: Remove LO leakage exception requirements for NR-U BS

[bookmark: _Hlk54698833]Issue 1-2: On ΔfOBUE for band n96
Currently in BS core specification there is TBD for ΔfOBUE for bands in range 900 MHz < FUL,high – FUL,low ≤ 1200 MHz. Following proposals has been made:
· Proposals
· Option 1: It is proposed to define 50 MHz ΔfOBUE for band n96 for BS type 1-C and BS type 1-H (Nokia, R4-2015372) 
· Note: if this option is agreed discuss if new table should be introduced (Huawei R4-2015695)
· Option 2: No offset is needed for OBUE requirements for 900 MHz < FUL,high – FUL,low ≤ 1200 MHz, removal of offset for OBUE for band n96 (Ericsson R4-2015725)
· Recommended WF
· TBA
Tentative agreement from GTW session 4.11: RAN4 agree to define the ΔfOBUE for band n96. (pending on further check by E///) 
· Introduce separate table(s) for unlicensed operation band n46,n96
· The ΔfOBUE will be further discussed considering FCC requirements 

Issue 1-3: On ΔfOOB for band n96
Currently in BS core specification there is TBD for ΔfOOB for bands in range 900 MHz < FUL,high – FUL,low ≤ 1200 MHz. Following proposals has been made:
· Proposals
· Option 1: It is proposed to define 70 MHz ΔfOOB offset for band n96 for BS type 1-C and BS type 1-H (Nokia, R4-2015372).
· Note: if this option is agreed discuss if new table should be introduced (Huawei R4-2015696).
· Option 2: TBA
· Recommended WF
· TBA
Agreement from GTW session 4.11: 
RAN4 agree to introduce ΔfOOB for band n96 
· Introduce separate table(s) for unlicensed operation band n46,n96
· ΔfOOB value : further discuss considering FCC requirements impact and aims to make agreements on the value in this meeting.

Issue 1-4: On IBB interfering signal power level for band n96 for LA BS
Currently in BS core specification there is [-35dBm] interfering signal for LA BS for n96. 
Following proposals has been made:
· Proposals
· Option 1: for LA BS IBB interfering signal power level for band n96 should be -34dBm (ZTE, R4-2016124)
· Option 2: for LA BS IBB interfering signal power level for band n96 should be -35dBm (Nokia R4-2015373, Huawei R4-2015696)
· Recommended WF
· TBA
Agreement from GTW session 4.11: For LA BS IBB interfering signal power level for band n96 should be -35dBm

Issue 1-5: On IBB interfering signal power level for band n96 for MR BS
Currently in BS core specification there is no interfering signal for MR BS for n96. 
Following proposals has been made:
· Proposals
· Option 1: for MR BS IBB interfering signal power level for band n96 should be band n96 -38 dBm. (Nokia, R4-2015373)
· Option 2: TBA
· Recommended WF
· TBA
Status after GTW session 4.11: Need to further discuss considering FCC requirements impact.

Issue 1-6: On OOBB requirement for band n96
Currently in BS core specification there is note 3 in table 7.5.2-1:
	NOTE 3:	For band n96 Interfering Signal mean power is [-15] dBm.


Following proposals has been made:

· Proposals
· Option 1a: for band n96 OOBB requirement interfering signal power level should be -15dBm (ZTE R4-2016124, Nokia R4-2015373). 
· Option 1b: for band n96 OOBB requirement interfering signal power level should be -15dBm and update the frequency offset (Huawei R4-2015696). 
· Recommended WF
· TBA
Agreement from GTW session 4.11: For band n96 OOBB requirement interfering signal power level should be -15dBm and update the frequency offset aligned with LAA. 

Issue 1-7: On Dynamic range interfering signal power level for band n96
Currently in BS core specification there is table 7.3.2-3c where interfering signal values for Dynamic range are in brackets. Following proposals has been made:
· Proposals
· Option 1: It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.3.2-3c (Dynamic range) (Nokia, R4-2015373, ZTE R4-2016125)
· Option 2: TBA
· Recommended WF
· TBA
Agreement from GTW session 4.11: It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.3.2-3c (Dynamic range)

Issue 1-8: On ICS (in channel selectivity) interfering signal power level for band n96
Currently in BS core specification there is table 7.8.2-3c where interfering signal values for ICS are in brackets. Following proposal have been made:
· Proposals
· Option 1: It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.8.2-3c (In-channel selectivity) (Nokia, R4-2015373, ZTE R4-2016125)
· Option 2: TBA
· Recommended WF
· TBA
Agreement from GTW session 4.11: It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.8.2-3c.

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

	XXXEricsson
	Issue 1-1: In Nokia contribution (R4-2015374) there is justification to remove this text due to further checking, is it possible to elaborate on the justification on why it’s preferred to not go with previous agreement to align with ETSI mask?
Issue 1-2: Since n96 is only applicable in US region, as indicated by the note in the band definition, there is no cat B emissions and therefore no need for OBUE offset definition.  Option 2 is therefore preferred.
Issue 1-3: We can agree to have BS type 1-C and 1-H aligned for n96 as there is no technical reason why these 2 should be different.  However, the proposal to have new table for introducing offset for n96 is unclear why.  We do not see the need to have separate tables for this offset requirement as the offset concept is still applicable.
Issue 1-4: Support option 2 since signal power level for n96 should be the same as n46
Issue 1-6: Is there a difference in Option 1a/b? It seems both is suggesting to have signal power level of -15 dBm
….
Others:

	ZTE
	Issue 1-1: Fine with option 2
Issue 1-2: intend to agree with Ericsson that there are no Cat B spurious emission requirement -30dBm/MHz, however in FCC report, it’s clearly requested to meet -27dBm/MHz out of 6GHz band which is more stringent than Cat B requirement, we need to address that .
Issue 1-3: option 1 with 70MHz  ΔfOOB cannot address FCC requirement -27dBm/MHz; Regarding the separated table for n46/n96, we intend to agree with that. As 6GHz band might have different requirement proposed by different regions, it’s better to keep unlicensed operation in separated table. 
Issue 1-4: we support option 1. We need to understand how to derive the requirements for MR and LA in past, this is based on NF difference compared with WA BS, then NF for n46 is different from n96, therefore the requirements should also been updated for n96.
Issue 1-5: Before discuss the MR BS for NR-U, we need to conclude how to meet FCC requirement if MR BS is supported, we prefer to option 2.
Issue 1-6: option b is aligned with our proposal in last meeting, we are fine with that.
Issue 1-7/8:  fine with 1dB difference for n96 for Local area, MR BS should be further discussed..



	Nokia
	Issue 1-1: We are fine to align to ETSI but since no need for this exception was deemed necessary, we are also okay to remove it.
Issue 1-2: Although band n96 is US only, despite FCC regulation which is met, the offset is needed to differentiate between 3GPP OBUE and spurious emissions - when in-band/out-of-band requirements apply, testing aspects etc. Thus, we believe that ΔfOBUE shall be kept.
On table: we prefer to not create separate table. 
Issue 1-3: Option 1 is our proposal, and as it is shown in our discussion paper R4-2015372 it is feasible to achieve -27dBm/MHz. There are filter analysis showing 15dB limit that is calculated as follow: 23 dBm/MHz (in-channel EIRP limit) -35 dB (ACLR) -(-27) dBm/MHz (emission limit) = 15 dB. In summary, it is observed that Medium Range BS operation for band n96 is feasible.
Issue 1-4: Support option 2. It should be noted that this value is not calculated by NF change, but is based on simulations. 
Issue 1-5: Support option 1
Issue 1-6: We support -15dBm, and to align with LAA we are fine to update frequency offset according the table for LA BS and MR BS:
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Wanted Signal mean power (dBm)
	Interfering Signal mean power (dBm)
	Type of Interfering Signal

	n46, n96
	(FUL_low -500)
(FUL_high +ΔfOOB)
	to
to
	(FUL_low -ΔfOOB)
(FUL_high +500)
	PREFSENS +6dB 
	-35
	CW carrier 

	
	1
(FUL_high +500)
	to
to
	(FUL_low -500)
12750
	PREFSENS +6dB 
	-15
	CW carrier 



Issue 1-7 and 1-8: Support option 1. 1dB correction due to NF change. 

	Huawei
	Issue 1-1: LO leakage for NR-U puncture channels
It is ok for both options
Issue 1-2: On ΔfOBUE for band n96
A separate Table for NR-U n46 and n96 should be defined. For n96 if we only consider FCC, we agree with Ericsson that there is no difference. But if we consider other regions it would be better to have it as TBD in a separate table.
Issue 1-3: On ΔfOOB for band n96
A separate Table for NR-U n46 and n96 should be defined
Issue 1-4: On IBB interfering signal power level for band n96 for LA BS
Option 2
Issue 1-5: On IBB interfering signal power level for band n96 for MR BS
Option 2, for MR BS, there is other aspect need to be decided firstly, e.g. whether the guard band can put inband.
Issue 1-6: On OOBB requirement for band n96
Option 1b, frequency offset should be defined as we did for eLAA.
Issue 1-7: option 1
Issue 1-8: option 1

	CableLabs
	Issue 1-1: option 2: To remove LO leakage exception requirements for NR-U BS


 
CRs/TPs comments collection
Following CRs were subttmied.
	CR/TP number
	Comments collection

	CRs to TS 38.104:

	R4-2015371 (Nokia)
	Company A

	
	Company B

	
	

	R4-2015698
(Huawei)
	Company A

	
	Company B

	
	

	R4-2016125
(ZTE)
	

	R4-2016188
(Ericsson)
	

	CR to TS 36.104:

	R4-20161889 (Nokia)
	

	CR to TS 37.104:

	R4-201618990
(Nokia)
	

	CR to TS 37.105:

	R4-20161905726
(Nokia)
	



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
	During 1st round following issues have been concluded:

Issue 1-1: LO leakage for NR-U puncture channels
Agreement: Remove LO leakage exception requirements for NR-U BS
Issue 1-4: On IBB interfering signal power level for band n96 for LA BS
Agreement: For LA BS IBB interfering signal power level for band n96 should be -35dBm
Issue 1-6: On OOBB requirement for band n96
For band n96 OOBB requirement interfering signal power level should be -15dBm and update the frequency offset aligned with LAA.
Issue 1-7: On Dynamic range interfering signal power level for band n96
Agreement: It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.3.2-3c (Dynamic range)
Issue 1-8: On ICS (in channel selectivity) interfering signal power level for band n96
It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.8.2-3c.

After 1st round following issues have partial or tentative agreement:
Issue 1-2: On ΔfOBUE for band n96
Tentative agreement: RAN4 agree to define the ΔfOBUE for band n96. (pending on further check by E///) 
· Introduce separate table(s) for unlicensed operation band n46, n96
· The ΔfOBUE will be further discussed considering FCC requirements 
Issue 1-3: On ΔfOOB for band n96
Agreement:
RAN4 agree to introduce ΔfOOB for band n96 
· Introduce separate table(s) for unlicensed operation band n46,n96
· ΔfOOB value : further discuss considering FCC requirements impact and aims to make agreements on the value in this meeting.
Issue 1-5: On IBB interfering signal power level for band n96 for MR BS
Status: Need to further discuss considering FCC requirements impact.

Recommendations for 2nd round:
1) To continue discussion on: 
· Issue 1-2
· Issue 1-3 
· Issue 1-5  
And consider for all above issues FCC requirements impact (i.e. emission limit .
2)  To capture agreements from discussions in WF on remaining issues. 
3) To decide one CR to 38.104 (among 4 submitted) to be revised and update according agreements. 
Recommendation to revise CR: R4-2015371 (CR to 38.104), R4-2016188 (cover page issue to be corrected).
Recommendation to return to CRs: R4-2016189, R4-2016190, R4-2015698, R4-2016125, R4-2016188
Recommendation to note discussion Tdocs: R4-2015372, R4-2016124, R4-2015374, R4-2015695, R4-2015725




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

	#1
	WF on NR-U remaining BS RF core requirements 
	[Nokia]





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)
1st round outcome is to continue discussions on: 
· Issue 1-2
· Issue 1-3 
· Issue 1-5  
And consider for all above issues FCC requirements impact (i.e. emission limit)
	Company
	Comments

	Ericsson
	Issue 1-2:
During GTW online meeting there had been discussion regarding band n96 with regards to whether ΔfOBUE is needed to be defined.  After further checking we still believe this is not needed at this time.  As band n96 only pertains to a region which is not bound to cat B emissions requirements, this offset requirement would not apply.  It was further discussed that band n48 is also only defined for a region which also does not comply with cat B emissions requirements; however, there is no specific offset defined for this band and merely only follows what ΔfOBUE has been defined for other bandwidths.  Therefore, the reasoning cannot be applied to introducing the 900 MHz < FUL,high – FUL,low ≤ 1200 MHz range.
Issue 1-3:
There have been concerns raised by other companies such as filter analysis and emissions suppression regulatory requirements to take into concern (both for Issues 1-2 and 1-3).  We would then request to have further time to understand better if this before making such agreements listed.

	Nokia
	Issue 1-2:
Reply to Ericsson comments:
First of all, 3GPP mask has different limits than spurious emissions for Cat A and it needs to be clarified where mask requirements end and spurious requirements start. Based on BS core specification 38.104, there is a need to have ΔfOBUE defined for Tx spurious emission. In Tx spurious emission subclause there is following: 
6.6.5 Transmitter spurious emissions
6.6.5.1 General
The transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in table 6.6.1-1. For some operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [2].
On top of that, as already commented in 1st round there are testing aspects that require ΔfOBUE definition, as OBUE and spurious emission requirements are clearly separated:
OBUE conditions from 38.141-1:
[bookmark: _Toc21099186][bookmark: _Toc37270270][bookmark: _Toc29809274][bookmark: _Toc29809783][bookmark: _Toc45883509][bookmark: _Toc53182218]6.6.4.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier:
-	BRFBW, MRFBW and TRFBW in single-band operation; see clause 4.9.1.
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see clause 4.9.1.

And to compare Tx spurious emission:

[bookmark: _Toc21099207][bookmark: _Toc29809295][bookmark: _Toc29809804][bookmark: _Toc37270291][bookmark: _Toc45883530][bookmark: _Toc53182239]6.6.5.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
-	B when testing the spurious emissions below FDL_low - ΔfOBUE,
-	T when testing the spurious emissions above FDL_high + ΔfOBUE; see clause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW when testing the spurious frequencies below FDL_low - ΔfOBUE; TRFBW when testing the spurious frequencies above FDL_high + ΔfOBUE in single-band operation; see clause 4.9.1.
-	BRFBW_T'RFBW when testing the spurious frequencies below FDL_low - ΔfOBUE of the lowest operating band; B'RFBW_TRFBW when testing the spurious frequencies above FDL_high + ΔfOBUE of the highest operating band in multi-band operation, see clause 4.9.1.

Thus, we believe that ΔfOBUE shall be kept.

On issue 1-2, 1-3 and 1-5 in the context of FCC requirements:

As already commented in email thread [106] system parameters. We have checked the calculation from ZTE in R4-2016123 and R4-2016124 and found that they in our understanding is not complete. In these analyses the ACLR have not been applied. 
This calculation shows what filter attenuation is needed to suppress wanted signal below the emission limit, we think this is not correct analysis. The figure is showing the achievable filter rejection (blue curve) with the corresponding matching (return) loss (red curve), then any extra rejection to meet the -27dBm/MHz limit will need to be provided by the RF filtering shown in the figure. Also, only the wanted signal PSD for 20 MHz carrier with 38 dBm output EIRP is calculated. This is slightly 2 dB higher than 23 dBm/MHz (Maximum Power Spectral Density for Standard-Power class from FCC regulation). Therefore, there is in total 37 dB error (35 dB from ACLR and 2 dB from too high wanted signal PSD). In our understanding the issue that ZTE still discuss is a purely implementation aspect. 
As commented previously the implementation aspect is already covered as Notes on regional requirements for operation with shared spectrum channel access are already included in BS core specification 38.104 in subclause 4.5 for Tx requirements.

	ZTE
	Issue 1-3:
Fine to further discussion on filter attenuation to meet FCC requirements.
To Nokia,  FCC requirement [-27dBm/MHz]is just next to 7125MHz, you cannot apply ACLR requirement to 7125MHz, right? UEM mask will look like as slope instead of rectangular shape, otherwise it’s meaningless to define UEM mask. From our understanding, implementation difficulty in RAN4 did matter when we are defining the requirements.
[image: IMG_256]

	Huawei
	Issue 1-2:
We share similar view as Nokia. Without the definition of ΔfOBUE, we will have to add the clarification in many places for unwanted emissions of band n96.
Issue 1-3:
There is one area is not clear to us. Whether 20 MHz guard band within the band should be considered in the filter evaluation? If yes then it need to reflect in the channel arrangement.




Summary on 2nd round (if applicable)
After email discussions and GTW session all remaining BS RF issues were agreed. WF R4-2017461 captures agreements. 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2017462
	[bookmark: _GoBack]It is agreeable. (CR to 38.104)

	R4-2017463
	It is agreeable. (CR to 36.104)

	R4-2016189
	It is agreeable. (CR to 37.104)

	R4-2016190
	It is agreeable.  (CR to 37.105)

	R4-2017461 
	It is agreeable. (WF)

	R4-2015698
	To be noted.

	R4-2016125
	To be noted.

	R4-2015726
	To be noted.



0 [bookmark: _Hlk54773704]Topic #2: Other proposals related to NR-U BS RF 
This topic collects other than remaining issues for core specification on NR-U BS RF
0.1 Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2016124
	Discussions on remaining issue of NR-U BS RF requirements
	ZTE Corporation
	Proposal 1: further discuss how to apply the FCC requirements and AFC or non-AFC policy for the carriers across U-NII bands;
Proposal 2: for LA BS IBB/OOBB requirements for n96, IBB interfering signal power level should be -34dBm and OOBB requirement should be -15dBm; 
Observation 1: it is very challenging to achieve the required attenuation for lower edge and upper edge of 6GHz assuming -27dBm/MHz emission limit needed out of 6GHz band in FCC report. 
Proposal 3: to remove LO leakage exception requirements for NR-U BS.
Proposal 4: to restrict the entire band to indoor only deployment or further discuss the channel arrangement for upper edge of 6GHz bands to meet the required emission limits.



0.2 Open issues summary
0.2.1 Sub-topic 2-1
Issue 2-1: On AFC for band n96
Currently in BS core specification there is no limitation in terms of AFC or band n96 specific limitations. Following proposal have been made.
· Proposals
· Option 1: Further discuss how to apply the FCC requirements and AFC or non-AFC policy for the carriers across U-NII bands (ZTE R4-2016124)
· Option 2: It is proposed that AFC aspects are out of scope of 3GPP specifications.
· Recommended WF
· TBA
Status after GTW session 4.11: Aligned with the conclusion in NR-U system parameter decision on AFC aspects.

Issue 2-2: On band n96 restrictions
· Proposals
· Option 1: It is proposed to restrict the entire band to indoor only deployment or further discuss the channel arrangement for upper edge of 6GHz bands to meet the required emission limits. (ZTE R4-2016124)
· Option 2: It is proposed to introduce Medium Range BS according to FCC regulation.
· Recommended WF
· TBA
Agreement from GTW session 4.11: It is proposed to introduce Medium Range BS according to FCC regulation based on the further discussion on FFC requirements impact.
0.3 Companies views’ collection for 1st round 
0.3.1 Open issues 
	Company
	Comments

	XXXEricsson
	Sub topic 2-1:
Issue 2-1: There is no need for AFC aspects for 3GPP specifications.  We support Option 2. 
Issue 2-2: There is no need to restrict 6GHz bands for indoor only deployment.
Sub topic 2-2:
….
Others:

	ZTE
	Issue 2-1:  The main motivation in our proposal is  to discuss how to implement carrier across U-NII bands, as there will be different EIRP limit and AFC policy.
Issue 2-2: if we want to support MR BS, then FCC requirements -27dBm/MHz has to be addressed. 

	Nokia
	Issue 2-1: As commented by the number of companies (including Nokia) in RAN4#96e, AFC (similar way as SAS for Band 48/n48) is out of the scope of 3GPP specifications. Since there are different EIRP limits, it can be clarified further in specification in which frequency blocks of n96 MR BS class is supported.
Issue 2-2: How to achieve regulatory compliance is an implementation related issue and therefore should be at the descension of the induvial vendors. Notes on regional requirements for operation with shared spectrum channel access are already included in BS core specification 38.104 in subclause 4.5 for Tx requirements.

	Huawei
	Issue 2-2: On band n96 restrictions
One question for clarification on Nokia R4-2015372. What is the size is assumed for the 8 resonator filter?

	CableLabs
	Issue 2-1: option 2: AFC aspects are out of scope of 3GPP specifications.

	Nokia
	Reply to Huawei: The filter size is entirely dependent on the utilized technology. Assuming the resonator Q-value of 1000, that is easily reached with several filter technologies,


 
0.3.2 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

	
	



0.4 Summary for 1st round 
0.4.1 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
	Status after 1st round of discussions:
Issue 2-1: On AFC for band n96
Aligned with the conclusion in NR-U system parameter decision on AFC aspects.
Issue 2-2: On band n96 restrictions
Agreement: It is proposed to introduce Medium Range BS according to FCC regulation based on the further discussion on FFC requirements impact.
Recommendations for 2nd round:
To continue discussion on MR BS details and band n96 remaining details in Topic #1 in issues 1-2, 1-3, 1-5 taking into account FCC regulations.



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

	#1
	
	





0.4.2 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”



0.5 Discussion on 2nd round (if applicable)

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

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