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Introduction

Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
Background:  
At RAN#88e, three work items related to band 24 were approved and work was progressed at the RAN4#96e meeting.  Agenda Items 10.29 and 10.30 are related to the WIs associated with the introduction of new NR bands, n24 and a new SUL band for the UL of n24 respectively.  Agenda Item 14.8 is related to the WI associated with the modification of the existing E-UTRA Band 24 requirements as a result of recent regulatory updates.
Scope
This thread is to discuss the contributions submitted as part of agenda items 10.29, 10.30 and 14.8 and associated sub-agenda items to further progress the work related to the associated work items.   
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round:
Discussion structure:  
Topic 1: Review and endorse BS related draft CRs for modification of E-UTRA Band 24 (AI 14.8)
Topic 2: Review and endorse BS related draft CRs for introduction of n24 (10.29)
Topic 3: Discuss and agree on UE additional emissions requirements, A-MPR simulation scenarios & assumptions and UE REFSENS (10.29, 14.8)
Sub-topic 3.1: UE Additional emission requirements
Sub-topic 3.2: A-MPR simulation scenarios
Sub-topic 3.2: A-MPR assumptions
Sub-topic 3.3: UE REFSENS for E-UTRA Band 24
Topic 4: Discuss, review and endorse draft CRs/CRs related to the introduction of new SUL Band for the UL of NR Band n24 (AI 10.30)
Sub-topic 4.1: Band related proposals
Sub-topic 4.2: Review and endorse draft CRs for introduction of SUL band (10.30)
The target of 1st round is to i) discuss and reach potential agreements on proposals in topics 3 and 4; ii) review and endorse draft CRs/CRs under topics 1,2 and 4.
· 2nd round: TBA
Topic #1: Review and endorse BS related draft CRs for modification of E-UTRA Band 24 (AI: 14.8)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2014191
	Ligado Networks
	Proposal: Endorse proposed corrections to TS 37.105 (Rel-15)

	R4-2014194
	Ligado Networks
	Proposal: Endorse proposed corrections to TS 37.145-1 (Rel-13)

	R4-2014199
	Ligado Networks
	Proposal: Endorse proposed corrections to TS 37.145-2 (Rel-15)

	R4-2016197
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed corrections to TS 36.104 (Rel-10)

	R4-2016198
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed corrections to TS 36.141 (Rel-10)

	R4-2016199
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed corrections to TS 37.104 (Rel-10)

	R4-2016200
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed corrections to TS 37.141 (Rel-10)



Open Issues summary
Sub-topic 1-1: 
Sub-topic description: Review draft CRs submitted for the BS specifications related to modification of E-UTRA Band 24 to comply with the regulatory updates.  
Companies views’ collection for 1st round 

Open Issues

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.
	Number
	Comments collection

	R4-2014191 (draft CR for TS 37.105 – Rel 15)
	Company A Ligado Network
Section 9.7.5.2.4.5: paragraph above Table 9.7.5.2.4.5-1:
The frequency range correction is inaccurate.  It should be 1541 – 1650 instead of 1541 – 160.

	
	Company B

	
	

	R4-2014194 (draft CR for TS 37.145-1 – Rel 13)
	Company A
Ligado Network: Editorial updated to NOTE 2 under Table 6.6.5.5.5.7-6 as shown below:
NOTE 2:	The regional requirements in FCC Order DA 20-48 areis defined in terms of EIRP, which is dependent on both the BS emissions at the TAB connector and the RND and antenna array. The EIRP level is calculated using: PEIRP = PE + Gant where PE denotes the TAB connector unwanted emission level at the TAB connector, Gant equals the RDN and antenna array gain. The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. Compliance with the regional requirement can be determined using the method outlined in annex G of 3GPP TS 36.104 [11].

	
	Company B

	
	

	R4-2014199 (draft CR for TS 37.145-2 – Rel 15)
	Company A Ligado Network: Editorial updated to NOTE 2 under Table 6.6.5.5.5.7-6 as shown below:
Note:	The regional requirements in FCC Order DA 20-48 areis defined in terms of EIRP (effective isotropic radiated power) , which is dependent on both the BS emissions and the deployment (including antenna gain and feeder loss). The method outlined in annex B1, 3GPP TS 37.105 [6] may be used to demonstrate compliance to the regional EIRP requirement in DA 20-48. PEIRP values in table 6.7.5.5.4.4-1are the effective isotropic power (or radiated power spectral density) set in the FCC Order DA 20-48 for the specified frequency ranges and bandwidths.

	
	Company B

	
	

	
	

	R4-2016197 (draft CR for TS 36.104 – Rel 10)
	Company ALigado Networks:
Section 5.5:  Specify the UL restriction in Note 2 as well
Section 6.6.3.3, paragraphs above Table 6.6.3.3-6:
FCC Order number should be 20-48 instead of 20-48A1
Frequency range should be 1541 – 1650 MHz instead of 1559 – 1650 MHz
Reference to PE_1MHz and PE_1kHz needs to be replaced with the new levels specified in Table 6.6.3.3-6.
Table 6.6.3.3-6: Replace all three instances of [dBW] with (dBW) in the header row of the table; update the frequency range to 1541 – 1650 MHz in the Table heading
Reference to 20-48A1 in the Note under the table needs to be replaced with 20-48.  Replace “requirement” with “requirements” and “is defined” with “are defined” in the Note.

	
	Company B Ericsson: should we really update till Rel-10? The paragraph just before Table 6.6.3.3-6 needs to be updated, PE_1MHz and PE_1kHz are still mentioned

	
	

	R4-2016198 (draft CR for TS 36.141 – Rel 10)
	Company A Ligado Networks:
Section 5.5:  Specify the UL restriction in Note 2 as well
Section 6.6.3.5.3, paragraphs above Table 6.6.3.5.3-6:
FCC Order number should be 20-48 instead of 20-48A1
Frequency range should be 1541 – 1650 MHz instead of 1559 – 1650 MHz
Reference to PE_1MHz and PE_1kHz needs to be replaced with the new levels specified in Table 6.6.3.5.3-6.
Table 6.6.3.5.3-6: Replace all three instances of [dBW] with (dBW) in the header row of the table; update the frequency range to 1541 – 1650 MHz in the Table heading
Reference to 20-48A1 in the Note under the table needs to be replaced with 20-48.  Replace “requirement” with “requirements” and “is defined” with “are defined” in the Note.

	
	Company B Ericsson: should we really update till Rel-10? The paragraph just before Table 6.6.3.3-6 needs to be updated, PE_1MHz and PE_1kHz are still mentioned

	
	

	R4-2016199 (draft CR for TS 37.104 – Rel 10)
	Company A Ligado Networks:
Section 4.5:  Specify the UL restriction in Note 3 as well
Section 6.6.2.4.5, paragraphs above Table 6.6.2.4.5-1:
FCC Order number should be 20-48 instead of 20-48A1
Frequency range should be 1541 – 1650 MHz instead of 1559 – 1650 MHz
Reference to PE_1MHz and PE_1kHz needs to be replaced with the new levels specified in Table 6.6.2.4.5-1.
Table 6.6.2.4-5-1: Replace all three instances of [dBW] with (dBW) in the header row of the table; update the frequency range to 1541 – 1650 MHz in the Table heading
Reference to 20-48A1 in the Note under the table needs to be replaced with 20-48.  Replace “requirement” with “requirements” and “is defined” with “are defined” in the Note.

	
	Company B Ericsson: should we really update till Rel-10? The paragraph just before Table 6.6.3.3-6 needs to be updated, PE_1MHz and PE_1kHz are still mentioned

	
	

	R4-2016200 (draft CR for TS 37.141 – Rel 10)
	Company A Ligado Networks:
Section 4.5:  Specify the UL restriction in Note 3 as well

	
	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:
Candidate options: N/A
Recommendations for 2nd round:
Review the revised draft CRs and if acceptable, endorse them.
Moderator’s comment:  There was a comment with regards to whether this needs to be updated from Rel-10 onwards.  This WI is unique in that it is updating the TSs with the regulatory changes related to an existing band that were recently specified in FCC Order 20-48.  Given that the prior releases are referring to the older FCC Order and regulatory requirements, it is prudent to update from Rel-10 onwards to avoid incorrect references/requirements for Band 24 in prior releases.



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

	#1
	
	





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

	R4-2014191XXX
	To be revisedBased on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2014194
	To be revised

	R4-2014199
	To be revised

	R4-2016197
	To be revised

	R4-2016198
	To be revised

	R4-2016199
	To be revised

	R4-2016200
	To be revised



Discussion on 2nd round (if applicable)

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

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



Topic #2: Review and endorse BS related draft CRs for introduction of NR Band n24 (AI: 10.29)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2014176 
	Ligado Networks
	Proposal: Endorse proposed changes to TS 37.105 for introduction of NR Band n24

	R4-2014177
	Ligado Networks
	Proposal: Endorse proposed changes to TS 37.145-1 for introduction of NR Band n24

	R4-2014178
	Ligado Networks
	Proposal: Endorse proposed changes to TS 37.145-2 for introduction of NR Band n24

	R4-2014179
	Ligado Networks
	Proposal: Endorse proposed changes to TS 38.141-1 for introduction of NR Band n24

	R4-2014180
	Ligado Networks
	Proposal: Endorse proposed changes to TS 38.141-2 for introduction of NR Band n24

	R4-2016192
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed changes to TS 36.104 for introduction of NR Band n24

	R4-2016193
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed changes to TS 36.141 for introduction of NR Band n24

	R4-2016194
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed changes to TS 37.104 for introduction of NR Band n24

	R4-2016195
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed changes to TS 37.141 for introduction of NR Band n24

	R4-2016196
	Nokia, Nokia Shanghai Bell
	Proposal: Endorse proposed changes to TS 38.104 for introduction of NR Band n24



Open issues summary
Sub-topic 2-1
Sub-topic description: Review draft CRs submitted for the BS specifications related to Introduction of NR Band n24.  
Open issues and candidate options before e-meeting: 
Companies views’ collection for 1st round 
Open issues 
 
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.
	Number
	Comments collection

	R4-2014176 (draft CR for TS 37.105)
	Huawei: 
NoteCompany A

	
	Company BLigado Networks: It is not clear as to why it should be noted and not endorsed. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	
	

	R4-2014177 (draft CR for TS 37.145-1)
	Company ANokia: Table 6.6.6.5.2.6-1 (why requirement is not applicable to Band 24? Proposed change is not aligned with other CRs).

	
	Huawei: 
NoteCompany B

	
	Ericsson: same view as Nokia. Also, this kind of draft CR is not relevant, it’s not controversial and changes are very limited. A final CR would have been enough. This is applicable to many other draft CRs proposed for band 24 and n24…

	
	Ligado Networks: It is not clear as to why it should be noted and not revised for endorsement in 2nd round. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	R4-2014178 (draft CR for TS 37.145-2)
	Huawei: 
NoteCompany A

	
	Company B Ligado Networks: It is not clear as to why it should be noted and not endorsed. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	
	

	R4-2014179 (draft CR for TS 38.141-1)
	Nokia: Table 6.6.4.5.6.5-1 (it should be “n24” in the first column)Company A

	
	Company B Ligado Networks:
Table 6.6.4.5.6.5-1: replaced header in column with “Declared emission level….” With “Declared emission basic limit….”
Replace “requirement” with “requirements” and “is defined” with “are defined” in the Note below Table 6.6.4.5.6.5-1.

	
	Huawei: 
Note

	
	Ligado Networks: It is not clear as to why it should be noted and not revised for endorsement in 2nd round. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	R4-2014180 (draft CR for TS 38.141-2)
	Company A Ligado Networks:
Replace “requirement” with “requirements” and “is defined” with “are defined” in the Note below Table 6.6.4.5.6.5-1.

	
	Huawei: 
NoteCompany B

	
	Ligado Networks: It is not clear as to why it should be noted and not revised for endorsement in 2nd round. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	R4-2016192 (draft CR for TS 36.104)
	Huawei: 
NoteCompany A

	
	Company B Ligado Networks: It is not clear as to why it should be noted and not endorsed. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	
	

	R4-2016193 (draft CR for TS 36.141)
	Huawei: 
NoteCompany A

	
	Company B Ligado Networks: It is not clear as to why it should be noted and not endorsed. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	
	

	R4-2016194 (draft CR for TS 37.104)
	Huawei: 
NoteCompany A

	
	Company B Ligado Networks: It is not clear as to why it should be noted and not endorsed. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	
	

	
R4-2016195 (draft CR for TS 37.141)
	Huawei: 
NoteCompany A

	
	Company B Ligado Networks: It is not clear as to why it should be noted and not endorsed. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.

	
	

	
R4-2016196 (draft CR for TS 38.104)
	Company A Ligado Networks
Section 5.2:  Specify the UL restriction in Note 5 as well
Section 6.6.4.2.5.6, paragraphs above Table 6.6.4.2.5.6-1:
FCC Order number should be 20-48 instead of 20-48A1
Frequency range should be 1541 – 1650 MHz instead of 1559 – 1650 MHz
Reference to PE_1MHz and PE_1kHz needs to be replaced with the new levels specified in Table 6.6.4.2.5.6-1.
Table 6.6.4.2.5.6-1: Replace all three instances of [dBW] with (dBW) in the header row of the table; update the frequency range to 1541 – 1650 MHz in the Table heading
Reference to 20-48A1 in the Note under the table needs to be replaced with 20-48.  Replace “requirement” with “requirements” and “is defined” with “are defined” in the Note.

	
	Huawei: 
NoteCompany B

	
	Ericsson: The paragraph before table 6.6.42.5.6-1 is not correct, it’s still referred to PE_1MHz and PE_1kHz.
Also, the note after the table refers to PE, but PE is not defined anywhere…
This CR shall be aligned with R4-2014179.

	
	Ligado Networks: It is not clear as to why it should be noted and not revised for endorsement in 2nd round. As per the way forward in tdoc R4-2011819, it was agreed to submit draft CRs at this meeting.



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#2-11
	Tentative agreements:
Candidate options: N/A
Recommendations for 2nd round:
Some of the draft CRs need to be revised and reviewed in the 2nd round before they can be endorsed.  One company indicated to note all the draft CRs submitted.  However, no technical reason was provided.  Review of draft CRs at this meeting was agreed to in the RAN4#96e meeting.  Therefore, moderator’s recommendation is to endorse R4-2014176, R4-2014178, R4-2016192, R4-2016193, R4-2016194 and R4-2016195, and revise and review R4-2014177, R4-2014179, R4-2014180 and R4-2014196 during the 2nd round.



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

	#1
	
	





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

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

	R4-2014176
	Recommended to be endorsed

	R4-2014177
	To be revised

	R4-2014178
	Recommended to be endorsed

	R4-2014179
	To be revised

	R4-2014180
	To be revised

	R4-2016192
	Recommended to be endorsed

	R4-2016193
	Recommended to be endorsed

	R4-2016194
	Recommended to be endorsed

	R4-2016195
	Recommended to be endorsed

	R4-2016196
	To be revised



Discussion on 2nd round (if applicable)

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

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



Topic #3: Discuss and agree on UE additional emissions requirements, A-MPR assumptions and UE REFSENS (10.29, 14.8)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2014161
	Ligado Networks
	Observation 1:  The regulations specify out of band emissions in terms of radiated measurements rather than conducted measurements.
Proposal 1: Based on the regulatory updates above, it is proposed that Table 1 above be included as additional emission requirements for band 24 in section 6.6.3.3 of TS 36.101.
Proposal 2:  The A-MPR simulations and tables should at a minimum cover and be optimized for scenario 1- 6 specified below.
1) 5 MHz carrier from 1627.5 – 1632.5 MHz
2) 5 MHz carrier from 1632.5 – 1637.5 MHz
3) 5 MHz carrier from 1646.5 – 1651.5 MHz
4) 5 MHz carrier from 1651.5 – 1656.5 MHz
5) 10 MHz carrier from 1627.5 – 1637.5 MHz
6) 10 MHz carrier from 1646.5 – 1656.5 MHz

Proposal 3: It is proposed that a 0 dBi omni-directional UE antenna be assumed for the A-MPR simulations.
Proposal 4: It is proposed that a PA model calibrated to achieve a minimum E-UTRA ACLR of -35 dBc, and a UTRA ACLR1 of -38 dBc for a full channel QPSK with 1 dB MPR be used for A-MPR simulations. 
Proposal 5: It is proposed that the standard modulator/transceiver parameters of IQ-Image and LO leakage = -25 dBc, C-IM3 = -60 dBc, C-IM5 = -70 dBc and 4 dB of post-PA losses be used for A-MPR simulations.
Proposal 6:  It is proposed that the average value of the minimum transmit filter rejection mask specified in Table 3 above be used in the A-MPR simulations.
Proposal 7:  Companies are encouraged to bring A-MPR simulations with the agreed upon A-MPR assumptions to the RAN4#98e meeting.
Proposal 8: It is proposed that the Band 24 UE REFSENS remain unchanged in specification TS 36.101.

	R4-2014466
	Ligado Networks
	Observation 1:  The regulations specify out of band emissions in terms of radiated measurements rather than conducted measurements.
Proposal 1: Based on the regulatory updates above, it is proposed that Table 1 above be included as additional emission requirements for n24 in section 6.5.3.3 of TS 38.101-1.
Proposal 2:  The A-MPR simulations and tables should at a minimum cover and be optimized for scenario 1- 6 specified below.
1) 5 MHz carrier from 1627.5 – 1632.5 MHz
2) 5 MHz carrier from 1632.5 – 1637.5 MHz
3) 5 MHz carrier from 1646.5 – 1651.5 MHz
4) 5 MHz carrier from 1651.5 – 1656.5 MHz
5) 10 MHz carrier from 1627.5 – 1637.5 MHz
6) 10 MHz carrier from 1646.5 – 1656.5 MHz

Proposal 3: It is proposed that a 0 dBi omni-directional UE antenna be assumed for the A-MPR simulations.
Proposal 4: It is proposed that a PA model calibrated to achieve a minimum E-UTRA ACLR of -35 dBc, and a UTRA ACLR1 of -38 dBc for a full channel QPSK DFT-s-OFDM for A-MPR simulations. 
Proposal 5: It is proposed that the standard modulator/transceiver parameters of IQ-Image and LO leakage = -28 dBc, C-IM3 = -60 dBc, C-IM5 = -70 dBc and 4 dB of post-PA losses be used for A-MPR simulations.
Proposal 6:  It is proposed that the average value of the minimum transmit filter rejection mask specified in Table 3 above be used in the A-MPR simulations.
Proposal 7:  Companies are encouraged to bring A-MPR simulations with the agreed upon A-MPR assumptions to the RAN4#98e meeting.

	R4-2014495
	Skyworks Solutions, Inc.
	Proposal 1 on A-MPR assumptions:
· 4dB post PA losses
· PA calibrated at 1dB MPR for -30dBc ACLR with 20MHz QPSK DFT-s-OFDM 100RB0 waveform (same can be used for LTE evaluation)
· TRX impairments:
· -28dBc Image and carrier leakage (-25dBc for LTE)
· -60dBc CIM3 and -70dBc CIM5 (same for LTE)
· Filter assumptions
· TX-RX isolation > 50dB
· TX attenuation in DL > 45dB
· TX attenuation in 1541-1612 MHz > 40dB
· TX attenuation in 1612-1620 MHz > -5 dB/MHz from 40dB to 0dB
· TX attenuation 1620 -1627.5 0 dB
Furthermore, a large set of measurements was performed to provide a preliminary input on A-MPR accounting for the proposed filter data. This resulted in one proposal confirming one filter assumption and numerous observations. 

Please note that the DFT-S-OFDM cases are representative of LTE except for 1RB cases where TRX impairment would be 3dB higher and thus potentially result in higher back-off.

Proposal 2: TX filter Attenuation > 40dB in 1541-1610 MHz is adopted and guaranties that FCC regulation is met at A-MPR = MPR.
Observation: Thermal noise floor rise at LNA input is negligible and no DL de-sense should be anticipated even with a -130 dBm/MHz PA output noise assumption.
Observations for the 1627.5 MHz -37dBm/4kHz case: 
· For the lower 5 MHz channel:
· 1RB0 for the 5MHz lower channel requires at least 12dB back-off. This back-off will depend on narrow allocation position and BW and further study is needed
· Full allocation requires at least 5 dB back-off
· The upper 5 MHz channel does not require back-off but it may not be the worst case depending on IMD5 position of 1RB
· For the 10 MHz channel: 1RB and Full allocation CP-OFDM requires at least 3dB back-off and DFT-s-OFDM at least 1dB back-off. A-MPR set slightly higher than MPR should be sufficient.

Observation for the -28dBm/4kHz cases: MPR is marginal for the lower 5 MHz channel 1RB case.

Observations for the 1620-1627.5 MHz range: 
· For the 5 MHz channels: MPR should be sufficient for the measured cases, more measurements are needed for different 1RB positions
· For the 10 MHz channel: 
· For full allocation CP-OFDM MPR may be sufficient except at 1620 MHz where 1dB extra back-off is needed
· For full allocation DFT-s-OFDM:
· At least 3dB back off is needed at 1620 MHz 
· At least 2dB back off is needed at 1622 and 1621 MHz 
· More measurements are needed for different 1RB positions.
 
Observations for the 1610-1620 MHz range: 
· For the 5 MHz channels: MPR should be sufficient for the measured cases, more measurements are needed for different 1RB positions
· For the 10 MHz channel: 
· For CP-OFDM at least 4dB back-off is needed in the worst cases at 1619 MHz with 1 RB and at 1620 MHz with full allocation, for other cases, MPR is sufficient
· For DFT-s-OFDM: At least 3dB back off is needed at 1920 MHz for full allocation and at 1619 MHz for 1RB, for other cases, MPR is sufficient
More measurements are needed for different 1RB positions.



Open issues summary
Sub-topic 3-1: UE Additional Emission Requirements
Sub-topic description: Review the proposed tables in R4-2014161 and R4-2014466 for the UE additional emissions requirement to align with the emission limits specified in the regulatory update.
Open issues and candidate options before e-meeting: Like V2X in certain regions, unwanted emissions for Band 24/n24 are specified in terms of EIRP. Companies need to discuss whether the proposed table and the associated note is adequate to capture the requirements for inclusion in TS 36.101 and 38.101-1.
Issue 3-1-1: Additional emission requirements for E-UTRA Band 24 in TS 36.101
· Proposal
· Option 1: Agree to include the proposed table (Table 1 in R4-2014161) in section 6.6.3.3 of TS 36.101
· Option 2: TBA
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 
Issue 3-1-2: Additional emission requirements for NR Band n24 in TS 38.101-1
· Proposal
· Option 1: Agree to include the proposed table (Table 1 in R4-2014466) in section 6.5.3.3 of TS 38.101-1
· Option 2: TBA
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view.  
 Sub-topic 3-2: A-MPR Simulation Scenarios
Sub-topic description: Review the proposals related to scenarios for A-MPR simulations.
Open issues and candidate options before e-meeting: Companies need to discuss whether the proposed scenarios for A-MPR simulations are adequate or not.  Companies should also indicate whether scenarios for 1646.5 – 1656.5 MHz are necessary.
Issue 3-2-1: A-MPR scenarios for modification of Band 24
· Proposal
· Option 1: Agree to the following scenarios for A-MPR scenarios:
1. 5 MHz carrier from 1627.5 – 1632.5 MHz
2. 5 MHz carrier from 1632.5 – 1637.5 MHz
3. 5 MHz carrier from 1646.5 – 1651.5 MHz
4. 5 MHz carrier from 1651.5 – 1656.5 MHz
5. 10 MHz carrier from 1627.5 – 1637.5 MHz
6. 10 MHz carrier from 1646.5 – 1656.5 MHz
· Option 2: TBA
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns and to indicate whether A-MPR simulations for operation within 1646.5 – 1656.5 MHz are necessary.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 
Issue 3-2-2: A-MPR scenarios for introduction of NR Band n24
· Proposal
· Option 1: Agree to the following scenarios for A-MPR scenarios:
7. 5 MHz carrier from 1627.5 – 1632.5 MHz
8. 5 MHz carrier from 1632.5 – 1637.5 MHz
9. 5 MHz carrier from 1646.5 – 1651.5 MHz
10. 5 MHz carrier from 1651.5 – 1656.5 MHz
11. 10 MHz carrier from 1627.5 – 1637.5 MHz
12. 10 MHz carrier from 1646.5 – 1656.5 MHz
· Option 2: TBA
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns and to indicate whether A-MPR simulations for operation within 1646.5 – 1656.5 MHz are necessary.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 
Sub-topic 3-3: A-MPR Assumptions
Sub-topic description: Review the proposals related to assumptions for A-MPR simulations.
Open issues and candidate options before e-meeting: Companies need to discuss and agree to assumptions for A-MPR assumptions for Band 24/n24
Issue 3-3-1: Assumptions for LTE Band 24 A-MPR simulations
· Proposal
· Option 1: 
· 0 dBi UE antenna gain
· 4 dB post-PA losses
· PA calibrated at 1 dB MPR for -35 dBc E-UTRA ACLR and -38 dBc UTRA ACLR1 for a full channel QPSK DFT-s-OFDM
· Image and carrier leakage = - 25 dBc for LTE
· - 60 dBc CIM3 and -70 dBc CIM5
· Filter attenuation below 1627.5 MHz as shown in table below (average of ETC values from 4 different vendors)

	Freq. range (MHz)
	ETC value Filter Attenuation (dB)

	1541-1590
	-45.8

	1590-1608
	-42.8

	1608
	-43.3

	1609
	-44.0

	1610
	-44.2

	1611
	-44.5

	1612
	-43.1

	1613
	-39.8

	1614
	-32.6

	1615
	-25.8

	1616
	-19.8

	1617
	-15.6

	1618
	-13.2

	1619
	-9.5

	1620
	-6.7

	1621
	-4.5

	1622
	-2.9

	1623
	-2.8

	1624
	-2.5

	1625
	-2.4

	1626
	-2.3

	1627
	-2.3



Companies are encouraged to bring A-MPR simulations with the agreed upon A-MPR assumptions to the RAN4#98e meeting.
· Option 2: 
· 4 dB post-PA losses
· PA calibrated at 1 dB MPR for -30 dBc E-UTRA ACLR with 20 MHz DFT-s-OFDM 100 RB0 waveform 
· Image and carrier leakage = - 25 dBc for LTE
· - 60 dBc CIM3 and -70 dBc CIM5
· Filter assumptions
· TX-RX isolation > 50dB
· TX attenuation in DL > 45dB
· TX attenuation in 1541-1612 MHz > 40dB
· TX attenuation in 1612-1620 MHz > -5 dB/MHz from 40dB to 0dB
· TX attenuation 1620 -1627.5 0 dB
· Option 3: TBA
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 

Issue 3-3-2: Assumptions for n24 A-MPR simulations
· Proposal
· Option 1: 
· 0 dBi UE antenna gain
· 4 dB post-PA losses
· PA calibrarte at 1 dB MPR for -35 dBc NR ACLR with 10 MHz DFT-s-OFDM waveform for a fully allocated channel
· Image and carrier leakage = - 28 dBc for NR
· - 60 dBc CIM3 and -70 dBc CIM5
· Filter attenuation below 1627.5 MHz as shown in table below (average of ETC values from 4 different vendors)

	Freq. range (MHz)
	ETC value Filter Attenuation (dB)

	1541-1590
	-45.8

	1590-1608
	-42.8

	1608
	-43.3

	1609
	-44.0

	1610
	-44.2

	1611
	-44.5

	1612
	-43.1

	1613
	-39.8

	1614
	-32.6

	1615
	-25.8

	1616
	-19.8

	1617
	-15.6

	1618
	-13.2

	1619
	-9.5

	1620
	-6.7

	1621
	-4.5

	1622
	-2.9

	1623
	-2.8

	1624
	-2.5

	1625
	-2.4

	1626
	-2.3

	1627
	-2.3



Companies are encouraged to bring A-MPR simulations with the agreed upon A-MPR assumptions to the RAN4#98e meeting.

· Option 2: 
· 4 dB post-PA losses
· PA calibrated at 1 dB MPR for -30 dBc ACLR with 20 MHz DFT-s-OFDM 100 RB0 waveform 
· Image and carrier leakage = - 28 dBc for NR
· - 60 dBc CIM3 and -70 dBc CIM5
· Filter assumptions
· TX-RX isolation > 50dB
· TX attenuation in DL > 45dB
· TX attenuation in 1541-1612 MHz > 40dB
· TX attenuation in 1612-1620 MHz > -5 dB/MHz from 40dB to 0dB
· TX attenuation 1620 -1627.5 0 dB
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 
Sub-topic 3-4: UE REFSENS for E-UTRA Band 24
Sub-topic description: Review and analyze the impact of duplexer on the UE REFSENS for E-UTRA Band 24.
Open issues and candidate options before e-meeting: A duplexer with better attenuation characteristics is required to meet > 40 dB attenuation for the GPS band.  R4-2014161 presents the ETC Rx IL and Tx-Rx Isolation data from four vendors to evaluate the impact on the currently specified value of -100 dBm/-97 dBm REFSENS values for 5 MHz/10 MHz channels.  The duplexer specification for a legacy duplexer is also provided.
R4-2014495 also indicates from the measurements that the Tx noise in the Rx band of Band 24 is not going to desens the UE and that duplexer Tx-Rx isolation > 50 dB can be met.  R4-2014161 indicates an average value of Tx-Rx isolation > 49.
Issue 3-4-1: Impact on E-UTRA Band 25 UE REFSENS
· Proposal
· Option 1: No updates are necessary to the Band 24 UE REFSENS
· Option 2: TBA
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns.  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 
	Company
	Comments

	Nokia
	Sub topic 3-1:
Issue 3-1-1: Option 1
Issue 3-1-2: Option 1
Sub topic 3-2:
Issue 3-2-1: Option 1
Issue 3-2-2: : Option 1
Sub topic 3-3:
Issue 3-3-1: Support to adopt option 1 average filter attenuation, 0 dBi UE antenna gain, and -70 dBc CIM5. Image, carrier leakage and CIM3 proposals are standard LTE assumptions and can be used. PA calibration point proposal needs feedback from interested companies. Nokia will bring A-MPR results to the RAN4#98e meeting.
Issue 3-3-2: Support to adopt option 1 average filter attenuation, 0 dBi UE antenna gain, and -70 dBc CIM5. Image, carrier leakage and CIM3 proposals are standard NR assumptions and can be used. PA calibration point proposal needs feedback from interested companies. Nokia will bring A-MPR results to the RAN4#98e meeting.
Sub topic 3-4:
Issue 3-4-1: Option 1

	Company BSkyworks
	Sub topic 3-1:
Issue 3-1-1: OK with option 1
Issue 3-1-2: OK with option 1
Sub topic 3-2:
Issue 3-2-1: Agree for channel scenarios but priority is 1, 2 and 5 since closer to the AMPR limits. Propose that we adopt the same AMPR for LTE than NR AMPR for NR DFT-s-OFDM difference is only ½ SCS shift and 2 extra RBs for 15kHZ SCS
Issue 3-2-2: Agree for channel scenarios but priority is 1, 2 and 5 and 15kHz  SCS since closer to the AMPR limits. It should provide a view if other cases needs AMPR
Sub topic 3-3:
Issue 3-3-1: 3GPP agreed calibration point from option 2 should be used (especially as large backoff will be needed and already this is optimistic for APT/ET cases). For filter assumption we are open to discuss starting from the averages but this needs some simplification as proposed in option 2: we suggest a fixed value for ranges where the requirement does not change and some agreed slope below the UL band and a region without filter help. This will provide a guideline for filter design lets discuss. In some regions as shown in our measurements the filter is not critical to the AMPR as the main issue is fr the regions where the filter does not provide rejection compared to in band signal
For the rest of assumption they are common.
Issue 3-3-2: 3GPP agreed calibration point from option 2 should be used (especially as large backoff will be needed and already this is optimistic for APT/ET cases). For filter assumption we are open to discuss starting from the averages but this needs some simplification as proposed in option 2: we suggest a fixed value for ranges where the requirement does not change and some agreed slope below the UL band and a region without filter help. This will provide a guideline for filter design lets discuss. In some regions as shown in our measurements the filter is not critical to the AMPR as the main issue is fr the regions where the filter does not provide rejection compared to in band signal
For the rest of assumption they are common.

Sub topic 3-4:
Issue 3-4-1: OK with option 1 and this can be reused for NR with the proper TXBW scaling

	Ligado Networks
	Sub topic 3-1:
Issue 3-1-1: Option 1
Issue 3-1-2: Option 1
Sub topic 3-2:
Issue 3-2-1: Option 1
Issue 3-2-2: Option 1
Sub topic 3-3:
Issue 3-3-1: Most parameters are common across both options except for PA ACLR and filter assumptions. Ligado prefers average filter value in option 1 but could consider the simplified linear filter model proposed in option 2 provided following changes to align more with simulation data from vendors presented in option 1:  
o	TX attenuation in 1541-1612 MHz =  41 dB
o	TX attenuation in 1612-1621 MHz > dB Linear interpolation from 41 dB at 1612 to 0 dB at 1621 MHz
o	TX attenuation in 1621 -1627.5 MHz =  0 dB
With respect to PA, given that duplexer rejection will not minimize the OOBE between 1621 – 1627.5 MHz, Ligado prefers a tighter PA calibration point considering the OOBE measurements of commercially available PAs.  However, Ligado is open to compromise with respect to the PA calibration point. 
Issue 3-3-2: Same comment as Issue 3-3-1
Sub topic 3-4:
Issue 3-4-1: Option 1

	Intel
	Issue 3-1-1: Option 1
Issue 3-1-2: Option 1
Issue 3-2-1: Option 1
Issue 3-2-2: Option 1
Issue 3-3-1: Support option 1. The spectrum situation is special and RAN4 might need some modification to accommodate this.
Issue 3-3-2: Support option 1. For filter response, another approach is taking average over several filter data and put tolerance to allow various designs.
Issue 3-4-1: Option 1

	Huawei
	Sub topic 3-1:
Issue 3-1-1: Option 1
Issue 3-1-2: Option 1
Sub topic 3-2:
Issue 3-2-1: Option 1
Issue 3-2-2: Option 1
Sub topic 3-3:
Issue 3-3-1: option 1  
Issue 3-3-2: option 1
Sub topic 3-4:
Issue 3-4-1: Option 1

	Ericsson
	Issues 3-1-1 and 3-1-2: option 1
Issues 3-2-1 and 3-2-2: option 1
Issues 3-3-1 and 3-3-2: PA calibration point and filter design need feedback from interested companies, we need keep the same PA and filter deisgn A-MPR simulation assumption for 24, n24 and MTC.

	Skyworks
	Further input on PA calibration: the only way to support this band in a size and cost efficient manner tis by re-using a multiband PA that already covers mid bands (>1.7GHz) or PA that covers L bands <1.5GHz. In both cases band 24 will be at the edge and increase the overall bandwidth the PA will have to support and also will require one of the tightest filter control. So there can’t be a dedicated solutions for this and being extending BW and post PA loss it cannot be more linear in band 24 than other bands. 3GPP 30dB ACLR assumption must be used to guarantee that all implementations will meet the regulation.


 
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
	Tentative agreements:
· Agreed to include the proposed Table 1 in R4-2014161 in section 6.6.3.3 of TS 36.101
· Agreed to include the proposed Table 1 in R4-2014466 in section 6.5.3.3 of TS 38.101-1
Candidate options: N/A
Recommendations for 2nd round:
· Document the above agreements in WF documents for AI 10.29 and 14.8

	Sub-topic#3-2
	Tentative agreements:
· Agreed to the following scenarios for A-MPR scenarios for both Band 24 and n24 A-MPR simulations:
1. 5 MHz carrier from 1627.5 – 1632.5 MHz
2. 5 MHz carrier from 1632.5 – 1637.5 MHz
3. 5 MHz carrier from 1646.5 – 1651.5 MHz
4. 5 MHz carrier from 1651.5 – 1656.5 MHz
5. 10 MHz carrier from 1627.5 – 1637.5 MHz
6. 10 MHz carrier from 1646.5 – 1656.5 MHz
Candidate options: N/A
Recommendations for 2nd round:
· Document the above agreements in WF documents for AI 10.29 and 14.8

	Sub-topic#3-3
	Tentative agreements:
· Agreed to the following assumptions for A-MPR scenarios for both Band 24 and n24 A-MPR simulations:
0 dBi UE antenna gain
4 dB post-PA losses
PA calibrated at 1 dB MPR for -30 dBc ACLR with 20 MHz DFT-s-OFDM 100 RB0 waveform
Image/carrier leakage = -25 dBc for LTE and -28 dBc for NR
-60 dBc CIM3 and -70 dBc CIM5
Based on the round 1 discussion following are the candidate options for filter:
· Candidate Filter Option 1: Use the average attenuation values specified below:
	Freq. range (MHz)
	ETC value Filter Attenuation (dB)

	1541-1590
	-45.8

	1590-1608
	-42.8

	1608
	-43.3

	1609
	-44.0

	1610
	-44.2

	1611
	-44.5

	1612
	-43.1

	1613
	-39.8

	1614
	-32.6

	1615
	-25.8

	1616
	-19.8

	1617
	-15.6

	1618
	-13.2

	1619
	-9.5

	1620
	-6.7

	1621
	-4.5

	1622
	-2.9

	1623
	-2.8

	1624
	-2.5

	1625
	-2.4

	1626
	-2.3

	1627
	-2.3



· Candidate Filter Option 2: 
o	TX attenuation in 1541-1612 MHz =  41 dB
o	TX attenuation in 1612-1621 MHz; dB Linear interpolation from 41 dB at 1612 to 0 dB at 1621 MHz
o	TX attenuation in 1621 -1627.5 MHz =  0 dB

Recommendations for 2nd round:
Continue discussion to reach agreement on one of the candidate option for filter assumptions and document them in the WF documents for AI 10.29 and AI 14.8
Continue discussion and reach agreement on whether to do only NR CP-OFDM and DFT-s-OFDM evaluation and adopt the later result for LTE which can be justified as LTE band 24 never was implemented and thus new implementations can benefit from the better impairments.



	Sub-topic#3-4
	Tentative agreements:
Agreed that no updates are necessary to the Band 24 UE REFSENS and this can be reused for NR with the proper TXBW scaling
Candidate options: N/A
Recommendations for 2nd round:
· Document the above agreement in the WF documents for AI 10.29 and AI 14.8



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

	#1
	WF for work items LTE_B24_mod and NR_band_n24

	

Ligado Networks

	
	
	



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

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



Discussion on 2nd round (if applicable)

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

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




Topic #4: Discuss, review and endorse draft CRs/CRs related to the introduction of new SUL Band for the UL of NR Band n24 (AI 10.30)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2014202
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 38.104 for the introduction of new SUL Band for UL of n24

	R4-2014203
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 36.104 for the introduction of new SUL Band for UL of n24

	R4-2014204
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 36.141 for the introduction of new SUL Band for UL of n24

	R4-2014205
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 37.104 for the introduction of new SUL Band for UL of n24

	R4-2014206
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 37.105 for the introduction of new SUL Band for UL of n24

	R4-2014207
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 37.141 for the introduction of new SUL Band for UL of n24

	R4-2014208
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 37.145-1 for the introduction of new SUL Band for UL of n24

	R4-2014209
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 37.145-2 for the introduction of new SUL Band for UL of n24

	R4-2014210
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 38.141-1 for the introduction o fnew SUL Band for UL of n24

	R4-2014211
	Ligado Networks
	Proposal: Endorse changes proposed in Draft CR to TS 38.141-2 for the introduction of new SUL Band for UL of n24

	R4-2014468
	Ligado Networks
	Proposal: The A-MPR and additional emissions requirements for the SUL band, n99, be specified by reference to tables and requirements developed for the UL of n24 as part of work item related to the introduction of n24.

	R4-2015356
	Huawei, HiSilicon
	Proposal 1:  Introduce the new SUL band for 1626.5-1660.5MHz as band n99.
Proposal 2:  Specify UE RF requirements for the new SUL band for 1626.5-1660.5MHz following band n24.
Proposal 3:  Specify BS spurious emissions requirements for the new SUL band for 1626.5-1660.5MHz in all the BS specs such as TS 38.104, 38.141-1/-2, 36.104, 36.141, 37.104, 37.141, 37.105, 37.145-1/-2, whenever necessary.

	R4-2015357
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 38.101-1 in the CR on introducing new SUL band n99

	R4-2015358
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 38.104 in the CR on introducing new SUL band n99

	R4-2015359
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 36.104 in the CR on introducing new SUL band n99

	R4-2015360
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 38.141-1 in the CR on introducing new SUL band n99

	R4-2015361
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 38.141-2 in the CR on introducing new SUL band n99

	R4-2015362
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 36.141 in the CR on introducing new SUL band n99

	R4-2015363
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 37.104 in the CR on introducing new SUL band n99

	R4-2015364
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 37.141 in the CR on introducing new SUL band n99

	R4-2015365
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 37.105 in the CR on introducing new SUL band n99

	R4-2015366
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 37.145-1 in the CR on introducing new SUL band n99

	R4-2015367
	Huawei, HiSilicon
	Proposal: Agree to proposed changes to 37.145-2 in the CR on introducing new SUL band n99



Open issues summary
Sub-topic 4-1: Band related proposals
Sub-topic description: Review and agree to the band number for the new SUL band for the UL of the NR Band n24
Open issues and candidate options before e-meeting: 
Issue 4.1-1: Assign n99 as the band number for the new SUL Band for UL of n24
· Proposal
· Option 1: Assign n99 as the band number for the new SUL Band for UL of n24
· Option 2: TBA 
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns with use of n99 as the band number for the SUL of the UL of NR band n24.  
· 
Issue 4.1-2: UE RF Requirements for the new SUL Band
· Proposal
· Option 1: Specify UE RF requirements for the new SUL band for 1626.5-1660.5MHz following band n24.
· Option 2: The A-MPR and additional emissions requirements for the SUL band, n99, be specified by reference to tables and requirements developed for the UL of n24 as part of work item related to the introduction of n24.
· Option 3: TBA
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns with UE specifications for the new SUL band follow that for NR band n24.  
· Moderator’s view: Both options are proposing that the UE specifications for the new SUL band follow the specifications for n24 and is recommended that UE RF requirements should align and follow the n24 UE RF requirements, including referencing the same NS-value and additional emission requirements table and A-MPR tables (if defined for n24). 

Issue 4.1-3: BS RF Requirements for the new SUL Band
· Proposal
· Option 1: Specify BS spurious emissions requirements for the new SUL band for 1626.5-1660.5MHz in all the BS specs such as TS 38.104, 38.141-1/-2, 36.104, 36.141, 37.104, 37.141, 37.105, 37.145-1/-2, whenever necessary.
· Option 2: TBA 
· Recommended WF
· Companies are encouraged to review the proposal for any issues/concerns.  While expressing a view, it is suggested that each company provide a brief summary/reason for the expressed view. 
Sub-topic 4-2: Review and endorse/agree to draft CRs/CRs for Introduction of SUL Band for UL of NR Band n24
Sub-topic description: Review of draft CRs/CRs submitted for the BS specifications related to Introduction of SUL Band for UL of NR Band n24 WI.  
Open issues and candidate options before e-meeting: The group needs to reconcile the proposed changes submitted by Ligado Networks and Huawei/HiSilicon, and whether to agree to CRs or endorse draft CRs at this meeting.
Issue 4.2-1: Multiple companies have submitted Draft CRs / CRs for BS specifications which have some differences.
Huawe/HiSilicon and Ligado Networks have each submitted a set of CRs and Draft CRs as part of the Introduction of this new SUL band.  Both sets of Draft CRs/CRs have identified the same set of clauses that require update.  However, there are some differences in the proposed notes for some of the clauses across several technical specifications.  The table below compares the proposed changes and the differences are highlight in yellow.
 
	TS
	Clauses w/ discrepancy in notes
	Ligado Networks update 
	Huawei/HiSilicon update

	38.104
	5.2
	NOTE 5:   UL operation is restricted to 1627.5 – 1637.5 MHz and 1646.5 – 1656.5 MHz per FCC Order DA 20-48.
	No note

	
	5.3.5
	No difference

	
	5.4.2.3
	No difference

	
	6.6.5.2.3
	Includes the following in the “note” column: This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in clause 6.6.5.2.2.
	No note in the “note” column

	
	6.6.6.2.4
	No difference

	36.104
	6.6.4.3.1
	No difference

	
	6..6.4.4.1
	No difference

	36.141
	6.6.4.5.4
	No difference

	
	6.6.4.5.4
	No difference

	37.104
	6.6.1.3.1
	No difference

	
	6.6.1.4.1
	No difference (but track changes no not enabled for this clause in R4-2015363
	

	37.105
	9.7.6.3.3
	No difference

	
	9.7.6.3.4.2
	No difference

	
	9.7.6.4.3.2
	Includes the following in the “note” column: This requirement does not apply to BS operating in band 24
	Includes the following in the “note” column: This requirement does not apply to BS operating in band 24, since it is already covered by the requirement in subclause 9.7.6.4.2.

	
	9.7.6.4.4.2
	Includes the following in the “note” column: This is not applicable to BS operating in Band 24
	No note

	37.141
	6.6.1.5.5
	Includes the following in the “note” column: This requirement does not apply to E-UTRA BS operating in band 24.
	Includes the following in the “note” column: This requirement does not apply to BS operating in band 24, since it is already covered by the requirement in subclause 6.6.1.5.4.

	
	6.6.1.5.6
	No difference

	37.145-1
	6.6.6.5.2.5
	Includes the following in the “note” column: This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in subclause 6.6.5.2.4.
	Includes the following in the “note” column: This requirement does not apply to E-UTRA BS operating in band 24, since it is already covered by the requirement in subclause 6.6.6.5.2.4. This requirement does not apply to UTRA TDD

	
	6.6.6.5.2.6
	No difference

	37.145-2
	6.7.6.4.5.1.1
	No difference

	
	6.7.6.4.5.2
	No difference

	
	6.7.6.4.5.3
	No difference

	
	6.7.6.5.5.1
	No difference

	
	6.7.6.5.5.2
	No difference

	
	6.7.6.5.5.3
	No difference

	38.141-1
	6.6.5.5.1.3
	Includes the following in the “note” column: This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in clause 6.6.5.5.1.2.
	No note

	
	6.6.5.5.1.4
	No difference

	38.141-2
	6.7.5.4.5.1
	Includes the following in the “note” column: This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in subclause 6.7.5.3.
	

	
	6.7.5.5.5.1
	No difference



Additionally, Huawei/HiSilicon has submitted CRs for agreement.  However, Release 17 version of the Specifications are currently unavailable. 
· Proposal
· Option 1: Endorse Draft CRs submitted in Tdocs R4-2014202 to R4-2014211
· Option 2: Agree to CRs submitted in Tdocs R4-2015358 to R4-2015367
· Option 3: TBA
· Recommended WF
· Companies are encouraged to review the proposed changes for the introduction of the new SUL Band and resolve the differences in the notes outlined in the table above.
· Moderator views:
· Given that the Release 17 version of the technical specifications is unavailable, it is suggested to use the submitted draft CRs from Ligado Networks as the base and make revisions to them as necessary to align the proposed changes. 
· Moreover, CR submission work split amongst interested companies is encouraged for future meetings.
Issue 4.2-2: Draft R4-2015357 proposes changes to 38.101-1 to introduce new SUL band n99.  At the same time, R4-2015356 proposes aligning with UL specifications for n24 in AI 10.29.1.  Similarly, R4-2014468 also proposes aligning with SUL Band UE specifications with that of the UL for n24.  However, the specifications work related to n24 is currently being progressed as part of WI related to the introduction of NR Band n24.
· Proposal
· Option 1: Agree to changes in CR for TS 38.101-1 in Tdocs R4-2015357
· Option 2: Note the CR and align a future submission with the UL specifications of n24
· Option 3: TBA
· Recommended WF
· Companies are encouraged to review the proposed updates.
· Moderator views: 
· Given that i) work is still progressing for n24, ii) additional changes to TS 38.101-1 will be required to align n99 with UL of n24 and iii) Rel-17 version of TS is currently unavailable, it might be better to note Tdoc R4-201357 at this meeting and submit a CR/Draft CR at a subsequent meeting.
· Moreover, CR submission work split amongst interested companies is encouraged for future meetings.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Company ANokia
	Sub topic 4-1, Issue 4-1-1: option 1
Sub topic 4-1, Issue 4-1-2: 
Sub topic 4-1, Issue 4-1-3: option 1
Sub topic 4-1, Issue 4-2-1: option 1 since it is too early to agree on the full CR package in this meeting, note some changes are proposed to draft CRs
Sub topic 4-1, Issue 4-2-2:

	Company BSkyworks
	Sub topic 4-1, Issue 4-1-1: Ok with n99
Sub topic 4-1, Issue 4-1-2: Option two should be valid for TDM
Sub topic 4-1, Issue 4-1-3:
Sub topic 4-12, Issue 4-2-1: full CR package should be agreed at the same time
Sub topic 4-12, Issue 4-2-2: full CR package should be agreed at the same time

	Ligado Networks
	Sub topic 4-1, Issue 4-1-1: Option 1
Sub topic 4-1, Issue 4-1-2: Option 2
Sub topic 4-1, Issue 4-1-3: Option 1
Sub topic 4-2, Issue 4-2-1: Revise as per section 4.3.2
Sub topic 4-2, Issue 4-2-2: Option 2

	Huawei
	Sub topic 4-1, Issue 4-1-1: Option 1
Sub topic 4-1, Issue 4-1-2: Option 1
Sub topic 4-1, Issue 4-1-3: Option 1
Sub topic 4-2, Issue 4-2-1: option 2
Sub topic 4-2, Issue 4-2-2: Option 1

	Ericsson
	Sub topic 4-1, Issue 4-1-1: Ok if n99 is not already reserved by another WI (it seems not).
Sub topic 4-1, Issue 4-1-2: options 1 and 2 are not exclusive, both are ok, agree with the WF
Sub topic 4-1, Issue 4-1-3: option 1
Sub topic 4-2, Issue 4-2-1: The CRs don’t make any sense at this stage, the proposed CR for 38.101-1 is missing a lot of updates. We even don’t understand why thos CRs have been submitted. All CRs shall be submitted and agreed as a package in the same meeting.
Sub topic 4-2, Issue 4-2-2: The CRs don’t make any sense at this stage, the proposed CR for 38.101-1 is missing a lot of updates. We even don’t understand why thos CRs have been submitted. All CRs shall be submitted and agreed as a package in the same meeting.


 
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

	R4-2015357 (CR for TS 38.101-1)
	Company ALigado Networks:
Note

	
	Company BHuawei:
Endorse

	
	Nokia: too early to endorse since UL requirements are not finalized

	R4-2014202 (draft CR for TS 38.104)
	Company A Ligado Networks:
Endorse

	
	Huawei:
NoteCompany B

	
	

	R4-2015358 (CR for TS 38.104)
	Company A Ligado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR and the note (“Note 5”) for section 5.2 and section 6.6.5.2.3 are included. 

	R4-2014203 (draft CR for TS 36.104)
	Company A Ligado Networks:
Endorse

	
	Huawei:
NoteCompany B

	
	

	R4-2015359 (CR for TS 36.104)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR.

	R4-2014204 (draft CR for TS 36.141)
	Company ALigado Networks:
Endorse

	
	Huawei:
NoteCompany B

	
	

	R4-2015362 (CR for TS 36.141)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR.

	R4-2014205 (draft CR for TS 37.104)
	Company A Ligado Networks:
Endorse

	
	Huawei:
NoteCompany B

	
	

	R4-2015363 (CR for TS 37.104)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Nokia: no track changes used in Table 6.6.1.4.1-1

	
	Ligado Networks: We are ok to endorse this if this is revised and track changes are enabled. 

	R4-2014206 (draft CR for TS 37.105)
	Nokia: Company ATable 9.7.6.4.3.2-1 (“This requirement does not apply to BS operating in band 24, since it is already covered by the requirement in subclause 9.7.6.4.2.”), Table 9.7.6.4.4.2-1 (why requirement is not applicable to Band 24? Proposed change is not aligned with other CRs).

	
	Company B Ligado Networks:
Section 9.7.6.4.3.2: Revise the note as per R4-2015365
Section 9.7.6.4.4.2: Remove the note as per R4-2015365

	
	Huawei:
Section 9.7.6.4.3.2: Revise the note as per R4-2015365
Section 9.7.6.4.4.2: Remove the note as per R4-2015365

	R4-2015365 (CR for TS 37.105)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Nokia: changes on changes (Table 9.7.6.3.3-1, Table 9.7.6.4.3.2-1) are not allowed in CR

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR.

	R4-2014207 (draft CR for TS 37.141)
	Company ANokia: Table 6.6.1.5.5-1 (“This requirement does not apply to BS operating in band 24, since it is already covered by the requirement in subclause 6.6.1.5.4.”)

	
	Company B Ligado Networks:
Section 6.6.1.5.5: Revise the note as per R4-2015364.

	
	Huawei:
Section 6.6.1.5.5: Revise the note as per R4-2015364.

	R4-2015364 (CR for TS 37.141)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR.

	R4-2014208 (draft CR for TS 37.145-1)
	Company ANokia: R4-2014208: Table 6.6.6.5.2.5-1 and Table 6.6.6.5.2.5-1 (“This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in subclause 6.6.6.5.2.4.”).

	
	Company B Ligado Networks:
Section 6.6.6.5.2.5: Revise note as per R4-2015366

	
	Huawei:
Section 6.6.6.5.2.5: Revise note as per R4-2015366

	R4-2015366 (CR for TS 37.145-1)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Nokia: not clear why the following text is proposed in Table 6.6.6.5.2.5-1?: “This requirement does not apply to UTRA TDD”

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR.

	R4-2014209 (draft CR for TS 37.145-2)
	Company A Ligado Networks:
Endorse

	
	Huawei:
NoteCompany B

	
	

	R4-2015367 (CR for TS 37.145-2)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Nokia: changes on changes are not allowed in CR (Table 6.7.6.4.5.2-1)

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR.

	R4-2014210 (draft CR for TS 38.141-1)
	Company A Ligado Networks:
Endorse

	
	Huawei:
NoteCompany B

	
	

	R4-2015360 (CR for TS 38.141-1)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR and the note identified in R4-2014210 for section 6.6.5.5.1.3 is included.

	R4-2014211 (draft CR for TS 38.141-2)
	Company A Ligado Networks:
Endorse

	
	Huawei:
NoteCompany B

	
	

	R4-2015361 (CR for TS 38.141-2)
	Company ALigado Networks:
Note

	
	Huawei:
EndorseCompany B

	
	Ligado Networks: We are ok to endorse this if this is revised into a draft CR and the note identified in R4-2014211 for section 6.7.5.4.5.1 is included.



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

	Sub-topic#4-1
	Tentative agreements:
Agreement to assign band number n99 for the new SUL Band for UL of n24
Agreement on specifying the A-MPR and additional emissions requirements for n99 be specified by reference to tables and requirements developed for the UL of n24 as part of the WI related to the introduction of n24
Agreement on specifying BS spurious emission requirements for the new SUL band for 1626.5 – 1660.5 MHz in all the BS specs such as TS 38.104, 38.141-1/-2, 36.104, 36.141, 37.104, 37.141, 37.105, 37.145-1/-2.

Candidate options: N/A
Recommendations for 2nd round:
Document the agreements in a WF document

	Sub-topic#4-2
	Tentative agreements:
· Huawei prefers to use their submissions as the base and Ligado Networks has agreed to use Huawei CRs as the base for revisions to be submitted in the second round as draft CRs.
· Note the CR for 38.101-1 since it does not fully capture all updates necessary for n99.
Candidate options: N/A
Recommendations for 2nd round:
· Given that i) Huawei submitted the changes using CR type, ii) all CRs need to be agreed to be agreed as a package, iii) since the changes for 38.101-1 cannot be made because A-MPR simulation are pending and iv) changes proposed by Ligado and Huawei for the BS specifications are similar, it recommended that the Ligado draft CRs be used as the base during Round 2 to progress the work.  
· Ligado and Huawei to determine the CR work split for subsequent meetings and document that in the WF.



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

	#1
	WF for WI -  Introduction of 1.6 GHz NR supplemental uplink (SUL) band with same uplink frequency range of Band 24 (NR_SUL_UL_n24)
	TBD





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  

	XXXR4-2014202
	Recommended to be endorsedBased on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2014203
	Recommended to be endorsed

	R4-2014204
	Recommended to be endorsed

	R4-2014205
	Recommended to be endorsed

	R4-2014206
	To be revised

	R4-2014207
	To be revised

	R4-2014208
	To be revised

	R4-2014209
	Recommended to be endorsed

	R4-2014210
	Recommended to be endorsed

	R4-2014211
	Recommended to be endorsed



Discussion on 2nd round (if applicable)

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

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




