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Introduction
Moderator: In this E-mail thread, the following LTE UE RF maintenance topics are discussed.  
Topic #1: Adding Band 34 to UE cat1bis (agenda 5.14.1)
Topic #2: Regulatory update for Band 24 (agenda 5.14.1)
Topic #3: Cat-M2 corrections (agenda 12.2)
Topic #4: NB-IoT corrections (agenda 12.2)
Topic #5: CA combo corrections (agenda 12.2)
Topic #6: NS31 modified MPR (agenda 12.2)
Topic #1: Adding Band 34 to UE cat1bis (agenda 5.14.1)
Moderator: Please comment directly in the CR portion if the CR needs corrections or are not acceptable
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006750
Adding Band34 for UE cat1bis into Rel-16 TS 36.101
	CMCC
	CR to add Band 34 REFSENS and UL configuration for UE cat 1bis tables in Release 16 TS 36.101

	R4-2006751
CR for REL-16 TS36.307 for adding B34 to UE category 1bis
	CMCC
	CR to add Band 34 in operating band for  Cat1bis in Release 16 TS 36.307



Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Moderator: Please leave your company name and comments only if CR should be revised or should not be approved.
	CR/TP number
	Comments collection

	R4-2006750

	Company A

	
	Company B

	
	

	R4-2006751
	Company ASkyworks: editorial: missing blank between “band” and “34”

	
	· Company BCMCC: Thank Skyworks for pointing out this typo. We can fix the typo in the revision of CR if needed. For this CR, we suggest the companies to confirm whether Cat1bis bands can be introduced from REL13 in release independent manner. If so, I can correct it in the revision of CR R4-2006751.


	
	



Summary for 1st round 
Open issues 
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  

	R4-2006750
	No comment on CR, agreeable 

	R4-2006751
	Revisions needed for editorial error. Feedback from one company that requirement can be applied from Rel13: Agreeable after revision=> new number requested



Discussion on 2nd round (if applicable)
Confirmation by more companies that Cat1bis band 34 can be introduced from REL13 in release independent manner is welcomed for revision of R4-2006751
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: Regulatory update for Band 24 (agenda 5.14.1)
Updates of FCC regulation for Band 24 emissions (towards GPS system) requires changes in RAN4 specs. The changes and operation of band 24 is described and new WI is proposed
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006090
Regulatory updates for Band 24
	Ligado Networks
	Proposal 1: Given that there is no existing network deployment using Band 24, it is proposed that Band 24 specifications be modified to bring it in compliance with the FCC’s modified emission limits and to introduce another Tx/Rx spacing.  
Proposal 2: Due to the need to perform AMPR simulations, it is proposed that the modification be addressed through a new work item rather than the CR process.  A new WID is presented in [3] for information. Observation 1:



Open issues summary
With FFC emission limits changes for band 24 to protect RNSS system, new emissions are needed for BS and A-MPR study is needed for UE. Since this proposes a new WI that will be decided at plenary, comments should be geared at clarification and comments in view of the WI content.
Sub-topic 2-1
Sub-topic description: BS emissions limits
Open issues and candidate options before e-meeting:
Issue 2-1: BS emission limits
Companies are encourage to comment input from R4-2006090
Sub-topic 2-2
Sub-topic description: UE emission limits
Open issues and candidate options before e-meeting:
Issue 2-2: UE emission limits
Companies are encourage to comment input from R4-2006090

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

	XXXSamsung
	Sub topic 2-1: 
Sub topic 2-2:
For BS and UE emission limits update, we agreed with approach proposed in proposal 1 & 2 in R4-2006090, i.e., new WI on modification of existing band 24. Given no NBC issue was identified, having a WI on modifications of band 24 is more straightforward than having a new band number to address regulation requirements update for the same spectrum in the same region….
Others:
For the WI content, besides the FCC emission limits update, we also understand that FCC’s Order and Authorization describes a linear ramp in maximum EIRP for the 1627.5-1632.5 MHz sub-band from -31 dBW at 1627.5 MHz to -7 dBW at 1632.5 MHz within 5 years period. Considering such above the FCC order may be expired during the WI phase, we think RAN4 may need to study/investigate the potential RAN4 spec impact considering the FCC order timeline. If identified, RAN4 can define requirements to align with FCC order. Therefore, we suggest to add one more objective bullet in the WID, i.e., 
· Identify impact on requirements for the uplink power level for 1627.5 – 1632.5MHz, if needed, specify requirements

	Globalstar
	We agree that modification of the existing Band 24 makes sense and is the most efficient methodology.  We also support the creation of a new WI to enable changes to Band 24.
Regarding the temporary power limitations applied to the 1627.5-1632.5 MHz sub-band, we expect that these FCC limits will sunset before a practical ecosystem is deployed.  Thus, a modified Band 24 may not need to accommodate regulatory mandates for power levels below -7 dBW (23 dBm).

	Hughes Network Systems Ltd (EchoStar)
	Given there are no backwards compatibility issues, we support modification of Band 24 specifications to bring it in compliance with the FCC’s modified power and emission limits and to define two Tx/Rx spacings. Because of the need for AMPR evaluation it is appropriate that the work be done under a new WID rather than a CR process.

	Nokia
	We support modification of band 24 and that A-MPR work is done under a new WI.

	Intel
	We agree with proposal 1 and 2 in R4-2006090 that modifying existing band 24 is proper and reasonable approach rather than defining a new band. Since the FCC limits will be in active in approximately six months from now, it is more efficient way to focus on the new limits.


 
CRs/TPs comments collection
Summary for 1st round 
Open issues 
There is support from companies in RAN4 with the proposed approach on addressing the regulatory updates through the modification of the existing band 24 rather than introducing a new band as no backwards compatibility issues have been identified, and revise A-MPR accordingly. There is also support to conduct the work under a WI instead of via CRs. Proponent of the WI is encouraged to take into account the companies feedback for the WI request toward RAN plenary
CRs/TPs
Topic #3: Cat-M2 corrections (agenda 12.2)
Moderator: Please comment directly in the CR portion if the CR needs corrections or are not acceptable
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007589
CR to remove TBD and braket on CAT-M2
	Ericsson
	Release 14 cat F CR removing brackets

	R4-2007590
CR to remove TBD and braket on CAT-M2 Type A for Rel-15
	Ericsson
	Release 15 mirror CR

	R4-2007591
CR to remove TBD and braket on CAT-M2 Type A for Rel-16
	Ericsson
	Release 16 mirror CR



Open issues summary
Moderator: Please leave your company name and comments only if CR should be revised or should not be approved. Comment rel 14 CR, mirror CRs to be corrected if needed
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.
	CR/TP number
	Comments collection

	R4-2007589

	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
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  

	R4-2007589

	No comment received, CR is agreeable with corresponding mirror CRs (R4-2007590 and R4-2007591), once formally approved by chairman please upload mirror CRs



Topic #4: NB-IoT corrections (agenda 12.2)
Inputs to NBIoT
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006445
NBIOT standalone operation for FCC regulation considerations
	MediaTek Inc.
	Proposal 1: We propose to modify NS_04 for category NB1 and NB2 device for operating bands 2, 3, 4, 5, 12, 17, 25, 26, 66, 71, 85. The lower limit and upper limit of operating bands are 100KHz narrower from both lower and upper band edge defined in Table 5.5-1 to account for the FCC regulations.
Proposal 2: We propose to introduce the new network signalling from Rel-14.
Associated CRs: R4-2006446, R4-2006447, R4-2006448

	R4-2007564
Exclusion 100KHz for NB-IoT to meet FCC band-edge requirements
	Qualcomm Incorporated
	Proposal 1: Modify the NS_04 to exclude first and last ARFCN for Band 2, 3, 4, 5, 12, 17, 25, 66, 71, 85.
Proposal 2: Introduce the change on network signalling NS_04 from Rel-14.


	R4-2006446
CR for TS 36.101: CR for category NB1 against FCC regulation in standalone mode
	MediaTek Inc.
	Release 14 cat F CR

	R4-2006448
CR for TS 36.101: CR for category NB1 against FCC regulation in standalone mode
	MediaTek Inc.
	Release 15 mirror CR

	R4-2006447
CR for TS 36.101: CR for category NB1 against FCC regulation in standalone mode
	MediaTek Inc.
	Release 16 mirror CR

	R4-2008181
CR for 36.101 MPR for cat-NB Rel-13
	Huawei, HiSilicon
	DMRS sequences have 2.5dB higher PAPR than data for NB-IoT. QPSK 3 and 6 tone MPR is modified accordingly
Discussion document R4-2008275 not available
Release 13 cat F CR

	R4-2008182
CR for 36.101 MPR for cat-NB Rel-14
	Huawei, HiSilicon
	Release 14 mirror CR

	R4-2008183
CR for 36.101 MPR for cat-NB Rel-15
	Huawei, HiSilicon
	Release 15 mirror CR

	R4-2008184
CR for 36.101 MPR for cat-NB Rel-16
	Huawei, HiSilicon
	Release 16 mirror CR

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1
Sub-topic description:100kHz exclusion of bands 2, 3, 4, 5, 12, 17, 25, 66, 71, 85 to meet FCC regulation
Open issues and candidate options before e-meeting: MediaTek and Qualcomm proposals are the same and MediaTek has provided corresponding CRs but CR is missing band 71 and 85 although proposed by both companies.
Issue 4-1: 100kHz exclusion of bands 2, 3, 4, 5, 12, 17, 25, 66, 71, 85 to meet FCC regulation
Please comment Mediatek CR directly unless there are specific differences that needs discussion, the two companies may want to co-source the CRs (remove brackets for second company)
Note from moderator: CR is missing Band 71, 85 although proposed by both companies. Also front page talks about NS05 where NS04 is modified: needs fixing
Sub-topic 4-2
Sub-topic description: 3 and 6 tone NB1 QPSK MPR is icreased to 2dB due to DMRS PAPR
Open issues and candidate options before e-meeting: is MPR increase justified? Discussion document R4-2008275 not available
Issue 4-2: TBA
· Proposals
· Option 1: Accept CR
· Moderator note: table is reformatted
· Option 2: More companies input is needed
· Recommended WF
· Please comment directly in the CR table only if support option 2

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

	XXXEricsson 
	Sub topic 4-1: This seems to be more a deployment issue, I don’t see how the NS could solve anything. From the problem described in R4-2006445 and R4-2007564,  NB-IoT SA shall never be deployed 100kHz away from band edge in US: if a BS NB-IoT carrier is deployed at that frequency, that BS would send this NS_04, and then no NB-IoT UE would ever connect to that BS… why deploying any NB-IoT SA BS at this frequency then?
Sub topic 4-2: NB-IoT MPR was specified 4 years ago, it’s difficult to accept such change now.
….
Others:

	MediaTek
	Sub topic 4-1: This issue was found after test labs update regulatory test requirements. This is not purely deployment issue, it is more like conformance test issue. Deployment may possible avoid using 100KHz of the band edge but conformance will test with the ARFCN closest to the band edge. Original thinking was to add new NS, however in order to minimize UE spec impact, modify existing definition of NS_04 seems to be a better way.

	Qualcomm
	Sub topic 4-1: We would like to clarify the issues here. The problem is if these bands are not included in NS_04, then NB-IoT devices are not able to pass the FCC mask conformance/certification test since higher RBW is used in these bands as mentioned in our paper. Therefore, it is not a deployment issue but a certification issue. The change is necessary for NB-IoT devices in US market.
Sub topic 4-2: The discussion paper was not submitted in this meeting. The proposal is a large relaxation. More simulation input from companies is needed.

	Nokia
	New MPR does not seem to be necessary as current MPR has been specified since REL13.

	CHTTL
	Sub topic 4-1: We would like to know why band 3 is listed?

	Ericsson
	Sub topic 4-1: It’s understood this is a certification issue, but it seems weird to specify new NS that would only be used for UE certification and never in operation, right? A BS should never be deployed 100kHz from band edge in US, so it should never send this NS, that would be useless.
Moreover, this is a regional requirement, only for US/FCC: isn’t it a better place than 3gpp specs to capture such requirement?
Then, on backward compatibility, the conclusion is unclear (“may have minor impact…”). The question was already raised when NS_04 was introduced for band 26, and it was concluded that no device was yet certified for that band at that time. Do you mean that no NB-IoT UE has ever been certified for any of those bands? What would happen with already certified UEs if they receive this NS then?

	Qualcomm
	Sub topic 4-1: We are not sure if we understand the meaning of the statement "New NS will be used only for certification and not in operation", the first EARFCN for NB-IoT will be 100 kHz away from the edge and that deployment won't allow NB-IoT UE to meet the FCC requirements and hence there is the need for NS signalling. 
3GPP does define regional requirements e.g. AMPR, and 3GPP is the right place to capture AMPR, NS or any such mechanism to meet regulatory requirements.
We believe there should be no NB-IoT UE certified by FCC on those bands. We can’t meet FCC requirements without NS_04 signalling. For NB-IoT UE which has passed the certification on Band 26 with NS_04 signalling, NS_04 is still valid. Therefore, there will be no backward compatibility issues. 


	Huawei
	Sub topic 4-2: We will provide simulation result within this week. We don’t need to relax on all configuration, only some DMRS sequence need MPR relax considering of the relative high PAPR.


 
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

	R4-2006446

	Company ASkyworks: say NS05 in front page while it is NS04

	
	Company B Ericsson: Using this NS for all US bands doesn’t look efficient and needed, this is a deployment issue.

	
	Mediatek: Modify NS_04 may have minor impact on existing devices. The CR shall be revised. As stated above, this is more like conformance test issue just like the case when NS_04 was added for PLMR emission requirement. For the bands in the CR, there was no band 71 and 85 in Rel-14. Bands will be added in mirror CR of Rel-15 and Rel-16 accordingly

	
	Qualcomm: Since Band 4, 71, 85 are not specified as NB-IoT bands in Rel-14 spec, these band are not included in Rel-14 CR. Excluding 100KHz for Band 4, 71, 85 will be included in Rel-15, and Rel-16 CRs. The cover page needs update. Qualcomm would like to cosign CRs.

	
	CHTTL: Why band 3 is listed? 

	R4-2008181

	Company A Ericsson: This is not acceptable: NB-IoT MPR was specified 4 years ago…

	
	Company BDish Network: Bringing in a CR only into very old topic is not appropriate. As a bare minimum, a very detailed discussion paper which thoroughly elaborates what (if anything) did RAN4 miss back in Rel-13 is required until the CR can be discussed.

	
	Qualcomm: Need more input from companies to check the issues.

	
	Nokia: New MPR does not seem to be necessary as current MPR has been specified since REL13.

	
	ZTE: to change MPR requirement defined since REL 13 is not acceptable.

	
	

	
	

	
	



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: no agreement whether using NS-04 to solve FCC conformance test is a valid approach as other solutions exists from the network prospective. Still conformance test issue needs solving
Candidate options: Revise CR based on further discussing and clarifying requirement:
· Whether signaling is needed for conformance only or for both Network and Conformance test is further discussed in round 2
· also band 3 needs to be justified

Recommendations for 2nd round: further discuss using NS-04 for conformance test and/or network. Clarify why band 3 is part of the list (not a US band). if agreement is reached MediaTek CRs can be revised with co-authoring  with Qualcomm

	Sub-topic#4.2
	Tentative agreements: there is no agreement to the CR which corrects MPR numbers which have been there since rel 13 without detailed technical justification.
Candidate options: 
Recommendations for 2nd round: CR is not pursued and the topic is closed for this meeting



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  

	R4-2006446
	If there is agreement in second round a new number will be requested for revision. NS number in front page will then needs correction.

	R4-2008181

	Recommend it is not pursued, proponent need to bring evidence for the change in future meetings



Discussion on 2nd round (if applicable)
Issue 4-1: 100kHz exclusion of bands 2, 3, 4, 5, 12, 17, 25, 66, 71, 85 to meet FCC regulation
Sub-topic 4-1-1: whether band 3 is part of the list of bands  for FCC issue 
· Option 1: yes (please justify)
· Option 2: no

Sub-topic 4-1-2: Since NS-04 is already used for band 26 is it an option to add other US bands 
· Option 1: yes
· Option 2: no (please justify)

Sub-topic 4-1-3: Is network mandated to signal NS-04
· Option 1: yes (please justify)
· Option 2: no 
Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXXX
	Sub topic 4-1-1: 
Sub topic 4-1-2: 
Sub topic 4-1-3:



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 #5: CA combo corrections (agenda 12.2)
Correction to LTE CA combos in MSD or configuration tables.
Moderator: Please comment directly in the CR portion if the CR needs corrections or are not acceptable
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006599
Corrections of CA band combo table
	Nokia, Nokia Shanghai Bell
	Release 15 cat F CR: 
CA_2-7-46 is moved from 2-band to 3-band table.
CA_48-66-66-66 is corrected to CA_48-48-66-66.
Duplication of CA_20-38-40 is removed.
Missing non-contigous combos, CA_66-66-70-71, CA_1-3-3-7-20
CA_1-3-3-7-28, CA_1-3-3-19-21, and CA_2-13-48-48-66, are added.

	R4-2006600
Corrections of CA band combo table
	Nokia, Nokia Shanghai Bell
	Release 16 mirror CR

	R4-2006449
CR for TS 36.101: CR for spec corrections for MSD table
	MediaTek Inc.
	Release 15 cat F CR: 
For CA_5A-38A and CA_5A-41A and their higher order carrier aggregation combinations, MSD due to UL harmonic and MSD due to receiver harmonic mixing shall be corrected

	R4-2006450
CR for TS 36.101: CR for spec corrections for MSD table
	MediaTek Inc.
	Release 16 mirror CR



Open issues summary
Moderator: Please leave your company name and comments only if CR should be revised or should not be approved. Comment rel 14 CR, mirror CRs to be corrected if needed
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.
	CR/TP number
	Comments collection

	R4-2006599
	Company A

	
	Company B

	
	

	R4-2006449

	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
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  

	R4-2006599
	No comment received, CR is agreeable with corresponding mirror CR R4-2006600, once formally approved by chairman please upload mirror CRs

	R4-2006449
	No comment received, CR is agreeable with corresponding mirror CRs R4-2006450, once formally approved by chairman please upload mirror CRs


Topic #6: NS31 modified MPR (agenda 12.2)
Moderator: Please comment directly in the CR portion if the CR needs corrections or are not acceptable
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006651
CR for 36.101: fix modifiedMPRbehavior for NS_31
	T-Mobile USA
	Release 14 cat F CR
There is an error in Bit 3 of modifiedMPRbehavior in Annex H. It refers to Band 41 instead of Band 46. However, MCC says that a Release 14 spec cannot reference version 15.3.0
Bit 3 removed

	R4-2006652
CR for 36.101: fix modifiedMPRbehavior for NS_31
	T-Mobile USA
	Release 15 cat F CR
The definition of modifiedMPRbehavior bit 3 refers to Band 41 instead of Band 46.
Replaces Band 41 with Band 46 in modifiedMPRbehavior bit 3.

	R4-2006653 Mirror CR for 36.101: fix modifiedMPRbehavior for NS_31
	T-Mobile USA
	Release 16 mirror CR



Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Moderator: Please leave your company name and comments only if CR should be revised or should not be approved.
	CR/TP number
	Comments collection

	R4-2006651

	Company A

	
	Company B

	
	

	R4-2006652

	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
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  

	R4-2006651
	No comment received, CR is agreeable

	R4-2006652
	No comment received, CR is agreeable with corresponding mirror CR R4-2006653, once formally approved by chairman please upload mirror CRs



