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Introduction
This document is a summary of the contributions submitted under agenda items 6.4.2 (Band definition and co-existence requirements), 6.4.3 (UE RF requirements), and 6.4.4 (BS RF requirements) of the RAN4 #106-bis-e electronic meeting.
Topic #1: UE RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305121
	ZTE Corporation
	draft CR to TS 36.133:  Introduction of 900 MHz LTE Band in the US
Add band 106 to the relevant band group in the band groups table. Because the reference sensitivity of band 106 reuse the value of band 8, the band group of band 106 should be consistent with that of band 8.

	R4-2305355
	ZTE Corporation
	draft CR to TS36.101: the introduction of 900 MHz LTE new band
To introduce the UE RF requirements of 900 MHz LTE new band into the spec.

	R4-2305821

	Qualcomm Incorporated
	Proposal:  EARFCN for 3 MHz channels other than 899 MHz shall be disallowed in the specification.
Proposal:  An emission limit of -30 dBm/MHz is specified for UE coexistence to protect the downlinks of Band 5 and Band 26 when the 3 MHz LTE channel is centered at 899 MHz.  No A-MPR is allowed.



Open issues summary
Sub-topic 1-1
Issue 1-1: Channel numbering
· Proposals
· Option 1: All channel numbers across the band are specified for 3 MHz channels (R4-2305355, ZTE)
· Option 2: Only 3 MHz channel centered at 899 MHz is specified (R4-2305821, Qualcomm)
· Recommended WF
· Discuss any channel number restrictions for 3 MHz LTE.  
· Also, comments are welcomed for channel number restrictions (if any) for 1.4 MHz LTE as well as 3.75 kHz and 15 kHz NB1 and NB2.

Sub-topic 1-2
Issue 1-2: UE coexistence
· Proposals
· Option 1:  No UE coexistence is specified, either from or to Band 106 (R4-2305355, ZTE)
· Option 2:  An emission limit of -30 dBm/MHz is specified for UE coexistence to protect the downlinks of Band 5 and Band 26 when the 3 MHz LTE channel is centered at 899 MHz.  No A-MPR is allowed.  (R4-2305821, Qualcomm)
· Option 3:  Other, please specify
· Recommended WF
· TBA

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

	XXX
	Sub topic 1-1: Channel numbering
Sub topic 1-2: UE coexistence

	Nokia
	Sub topic 1-1: Option 1
Sub topic 1-2: Option 3: We will provide A-MPR simulation results against multiple protection levels in next RAN4 meeting, hence we want to postpone decision by one meeting,

	Qualcomm
	Sub topic 1-1: Channel numbering
Option 2.  The FCC only envisioned 3 MHz channels centered at 899 MHz and also reflected in the WF of R4-2303486.  In our view, the question is not whether the channel should be restricted but how to implement the restriction in the specification.  Channel numbering maybe by note “only EARFCN XXX is applicable to 3 MHz channels” is the most direct way to do this.
Sub topic 1-2: UE coexistence
We support option 2 based on our measurements, but we welcome results from other companies in the next meeting.

	Murata
	Sub topic 1-2: UE coexistence
Option 2 is reasonable, and supporting data can be provided next meeting to support this option. 3rd order emissions do not come into play when CBW is restricted to 3MHz operation per the FCC requirement. ΔFOOB does extend into band5/26, and the suggested compromised limit to [-30] dBm/MHz from 891.5 to 894MHz is sufficient to cover the composite CIM5 and ACLR2 effect with no additional back-off or AMPR.

	ZTE
	Sub topic 1-1: Channel numbering
Option 1. All channel numbers across the band should be specified. To clarify only 3 MHz channel centered at 899 MHz is specified, maybe we can note like Qualcomn comments.
Sub topic 1-2: UE coexistence
Option 2 and 3 are ok for us.

	Anterix
	Sub topic 1-1: Channel numbering
Option 2 or 1 with the following exceptions.  Due to current FCC allocations of narrowband communications in the adjacent bands, the 3 MHz center channel is by default 899 MHz, it currently cannot be any other value.  In the future, if further clearing happens from 896-875.5 MHz and 900.5-901 MHz then the 3 MHz center could be placed within the 896-901 MHz allocation.  We are OK with option 2 with the ability to select other EARFCN when/if the band gets cleared. 
Due to channel clearing inconsistencies across the United States markets there needs to be channel number flexibility for a 1.4 MHz LTE or NB1 /NB2 center channel placements within the 3 MHz allocation.
Sub topic 1-2: UE coexistence
Option2.  We have performed initial coexistence testing and the results are similar to what is reported in R4-2305821 by Qualcomm and Murata.  We agree with the proposed WF of an emission limit of -30 dBm/MHz stated in Option 2 is the best way forward.

	AT&T
	Sub topic 1-1: Channel numbering
Option 2.  This was the agreement in the WF in R4-2303486. We agree with QC’s proposed way to handle the restriction in the specification.
Sub topic 1-2: UE coexistence
Option 3. Thanks to QC for their measurements at this meeting. We prefer to allow additional companies to present their results at the next meeting as already confirmed by Nokia.

	Ericsson
	Sub topic 1-1: Channel numbering
Option 1 for the wideband channels in case further clearing happens, EARFCN cannot be added afterwards for a band number. 
Sub topic 1-2: UE coexistence
The -30 dBm/MHz should be considered further, the FCC limit of -13 dBm/MHz (RR Cat A spurious emissions) used as an argument is not intended for ensuring intra-system robust operations, if it were for this limit all UE-UE tables could be removed from the RAN4 specifications. The R&O states "With this Report and Order, we provide a variety of 900 MHz users a new opportunity to leverage broadband capacity for more robust communication networks, especially for industries that provide crucial services to the American public." Applications with less risk of UE-UE interference?



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2305121
draft CR to TS 36.133
	Nokia: OK

	
	Company B

	
	

	R4-2305355
draft CR to TS36.101
	Nokia: We should comeback in next meeting due to sub topic 1-2.

	
	Qualcomm:  The CR is incomplete.  

	
	AT&T: Agree with Nokia that we should comeback to this at the next 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 #1
	Tentative agreements:
Sub topic 1-1: Channel numbering
All EARFCN channel numbers are added to the specification.  A note is also added to indicate a restriction to 899 MHz for 3 MHz channel bandwidth.
Sub topic 1-2: UE coexistence
-30 dBm/MHz protection with no A-MPR for the 3 MHz channel at 899 MHz is one option, but companies requested more time to conduct further studies.
Candidate options:
Recommendations for 2nd round:
Sub topic 1-1: Channel numbering
Work on a note to restrict the 3 MHz channel placement to 899 MHz.  One suggestion is “In the present version of the specification, only EARFCN XXX is applicable for 3 MHz channels”.  Comments and modifications are welcomed.  Is it the common understanding that this same note will be implemented in both the BS and UE specifications?
Sub topic 1-2: UE coexistence
Wait for further studies to be presented at the next meeting.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

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

	R4-2305121
draft CR to TS 36.133
	Agreeable

	R4-2305355
draft CR to TS36.101
	To be noted, return to at the next meeting.



Discussion on 2nd round (if applicable)
	Company
	Comments

	XXX
	Sub topic 1-1: Channel numbering note

	AT&T
	Sub topic 1-1: Channel numbering note:
We support the proposed channel numbering note in the revision for the 36.104 draftCR below. We would prefer to remove the brackets if RAN4 agrees to the note.
NOTE 6:   [For 3 MHz channel bandwidth, channel number is restricted to 899 MHz in UL and 938 MHz in DL]
We think that note should be applicable to both the UE and BS specifications.
Sub topic 1-2: UE coexistence:
We support the WF to further study the co-existence issue at the next meeting.
WF on UE RF requirements of US 900 MHz band:
We cannot find a place to comment on the WF. So, we include our comment here that we are OK with the v02 of the WF.

	ZTE
	Sub topic 1-1: Channel numbering:
The note “In the present version of the specification, only EARFCN XXX and XXX is applicable for 3 MHz channel bandwidth” is better.
Yes, this same note will be implemented in both the BS and UE specifications.
Sub topic 1-2: UE coexistence:
Agree with “Wait for further studies to be presented at the next meeting.”.
WF on UE RF requirements of US 900 MHz band:
Agree with WF.

	Anterix
	Sub topic 1-1: Channel numbering:
We agree that the same note should be implemented for both BS and UE specifications.  
We are OK with either ZTE or AT&T suggestion.  Our preference is that the note says “In the present version of the specification, only EARFCN XXX and XXX is applicable for 3 MHz channel bandwidth”, i.e. equivalent to 899 MHz DL center channel..
Yes, this same note will be implemented in both the BS and UE specifications.
Sub topic 1-2: UE coexistence:
Agree with WF, will be updated with comments.
WF on UE RF requirements of US 900 MHz band:
Agree with comments from Qualcomm on WF document and will update with Tdoc number.

	AT&T (moderator added from email comment)
	Hi Gene/All,

I see that the draft moderator summary of Round 2 is available. I would like to understand which version of the WF is agreeable. AT&T is OK with v02. We cannot agree with the statement on A-MPR that was added to v03 yet until the additional co-existence data is available at the May meeting.

Thanks.

Ron (AT&T)


	
	

	
	

	
	



Topic #2: BS RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304222

	Huawei, Hisilicon
	Not available.  Withdrawn?


	R4-2305356
	ZTE Corporation
	CR to TS36.141 the introduction of 900 MHz LTE new band
Not available.  Replaced by R4-2305837

	R4-2305357
	ZTE Corporation
	CR to TS37.141 the introduction of 900 MHz LTE new band
Not available.  Replaced by R4-2305838

	R4-2305358
	ZTE Corporation
	CR to TS37.145-1 the introduction of 900 MHz LTE new band
Not available.  Replaced by R4-2305839

	R4-2305359
	ZTE Corporation
	CR to TS37.145-2 the introduction of 900 MHz LTE new band
Not available.  Replaced by R4-2305840

	R4-2305360
	ZTE Corporation
	CR to TS38.141-1 the introduction of 900 MHz LTE new band
Not available.  Replaced by R4-2305841

	R4-2305837
	ZTE Corporation
	CR to TS36.141: the introduction of 900 MHz LTE new band

	R4-2305838
	ZTE Corporation
	CR to TS36.141: the introduction of 900 MHz LTE new band
Moderator note:  Title of the CR should be “CR to TS37.141”

	R4-2305839
	ZTE Corporation
	CR to TS37.145-1: the introduction of 900 MHz LTE new band

	R4-2305840
	ZTE Corporation
	CR to TS37.145-2: the introduction of 900 MHz LTE new band

	R4-2305841
	ZTE Corporation
	CR to TS38.141-1: the introduction of 900 MHz LTE new band

	R4-2305578
	Nokia, Nokia Shanghai Bell
	draftCR to 36.104 on introduction of Band 106

	R4-2305579
	Nokia, Nokia Shanghai Bell
	draftCR to 36.141 on introduction of Band 106

	R4-2305580
	Nokia, Nokia Shanghai Bell
	draftCR to 37.104 on introduction of Band 106

	R4-2305581
	Nokia, Nokia Shanghai Bell
	draftCR to 37.141 on introduction of Band 106

	R4-2305582
	Nokia, Nokia Shanghai Bell
	draftCR to 38.104 on introduction of Band 106

	R4-2305583
	Nokia, Nokia Shanghai Bell
	draftCR to 38.141-1 on introduction of Band 106

	R4-2305584
	Nokia, Nokia Shanghai Bell
	draftCR to 38.141-2 on introduction of Band 106



Open issues summary
Companies views’ collection for 1st round 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2305837
CR to TS36.141
	Nokia: NB-IoT support changes are missing

	
	Qualcomm: We think EARFCN for 3 MHz should be restricted to 899 MHz only.

	
	Anterix:  Add note for 3 MHz channel support at 899 MHz, if spectrum opens up, allows flexibility.

	
	AT&T: Agree with QC that we need to add the restriction as agreed in the WF in R4-2303486.

	R4-2305838
CR to TS37.141
	Nokia: NB-IoT support changes are missing, n106 should not be added at this time. “This requirement does not apply to E-UTRA BS operating in band 106.” to be changed to “This requirement does not apply to BS operating in band 106.”

	
	Company B

	
	

	R4-2305839
CR to TS37.145-1
	Nokia: “This requirement does not apply to E-UTRA BS operating in band 106.” to be changed to “This requirement does not apply to BS operating in band 106.”

	
	Company B

	
	

	R4-2305840
CR to TS37.145-2
	Nokia: “This requirement does not apply to E-UTRA BS operating in band 106.” to be changed to “This requirement does not apply to BS operating in band 106.”

	
	Company B

	
	

	R4-2305841
CR to TS38.141-1
	Nokia: for both changes the last column should not have any text since it is NR specification

	
	Company B

	
	

	R4-2305578
draftCR to 36.104
	Qualcomm:  We think EARFCN for 3 MHz should be restricted to 899 MHz only.

	
	Anterix:  Add note for 3 MHz channel support at 899 MHz, if spectrum opens up, allows flexibility.

	
	AT&T: Agree with QC that we need to add the restriction as agreed in the WF in R4-2303486.

	R4-2305579
draftCR to 36.141
	Company A

	
	Company B

	
	

	R4-2305580
draftCR to 37.104
	Nokia: see comment to 37.104, revision is needed

	
	Company B

	
	

	R4-2305581
draftCR to 37.141
	Qualcomm:  Does Band n5 and n26 need an exemption?

	
	Nokia: there is the following text in draftCR: “The requirement does not apply to E-UTRA BS operating in Band 5 or 26.” However, it needs to be corrected to “The requirement does not apply to BS operating in Band 5 or 26.”

	
	

	R4-2305582
draftCR to 38.104
	Nokia: revision is needed to add “The requirement does not apply to NR BS operating in Band 5 or 26.” 

	
	Company B

	
	

	R4-2305583
draftCR to 38.141-1
	Nokia: revision is needed to add “The requirement does not apply to NR BS operating in Band 5 or 26.”

	
	Company B

	
	

	R4-2305584
draftCR to 38.141-2
	Nokia: revision is needed to add “The requirement does not apply to NR BS operating in Band 5 or 26.”

	
	Company B

	
	



Summary for 1st round 
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”

	R4-2305837
	Noted.  To be merged with revision of R4-2305579.

	R4-2305838
	To be revised, merged with R4-2305581.  Should this be a draftCR instead of formal CR for this meeting?

	R4-2305839
	To be revised. Should this be a draftCR instead of formal CR for this meeting?

	R4-2305840
	To be revised. Should this be a draftCR instead of formal CR for this meeting?

	R4-2305841
	Noted.  To be merged with revision of R4-2305583

	R4-2305578
	To be revised

	R4-2305579
	To be revised, merged with R4-2305837

	R4-2305580
	To be revised

	R4-2305581
	Noted, to be merged with revision of R4-2305838

	R4-2305582
	To be revised

	R4-2305583
	To be revised, merged with R4-2305841

	R4-2305584
	To be revised



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
	CR/TP number
	Comments collection  

	Revision of R4-2305838
CR to TS37.141
	

	Revision of R4-2305839
CR to TS37.145-1
	

	Revision of R4-2305840
CR to TS37.145-2
	

	Revision of R4-2305578
draftCR to 36.104
	

	Revision of R4-2305579
draftCR to 36.141
	

	Revision of R4-2305580
draftCR to 37.104
	

	Revision of R4-2305582
draftCR to 38.104
	

	Revision of R4-2305583
draftCR to 38.141-1
	

	Revison of R4-2305584
draftCR to 38.141-2
	



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on UE RF requirements of US 900 MHz band
	Anterix
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304222
	
	BS RF requirements for  US 900 MHz LTE
	Huawei, Hisilicon
	Withdrawn
	

	R4-2305121
	
	draft CR to TS 36.133:  Introduction of 900 MHz LTE Band in the US
	ZTE Corporation
	Agreeable
	

	R4-2305355
	
	draft CR to TS36.101 the introduction of 900 MHz LTE new band
	ZTE Corporation
	Noted
	

	R4-2305356
	
	CR to TS36.141 the introduction of 900 MHz LTE new band
	ZTE Corporation
	Withdrawn
	

	R4-2305357
	
	CR to TS37.141 the introduction of 900 MHz LTE new band
	ZTE Corporation
	Withdrawn
	

	R4-2305358
	
	CR to TS37.145-1 the introduction of 900 MHz LTE new band
	ZTE Corporation
	Withdrawn
	

	R4-2305359
	
	CR to TS37.145-2 the introduction of 900 MHz LTE new band
	ZTE Corporation
	Withdrawn
	

	R4-2305360
	
	CR to TS38.141-1 the introduction of 900 MHz LTE new band
	ZTE Corporation
	Withdrawn
	

	R4-2305578
	R4-2306570
	draftCR to 36.104 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2305579
	R4-2306571
	draftCR to 36.141 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Revised
	Merged with R4-2305837

	R4-2305580
	R4-2306572
	draftCR to 37.104 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2305581
	
	draftCR to 37.141 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305582
	R4-2306573
	draftCR to 38.104 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2305583
	R4-2306574
	draftCR to 38.141-1 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Revised
	Merged with R4-2305841

	R4-2305584
	R4-2306575
	draftCR to 38.141-2 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2305821
	
	900 MHz band coexistence with Band 5/26
	Qualcomm Incorporated
	Noted
	

	R4-2305837
	
	CR to TS36.141: the introduction of 900 MHz LTE new band
	ZTE Corporation
	Noted
	

	R4-2305838
	R4-2306576
	CR to TS36.141: the introduction of 900 MHz LTE new band
	ZTE Corporation
	Revised
	Merged with R4-2305581.  Should this be a draftCR instead of formal CR for this meeting?

	R4-2305839
	R4-2306577
	CR to TS37.145-1: the introduction of 900 MHz LTE new band
	ZTE Corporation
	Revised
	Should this be a draftCR instead of formal CR for this meeting?

	R4-2305840
	R4-2306578
	CR to TS37.145-2: the introduction of 900 MHz LTE new band
	ZTE Corporation
	Revised
	Should this be a draftCR instead of formal CR for this meeting?

	R4-2305841
	
	CR to TS38.141-1: the introduction of 900 MHz LTE new band
	ZTE Corporation
	Noted
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2306569
	
	WF on UE RF requirements of US 900 MHz band
	Anterix
	Agreeable (without UE coexistence, only the channel numbering)
	There is no agreement on the UE coexistence of -30 dBm/MHz with zero A-MPR.

	R4-2306570
	
	draftCR to 36.104 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2306571
	
	draftCR to 36.141 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2306572
	
	draftCR to 37.104 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2306573
	
	draftCR to 38.104 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2306574
	
	draftCR to 38.141-1 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2306575
	
	draftCR to 38.141-2 on introduction of Band 106
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2306576
	
	CR to TS36.141: the introduction of 900 MHz LTE new band
	ZTE Corporation
	Agreeable
	

	R4-2306577
	
	CR to TS37.145-1: the introduction of 900 MHz LTE new band
	ZTE Corporation
	Agreeable
	

	R4-2306578
	
	CR to TS37.145-2: the introduction of 900 MHz LTE new band
	ZTE Corporation
	Agreeable
	



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

