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Introduction
The following TDOC is submitted to the email discussion decided during RAN#89-E and referenced as follow :
 [89E][28][Satellite_bands] Initial round  (Thales)
Goal: Find a way forward on the proposals for satellite bands.
Input contributions covered: 1675, 1696
Moderator: Nicolas Chuberre


Initial round discussion

The referred documents:
· RP-201675: “Handling of satellite bands in 3GPP” , Thales, document for discussion
· It proposes to 
· endorse proposals that were already agreeable during email discussion on the RAN#88-e “[Satellite_bands]  (Thales)” email discussion and reflected in RP-201393
· further discuss recommendations to RAN4 about the need to analyze specific technical conditions enabling co-existence between TN and NTN in RAN4.
· RP-201696: “Priority frequency bands for NR based satellite networks”, Eutelsat, document for agreement
· It proposes that “3GPP should use the ITU-R documentation at its latest issue as the definitive source of information concerning spectrum allocated for satellite use. For Release 17, RAN 4 work should start on the S-band in Q4/2020 before other satellite bands are considered” 

Based on the above, the following questions are proposed:

Question 1: Can the agreement on the following proposals related to the handling of “satellite” bands (spectrum allocated to satellite services) be confirmed ?
Proposal 1.1: In RAN4, the WID “NR-NTN-solutions” will define the generic and core requirements and consider at least one example satellite band. RAN4 to decide based on technical considerations which band(s) to consider as exemplary band for the WI “NR-NTN-solutions”, with at least the pre-condition that the intended usage is compliant with ITU-R Radio Regulations.
Proposal 1.2: More “satellite” bands for NTN use can be proposed in RAN4 as long as its intended usage is compliant with Radio Regulations via separate “satellite” band specific WIs once progress on generic and core requirements is considered sufficient by RAN4.
Note: RAN should decide how to address bands which wholly or partly lie between current FR1 & FR2, in specifications
Proposal 1.4: Traditional 3GPP work for developing generic requirements, such as inter-carrier co-existence to decide ACLR etc. should be followed where possible but may have to be adapted for the satellite case. Adaptations if needed shall be defined by RAN4.”

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Ericsson
	OK
	

	ZTE
	Agree
	

	Samsung
	Agree
	We support the idea, using “example band approach” in  NR-NTN-solutions WI to study/define requirements for NTN as starting point; later on new ‘satellite” bands can be proposed and specified into RAN4 specifications with separate RAN4 led spectrum WIs.  For “satellite” bands introduced into 3GPP RAN4 in later release beyond Rel-17, release independent approach can be considered i.e. such bands can be supported earliest from Rel-17.

	Huawei
	Agree with modifications 
	During last plenary, some changes were added very late and hence were not widely discussed. We believe a bit more discussion is needed. One specific part is as below: 
For this note “RAN should decide how to address bands which wholly or partly lie between current FR1 & FR2, in specifications”, it is not clear how/when RAN should address the bands between FR1&FR2 and this work is related to the RAN4 study on 7-24GHz. Without full understanding of the needed action, we would suggest to remove this note. 


	Panasonic 
	Agree
	

	Futurewei
	Agree with modification
	In proposal 1.1, defining requirements based on example band is a good approach. 

	QC
	Agree
	

	ORANGE
	Agree
	

	Hughes/EchoStar
	Agree
	

	MediaTek
	Agree
	

	Eutelsat
	Agree with modification
	As per our contribution, considering the work load in RAN4, we think one band (FR1, S-band) should be prioritized in Release 17. We also agree with Huawei that study on the 7-24 GHz band gap needs further definition

	Apple
	Agree with comments
	It is a bit premature to decide now which band can or shall be prioritized. RAN4 will discuss and decide which bands will be considered as exemplary bands. 

	Intelsat
	Agree
	

	T-Mobile USA
	Conditional Agreement
	RAN4 has a significant workload and is falling further behind in accomplishing their tasks. The work needed to set up an example band should only begin when a specific spectrum owner has identified a need for this service and has specific spectrum to deploy such a capability



In summary:
· Agree: 11 organizations (Thales, Ericsson, ZTE, Samsung, Panasonic, QC, Orange, Hughes, MDK, Apple, Intelsat) 
· Agree with changes: 3 organizations (Huawei, FutureWei, Eutelsat, T-MUS)
· Disagree: 0 organizations ()

About the suggestions
· Apple: RAN4 to decide which band to consider as exemplary band
· Huawei: suggests to remove “Note: RAN should decide how to address bands which wholly or partly lie between current FR1 & FR2, in specifications” since the action is inclear and relates to on-going RAN4 study on 7-24GHz
· Eutelsat: (FR1, S-band) should be prioritized in Release 17. The study on the 7-24 GHz band gap needs further definition
· TMUS: example band should only be introduced when a specific spectrum owner has identified a need for this service and has specific spectrum to deploy such a capability

Based on the above, the moderator suggests
· to remove the note “Note: RAN should decide how to address bands which wholly or partly lie between current FR1 & FR2, in specifications” and keep the rest of the three proposals as is.
· To discuss prioritization of bands as part of question 5


Question 2: Can the following proposal related to the handling of “satellite” bands (spectrum allocated to satellite services) be approved ?
Proposal 1.3: The proponents of a RAN4 led “satellite” band specific WI are expected to reference all the relevant sources (including but are not limited to ITU-R Radio Regulations, relevant national regulations, pre-existing Harmonized Standards developed for example in ETSI, coexistence studies approved by regulatory bodies and/or 3GPP specifications) and contribute to the definition of the requirements that should be met. Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS, ..) provided that they are within the scope of WID “NR-NTN-solutions” in order to define the requirements.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Ericsson
	OK
	

	ZTE
	Agree
	

	Samsung
	OK
	

	Huawei
	Agree with modifications
	It is not clear what the second “they” refers to in this sentence “Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS, ..) provided that they are within the scope of WID “NR-NTN-solutions” in order to define the requirements.”. We would suggest revision “Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS...) provided that the use case scenarios and architectures are within the scope of WID “NR-NTN-solutions” in order to define the requirements.”

	Panasonic 
	Agree
	

	Futurewei
	OK
	

	QC
	Agree
	

	ORANGE
	OK
	

	DISH
	Agree with modifications
	We can agree Proposal 1.3 as it is (without the “Co-existence sentence” that was in RP-201393) if our concerns on co-existence in general are addressed by adding an additional Proposal with the following content.
· 3GPP assumes that S/Ku band can be defined for Region2 with no expectation of protection consideration from any 3GPP defined terrestrial service
· There shall be no requirements added now or later for a service based on 3GPP Terrestrial bands in Region 2 to protect S/Ku bands
· NTN bands shall consider Terrestrial band in defining 3GPP co-existence requirements

If these are not agreeable, then we have to add the Co-existence sentence which was included for approval in RP-201393.

	Hughes/EchoStar
	OK
	Agree with proposed changes by Huawei

	MediaTek
	Agree
	

	Eutelsat
	OK
	

	Apple
	Ok
	

	Intelsat
	Agree
	

	T-Mobile US
	Agree
	Taking into account regulations by regulatory bodies are an important aspect of the creation of any 3GPP band for NTN



In summary:
· Agree: 13 organizations (Thales, Ericsson, ZTE, Samsung, Panasonic, Futurewei, QC, Orange, MDK, Eutelsat, Apple, Intelsat, TMUS) 
· Agree with changes: 2 organizations (Hughes, Huawei, Dish)
· Disagree: 0 organizations ()

About the suggestions
· Huawei, Hughes propose a rewording to remove any ambiguity in a sentence
· Dish suggest to
· Either add a specific proposal “3GPP assumes that S/Ku band can be defined for Region2 with no expectation of protection consideration from any 3GPP defined terrestrial service. There shall be no requirements added now or later for a service based on 3GPP Terrestrial bands in Region 2 to protect S/Ku bands. NTN bands shall consider Terrestrial band in defining 3GPP co-existence requirements”
· or add the sentence “Co-existence analysis to be performed by RAN4 can be agreed independent of other studies made by e.g. regulatory bodies.”

Based on the above, the moderator suggests:
· To replace the sentence “Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS, ..) provided that they are within the scope of WID “NR-NTN-solutions” in order to define the requirements.” by the sentence “Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS...) provided that the use case scenarios and architectures are within the scope of WID “NR-NTN-solutions” in order to define the requirements.”
· To consider the Dish proposal as part of the intermediate round discussion



Question 3: Should RAN4 be able to perform analysis of technical conditions related to co-existence between NTN and TN supplementing other studies made by e.g. regulatory bodies ? Provide example if possible ?

	Organization
	Agree/Agree with modification/Disagree
	Comments / Example if any

	Thales
	Agree
	For example RAN4 may perform supplementing analysis taking into account the NR-NTN waveform characteristics

	Ericsson
	
	Could we clarify what is meant with co-existence here ? Is it adjacent channel co-existence (as regulated by ACLR/ACS) or co-channel ? In general, RAN4 should consider adjacent channel co-existence both between NTN and TN and possibly also NTN and NTN to ensure that there are no degradations between operators.

	ZTE
	
	The intention of this proposal is not clear. No need to have this proposal if the motivation is for traditional RAN4 works, which have already been covered by proposal Proposal 1.4 in Question 1.

	Samsung
	
	Similar view with E/// and ZTE, co-existence study work would be performed in initial phase when RAN4 introducing new bands/usage scenarios, that’s the traditional RAN4 work procedure.  

	Huawei
	
	Traditional co-existence methodology should be adopted for the two adjacent channels. Similar question as ZTE, what’s the difference of this question compared to that of Proposal 1.4?

	Futurewei
	
	Already covered in 1.4. “Supplementing” may not be the right term here.  Coexistence methodology and analysis could be different than other studies that is conducted outside 3GPP.

	QC
	
	RAN4 should define requirements such that performance of 3GPP networks is guaranteed. Requirements on NTN such that they do not impact the performance of TN should be discussed/defined if needed

	ORANGE
	
	RAN4 should ensure introduction of NTN co-exists well with terrestrial networks. 

	DISH
	
	Depending on the outcome of our proposal in Question 2

	MediaTek
	
	We share same view as Ericsson. Scope of co-existence should be clarified – i.e. RAN4 works. 

	Eutelsat
	
	As noted in the comments above, further work is needed to define the scope of any studies that may be required 

	Apple
	
	It is not clear whether the question concerns traditional RAN4 work or whether it assumes additional or supplementing studies. 

	Intelsat
	Agree with modification
	RAN 4 may perform a co-channel co-existence study as applicable. 

	T-Mobile US
	Agree
	Additional supplemental analysis may be required and 3GPP RAN4 is the best to address. However, it should be kept in mind that 3GPP specifications will still need to pass through the organizational partner’s national standards process and analysis, changes, or technical conditions based on regional requirements could be required. 

	
	
	



In summary:
· Agree: XX organizations () 
· Agree with changes: XX organizations ()
· Disagree: 2 organizations (Samsung, Futurewei)
· Asking clarifications: 7 organizations (Ericsson, ZTE, MDK, QC, Orange, Eutelsat, Apple)

About the suggestions
· Ericsson: RAN4 should consider adjacent channel co-existence both between NTN and TN and possibly also NTN and NTN to ensure that there are no degradations between operators
· ZTE, HW, Futurewei considers that Traditional co-existence methodology should be adopted for the two adjacent channels and this is already covered in Proposal 1.4
· QC, Orange:  RAN4 should define requirements such that performance of NTN do not impact the performance of TN
· Dish suggest to
· Either add a specific proposal “3GPP assumes that S/Ku band can be defined for Region2 with no expectation of protection consideration from any 3GPP defined terrestrial service. There shall be no requirements added now or later for a service based on 3GPP Terrestrial bands in Region 2 to protect S/Ku bands. NTN bands shall consider Terrestrial band in defining 3GPP co-existence requirements”
· or add the sentence “Co-existence analysis to be performed by RAN4 can be agreed independent of other studies made by e.g. regulatory bodies.”
· Eutelsat: further work is needed to define the scope of any studies that may be required
· TMUS: 3GPP specifications will still need to pass through the organizational partner’s national standards process and analysis, changes, or technical conditions based on regional requirements could be required.

Based on the above, the moderator suggests to:
· Consider the specific proposal of Dish as part of the intermediate round of discussion
· Add another proposal with “RAN4 may consider adjacent channel co-existence between NTN and NTN and possibly also NTN and TN to ensure that there are no degradations between operators”



Question 4: Should 3GPP (RAN4) use the ITU-R documentation at its latest issue as the definitive source of information concerning spectrum allocated for satellite use.

	Organization
	Agree/Agree with modifications/Disagree
	Comments / Example if any

	Thales
	Agree with modification
	3GPP RAN4 should use all relevant sources of information concerning spectrum allocated for satellite use (ITU Radio Regulations and individual nation regulations)

	Ericsson
	
	What is meant by “definitive source” ? It is clearly necessary to consider as a source but does this mean exclusively?

	ZTE
	Disagree
	The corresponding principle for band selection is already highlighted in Proposal 1.3 in Q2. It’s clear that “all the relevant sources” should be considered.

	Huawei
	Disagree
	ITU-R information is just one relevant source to be considered. 

	Panasonic 
	Disagree
	Same as ZTE’s view

	Futurewei
	
	Already covered in 1.3.  “all the relevant sources”.

	QC
	Disagree
	Same view as ZTE.

	ORANGE
	Disagree
	Same view as ZTE

	DISH
	Disagree
	Same view as ZTE

	Vodafone
	Disagree
	Agree with ZTE

	MediaTek
	
	Clarification needed on “definitive source”. ITU-R documentation should be used as source of information for study item.  

	Eutelsat
	Agree 
	Considering the international nature of satellite communications and the history of the ITU-R in defining the rules and procedures for use of the frequencies in the global and cross-border context, it would seem essential to consider the ITU-R documention as the relevant source defining satellite spectrum allocation and use


	Apple
	
	We agree with the general principle of using as many regulatory source as possible, but are also wondering whether it is different to Proposals 1.x 

	T-Mobile USA
	Disagree
	Questions 2 and 3 state that 3GPP should use all sources of information. It would be inappropriate to weigh one source over another without any discussion on the specifics of that issue. 

	
	
	



In summary:
· Agree: 1 organizations (Eutelsat) 
· Agree with changes: 1 organizations (Thales)
· Disagree: 9 organizations (ZTE, HW, Panasonic, Futurewei, QC, Orange, Dish, Vodafone, Apple, TMUS)
· Request clarifications: 2 organizations (Ericsson, MDK)

About the suggestions
· Most companies considers that this proposal is already covered in Proposal 1.3
· 2 companies questions about the meaning of “definitive source”

Based on the above, the moderator suggests that
· There is no need to change the proposal 1.3 since it states “The proponents of a RAN4 led “satellite” band specific WI are expected to reference all the relevant sources (including but are not limited to ITU-R Radio Regulations, relevant national regulations, …)”


Question 5: For Release 17, should RAN4 work start on the S-band (see RP-200838) in Q4/2020 before other satellite bands are considered?

	Organization
	Agree/Agree with modification/Disagree
	Comments / Example if any

	Thales
	Agree with modifications
	The work item should start in RAN4 with generic requirements and then define exemplary “satellite” bands to be considered. MSS bands may be considered in priority.

	Ericsson
	Disagree
	We think RAN4 should decide which band to start with

	ZTE
	Disagree
	Not need to prioritize any band in RAN level.  As highlighted in Proposal 1.1 in Q1, corresponding decision should be made in RAN4.

	Samsung
	Neutral 
	We support “example band approach” from RAN4 workload aspect. System parameters and all RF characteristics specified in RAN4 are band specific, RRM and demodulation requirements usually are band agnostic per FR( frequency range).
We support to open the discussion on selecting candidate exemplary bands in RAN-P. At least the collected demands/opinions will facilitate further discussion in RAN4. 

	Huawei
	Disagree
	Which band is selected as an example band should be discussed in RAN4 with technical analysis.

	Panasonic 
	Disagree
	Same as ZTE’s view

	Futurewei
	Disagree
	Already covered in proposal 1.1. RAN4 should decide the example band(s) based on technical analysis.  

	QC
	Neutral
	Why this band and not others?

	ORANGE
	Disagree
	While the S-band would possibly be the first, it should first be clarified that the co-existence studies done at regulatory level are consistent with the targeted usage in NR designed in 3GPP. This should be clarified before approval ie at the next plenary in Dec 2020.

	DISH
	Neutral
	This is in contradiction with Proposal 1.1 and needs to be clarified

	Vodafone
	Neutral
	Further discussion needed at the appropriate time.

	MediaTek
	Disagree
	Both S band and L band should be discussed in RAN4 without prioritization.

	Eutelsat
	Agree
	If RAN can take this decision, it will save time in RAN4, which is overloaded.

	Apple
	Neutral
	It is not clear why we need to discuss now whether it should be S-band, L-band or any other band.

	Intelsat 
	Agree with modifications
	The work item should start with generic requirements without a specific subsequent requirement. 

	T-Mobile USA
	Disagree 
	Works should start on a band that has been identified by a spectrum owner that has commercial deployment or test plans for that band. 



In summary:
· Agree: 1 organizations (Eutelsat) 
· Agree with changes: 1 organizations (Thales, Intelsat)
· Disagree: 8 organizations (Ericsson, ZTE, Huawei, Panasonic, Futurewei, Orange, MDK, Apple, TMUS)
· Neutral: 4 organizations (Samsung, QC, Dish, Vodafone)

About the suggestions
· Most suggests that the exemplary band be discussed in RAN4
· Thales and Intelsat suggest that RAN4 starts with generic requirement then with band specific requirements
· TMUS recommends that Works start on a band that has been identified by a spectrum owner that has commercial deployment or test plans for that band

Based on the above, the moderator suggests that
· There is no need to change the proposal 1.1 since it states: RAN4 to decide based on technical considerations which band(s) to consider as exemplary band for the WI “NR-NTN-solutions”, with at least the pre-condition that the intended usage is compliant with ITU-R Radio Regulations.



Question 6: Any other views on the handling of “satellite” bands that should be considered ?

	Organization
	Views

	Thales
	No specific recommendations

	T-Mobile USA
	No

	
	







Intermediate round discussion

3.1 Initial 4 proposals
Based on the initial round discussion, the moderator suggests 
· to discuss whether the 4 initial proposals revised as follow can be agreed:
Proposal 1.1 (unchanged wrt RP-201393): In RAN4, the WID “NR-NTN-solutions” will define the generic and core requirements and consider at least one example satellite band. RAN4 to decide based on technical considerations which band(s) to consider as exemplary band for the WI “NR-NTN-solutions”, with at least the pre-condition that the intended usage is compliant with ITU-R Radio Regulations.
Proposal 1.2 (Note removed wrt RP-201393): More “satellite” bands for NTN use can be proposed in RAN4 as long as its intended usage is compliant with Radio Regulations via separate “satellite” band specific WIs once progress on generic and core requirements is considered sufficient by RAN4.
Proposal 1.3 (sentence re worded wrt RP-201393): The proponents of a RAN4 led “satellite” band specific WI are expected to reference all the relevant sources (including but are not limited to ITU-R Radio Regulations, relevant national regulations, pre-existing Harmonized Standards developed for example in ETSI, coexistence studies approved by regulatory bodies and/or 3GPP specifications) and contribute to the definition of the requirements that should be met. Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS...) provided that the use case scenarios and architectures are within the scope of WID “NR-NTN-solutions” in order to define the requirements.
Proposal 1.4 (unchanged wrt RP-201393): Traditional 3GPP work for developing generic requirements, such as inter-carrier co-existence to decide ACLR etc. should be followed where possible but may have to be adapted for the satellite case. Adaptations if needed shall be defined by RAN4. 


	Organization
	Agree/Agree with modification/Disagree
	Comments

	Thales
	Agree
	

	Ligado
	Agree
	

	Panasonic
	Agree
	

	DISH
	
	We agree with this if Option 1 or option 2 in Proposal 1.6 is agreed. If not, then we cannot accept this proposal, but request the Co-existence sentence from RP-201393 to be included in Proposal 1.3.
A note on removing the note in Proposal 1.2: We don’t mind if that is removed, however we note that any band which would be partially on entirely within 7-24GHz frequency range requires substantial amount of work also at least in RAN1 and RAN2 so hence in our understanding RAN4 cannot agree on these bands by themselves without RAN level discussion.

	Eutelsat
	
	OK

	Ericsson
	
	These are OK; it should be fine to at least add option 2 below

	MediaTek
	Agree
	

	Samsung
	Agree
	

	Hughes/EchoStar
	Agree
	

	Intelsat
	Agree
	

	T-Mobile USA
	Agree
	

	ZTE
	Agree
	W.r.t the option in proposal 1.6, Option-2 is fine.

	Apple
	Agree
	

	Inmarsat
	Agree with Comments
	1.1 – agree, ITU-R should be a key reference as a minimum, but not the only one.
1.2 – Agree
1.3 - Agree
1.4 – Agree – There will have to be strong emphasis on ACLR requirement.
We also disagree with the proposal that one band (e.g. S-band) should be prioritized.  All FR1 and FR2 bands should be addressed equally as they present very different characteristics and cater to different use cases.  
We think further study required for 7-24 GHz band gap.



In summary:
· Agree: 11 organizations (Thales, Ligado, Panasonic, Eutelsat, Mediatek, SS, Hughes, Intelsat, TMUS, Apple, Inmarsat) 
· Agree with changes: 2 organizations (Ericsson, ZTE)
· Agree upon conditions: 1 organizations (Dish)

About the suggestions
· Proposal 1.6 needs to be discussed jointly with the 4 initial proposals
· Option 2 of proposal 1.6 would be recommended by Ericsson/ZTE.

Based on the above comments, the moderator suggests to keep the above 4 proposals unchanged but focus on the next 2 proposals.


3.2 New proposal on channel coexistence

Furthermore, the moderator suggests 
· to add another proposal on channel coexistence
Proposal 1.5: RAN4 may consider adjacent channel co-existence between NTN and NTN and possibly also NTN and TN to ensure that there are no degradations between operators”

	Organization
	Agree/Agree with modification/Disagree
	Comments

	Thales
	Agree
	

	Ligado
	Agree with reservations
	3GPP should not be prescriptive in the case where a single operator has NTN and TN operating in adjacent bands. Is it envisaged that this proposal would cover both 3GPP and non-3GPP air interface based NTN? 

	DISH
	Agree
	We agree with some companies who on first round said that NTN requirements should be defined in a way that they do not impact TN. To make sure that is the case, adjacent channel/in channel co-existence studies may need to be carried out


	Eutelsat
	Agree with comments
	1) Zero degradation is practically impossible: the degree of degradation needs to be understood
2) This should cover 3GPP technologies only (RAN4 is not the authority on non-3GPP technologies)

	Ericsson
	Agree
	Adjacent channel co-existence between 3GPP systems is business as usual for RAN4.

	MediaTek
	Agree
	Same understanding as Ericsson

	Samsung
	Agree
	

	Hughes/EchoStar
	Agree
	Follow business as usual in RAN4 and it needs to be vice versa for TN to NTN as well

	Intelsat
	Agree
	

	T-Mobile USA
	Agree
	

	ZTE
	Agree
	

	Apple
	Agree
	

	Inmarsat
	Agree  with comments
	Current non-3GPP technologies implement very strict ACLR requirements, much more strict than terrestrial.  Relaxed TN ACLR requirements have already caused some interference issues to non-3GPP NTN from 3GPP TN.  
Thus adjacent channel interference/emissions for NTN should be examined in general terms, not limited to the impact on other 3GPP technologies, and requirements produced should be as strict as current non-3GPP NTN to avoid risking interfering with existing or upcoming NTN or TN systems.
Furthermore, these should be in line with and take into account other relevant regulatory bodies (e.g. ITU-R, FCC, CEPT, ETSI, etc).



In summary:
· Agree: 10 organizations (Thales, Dish, Ericsson, Mediatek, Samsung, Intelsat, TMUS, ZTE, Apple, Inmarsat) 
· Agree with changes: 2 organizations (Eutelsat, Hughes)
· Agree with reservation: 1 organizations (Ligado)

About the suggestions
· Eutelsat raises the fact that zero degradation is practically impossible
· Hughes suggests that such analysis could be both ways: NTN to TN and TN to NTN
· Eutelsat/Ligado ask whether the analysis cover both 3GPP and non-3GPP air interface based NTN?
· Moderator understanding is that the analysis cover only 3GPP radio interface based NTN 
· Inmarsat suggests that adjacent channel co-existence analysis take into account other relevant regulatory bodies

Note that the moderator made a mistake when drafting the initial proposal 1.5 using a suggestion from Ericsson during the initial round which was to consider adjacent channel co-existence both between NTN and TN and possibly also NTN and NTN to ensure that there are no degradations between operators.

Based on the above comments, the moderator suggests to revise the proposal as follow:
Proposal 1.5: RAN4 may consider adjacent channel co-existence analyses between NTN and TN (vice versa) and possibly between NTN and NTN to ensure that there are no harmful degradations between operators”

3.3 Subsequent proposal on channel coexistence

Last, the moderator suggests 
· to discuss a subsequent proposal on coexistence studies

Proposal 1.6: 
· Option 1: 3GPP assumes that S/Ku band can be defined for Region2 with no expectation of protection consideration from any 3GPP defined terrestrial service. There shall be no requirements added now or later for a service based on 3GPP Terrestrial bands in Region 2 to protect S/Ku bands. NTN bands shall consider Terrestrial band in defining 3GPP co-existence requirements.
· Or Option 2: Co-existence analysis to be performed by RAN4 can be agreed independent of other studies made by e.g. regulatory bodies.
· Or Option 3: other text 

	Organization
	Views on the options

	Ligado
	Should not make any assumptions about the regulatory environment of the future. 

	DISH
	Preference is option 1, and second preference is option 2.
3GPP should make it very clear that the introduction of NTN bands into 3GPP does not impacts TN bands and their service

	Eutelsat
	Option 3: Co-existence analysis between 3GPP technologies can be performed by RAN4, complementing any other studies made by e.g. regulatory bodies. Co-existence between 3GPP technologies and non-3GPP technologies would need to performed by other bodies eg ITU, CEPT, FCC etc; RAN4 can provide input to these studies.

	Ericsson
	Both/either OK

	MediaTek
	Preference is Eutelsat proposed Option 3

	Samsung
	Either is OK for us

	Hughes/EchoStar
	Option3: Co-existence analyses may be performed by RAN4 to supplement other studies made by regulatory bodies. NTN band shall adhere to ITU and the individual nation associated regulations.

	Intelsat
	Agree with Hughes/EchoStar with the addition of the highlighted text:
modification Option3: Co-existence analyses may be performed by RAN4 to supplement other studies made by regulatory bodies as applicable. NTN band shall adhere to ITU and the individual nation associated regulations.

	T-Mobile USA
	Preference is for Option 2

	ZTE
	Option 2 is preferred.

	Apple
	Preference is Option 2. It is not clear how we ended up with Option 1 talking about S/Ku bands in a situation when we agreed earlier that it shall be discussed first by RAN4 to which bands are chosen as “exemplary” bands. 

	Inmarsat

	Strongly disagree with Option 1—there is no clear rationale for why this choice should be made, furthermore, 3GPP is not the right forum for this type of proposal, and any study should supplement but not be at odds with ITU-R or other relevant regulations.     

We align with “Option 3”:  RAN4 may perform co-existence analyses and provide supplementary information to regulatory bodies, in particular in relation to adjacent channel interference, but ultimately NTN requirements should adhere to ITU, FCC, CEPT, ETSI and other regional and local regulatory bodies as appropriate. 



In summary:
· In priority Option 1: 1 organizations (Dish) 
· In priority Option 2: 3 organizations (TMUS, ZTE, Apple)
· Equal priority between Option 1 & 2: 2 organizations (Ericsson, Samsung)
· In priority Option 3: 5 organizations (Eutelsat, Mediatek, Hughes, Intelsat, Inmarsat)
About the suggestions
· Dish “3GPP should make it very clear that the introduction of NTN bands into 3GPP does not impacts TN bands and their service”
· Ligado, Eutelsat want to clarify that the RAN4 Co-existence analysis will not cover non-3GPP technologies since this is performed by other bodies.
· Moderator: It is implicitly assumed that as part of NR-NTN-solutions WI, only 3GPP defined NR based NTN system will be considered.
· Hughes, Intelsat, Eutelsat, Inmarsat proposed alternative texts

Based on the above comments, the moderator suggests to revise the proposal as follow:
Proposal 1.6: Co-existence analysis to be performed by RAN4 can be agreed to complement other studies made by regulatory bodies, as applicable.



Fine tuning round discussion

Question 4.1: Is the set of the below 6 proposals agreeable ?
Proposal 1.1 (unchanged wrt RP-201393): In RAN4, the WID “NR-NTN-solutions” will define the generic and core requirements and consider at least one example satellite band. RAN4 to decide based on technical considerations which band(s) to consider as exemplary band for the WI “NR-NTN-solutions”, with at least the pre-condition that the intended usage is compliant with ITU-R Radio Regulations.
Proposal 1.2 (Note removed wrt RP-201393): More “satellite” bands for NTN use can be proposed in RAN4 as long as its intended usage is compliant with Radio Regulations via separate “satellite” band specific WIs once progress on generic and core requirements is considered sufficient by RAN4.
Proposal 1.3 (sentence re worded wrt RP-201393): The proponents of a RAN4 led “satellite” band specific WI are expected to reference all the relevant sources (including but are not limited to ITU-R Radio Regulations, relevant national regulations, pre-existing Harmonized Standards developed for example in ETSI, coexistence studies approved by regulatory bodies and/or 3GPP specifications) and contribute to the definition of the requirements that should be met. Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS...) provided that the use case scenarios and architectures are within the scope of WID “NR-NTN-solutions” in order to define the requirements.
Proposal 1.4 (unchanged wrt RP-201393): Traditional 3GPP work for developing generic requirements, such as inter-carrier co-existence to decide ACLR etc. should be followed where possible but may have to be adapted for the satellite case. Adaptations if needed shall be defined by RAN4. 
Proposal 1.5: RAN4 may consider adjacent channel co-existence analyses between NTN and TN (vice versa) and possibly between NTN and NTN to ensure that there are no harmful degradations between operators”
Proposal 1.6 (New): Co-existence analysis to be performed by RAN4 can be agreed to complement other studies made by regulatory bodies, as applicable.

	Organization
	Agree/Agree with modification/Disagree
	Comments

	Thales
	Agree
	

	DISH
	Disagree/Agree with modifications
	We don’t agree with the current package because it includes extremely worrying proposals. Proposals 1.1-1.4 is OK, but proposals 1.5 and 1.6 have to be modified as follows.
Proposal 1.5: RAN4 may consider adjacent channel co-existence analyses between NTN and TN (vice versa) and possibly between NTN and NTN to ensure that there are no harmful degradations between operators”. This shall not impact the requirements or deployment of the Terrestrial 3GPP bands
Proposal 1.6 (New): Co-existence (between 3GPP technologies) analysis to be performed by RAN4 can be agreed to complement independent of other studies made by regulatory bodies, as applicable.


	Pamasomic
	Agree
	

	Apple
	Agree
	

	Ericsson
	Partially agree
	Regarding proposal 1.6, we need to clarify what is meant with “co-existence”. The usual RAN4 scope is adjacent channel co-existence within the same band. It is not clear which regulatory studies this complements, should be clarified. So we do not agree 1.6 as it is.
For 1.5, agree Dish proposal; it is always the case that the specs must be backward compatible and cannot impact legacy and deployed equipment.

	ZTE
	Partially agree
	Fine to take proposal 1.1~1.4.  But w.r.t proposal 1.5, it’s not clear how to “ensure” that there are no harmful degradation.  Modification on existing requirements for TN are not preferred.
W.r.t proposal 1.6, agree with Ericsson that clarification on the “complement” is needed. In general, RAN4 will conduct the co-existence study as usual, if needed and interested, related materials can be taken as inputs for discussion.

	Eutelsat 
	Disagree on 1.5 and 1.6
	We agree on proposal 1.1,1.2, 1.3, 1.4, 1.5, and propose the additional text highlighted in yellow for proposal 1.5 as below.
Proposal 1.5: RAN4 may consider adjacent channel co-existence analyses between NTN and TN (vice versa) and possibly between NTN and NTN to ensure that there are no harmful degradations between operators”. These co-existence analyses shall take into account the requirements of ITU-R and individual nation associated regulations.
We don’t agree on proposal 1.6 as it is, for which we propose the following text highlighted in yellow.
Proposal 1.6 (New-Eutelsat): RAN4 may agree to perform, as appropriate, co-channel co-existence analysis (between NTN & TN) for certain satellite band(s) which could supplement other studies made by regulatory bodies.

	Hughes/Echostar
	Agree
	

	T-Mobile USA
	Partially Agree
	With respect proposal 1.2. The phrase “Radio Regulations” is unclear in this proposal. With capitalization one could assume the ITU Radio Regs. If so it should also be clear that local country specific regulations could come into play that may affect the ITU’s Radio Regulations as mentioned in Proposal 1.3. In Proposal 1.5 it is unclear how RAN4 “ensures no harmful degradations between operators.” That is outside the role of 3GPP and RAN4. If there is an interference issue between deployments that would be the role of the local regulatory authoritiy(ies) to deal with. RAN4 can only test to and specify to a theoretical deployment scenario and ensure co-channel interreference is kept to those levels as identified in regulatory or best practice sources. 

	Ligado
	Agree
	

	Huawei
	Partially agree
	Proposals 1.1-1.4 are OK
For proposal 1.5, some clarification is needed how to ensure co-existence between NTN and TN without harmful degradations between operators

	Inmarsat
	Partially agree – changes proposed.
	Agree to 1.1,1.2,1.3.  
Propose changes to 1.4:  Traditional 3GPP work for developing generic requirements, such as inter-carrier co-existence to decide ACLR etc. should be followed where possible but may have to be adapted for the satellite case. Adaptations if needed shall be defined by RAN4, and the requirements produced (such as but not limited to ACLR/OOBE, etc)  shall be in line with existing non-3GPP NTN requirements established by regulatory bodies such as ITU-R, FCC, CEPT, ETSI, in order to avoid harmful interference to both TN and NTN systems.
Propose changes to 1.5 in similar line to Eutelsat’s comment (slight tweak):  + “These co-existence analyses shall take into account the requirements of ITU-R, FCC, CEPT, ETSI and other relevant regional or national regulations.”
1.6 – We support Eutelsat’s proposed changes. 
As  a further comment: we believe the proposal that RAN4 analysis should be independent of existing regulation is not appropriate, given that ITU-R and other regulatory bodies are the authoritative sources on these matters.  The rationale behind this proposal should at least be qualified. The risk if this course of action is taken is that the analysis will produce recommendations that are not feasible because they go against authoritative regulations.  Would be useful to understand why respecting existing regulation is considered “worrying”.

	Intelsat
	Agree
	

	Ericsson 2
	
	With regard to co-existence, studying adjacent channel co-existence is usual and is necessary for setting RF requirements. Studying co-channel co-existence is not usually in RAN4 scope as it does not impact the RF for which RAN4 is responsible. It seems 1-5 and 1-6 are not yet agreeable.

	FUTUREWEI
	Agree
	

	MediaTek
	Partly agree
	Agree with proposals 1.1 to 1.4
On proposals 1.5, 1.6 we have same views as Eutelsat and Ericsson. W.r.t co-existence between TN and NTN, we think RAN4 scope is study of adjacent channel co-existence. Co-channel co-existence is not usually in scope of RAN4. Our preference would be to have working assumption agreed for proposals 1.5, 1.6 with adjacent channel co-existence. Companies could contribute in next RAN Plenary meeting on further co-existence enhancements if needed.



In summary: Proposal 1.1 to 1.4
· Agree: 13 organizations (Thales, Panasonic, Apple, Dish, ZTE, Eutelsat, Hughes, Ericsson, Ligado, HW, Intelsat, Futurewei, Mediatek) 
· Agree with changes: 1 organizations (TMUS, Inmarsat)

About the suggestions
· TMUS: change “Radio Regulations” to “radio regulations” in proposal 1.2
· Inmarsat: Add in proposal 1.4 “Adaptations if needed shall be defined by RAN4, and the requirements produced (such as but not limited to ACLR/OOBE, etc)  shall be in line with existing non-3GPP NTN requirements established by regulatory bodies such as ITU-R, FCC, CEPT, ETSI, in order to avoid harmful interference to both TN and NTN systems”
· Moderator: Probably out of scope

Based on the above comments, the moderator suggests to keep the proposal 1.1, 1.3 and 1.4 as is and revise the proposal 1.2 changing “Radio Regulations” to “radio regulations”:

In summary: Proposal 1.5 to 1.6
· Agree: 7 organizations (Thales, Panasonic, Apple, Hughes, Ligado, Intelsat, Futurewei) 
· Agree with changes: 5 organizations (Dish, ZTE, Eutelsat, Inmarsat, MediaTek)
· Disagree: 2 organizations (Ericsson, TMUS)

Based on the above comments, the moderator suggests to further discuss over the email reflector about the wording proposed by Eutelsat taking into account a comment from Ericsson:
Proposal 1.5: RAN4 may consider adjacent channel co-existence analyses between NTN and TN (vice versa) and possibly between NTN and NTN to ensure that there are no harmful degradations between operators”. These co-existence analyses shall take into account the requirements of ITU-R and individual nation associated regulations.
Proposal 1.6: RAN4 may agree to perform, as appropriate, adjacent channel co-existence analysis (between NTN & TN) for certain satellite band(s) which could supplement other studies made by regulatory bodies.

Both proposals could be combined together

	Organization
	Agree/Agree with modification/Disagree
	Comments

	Dish
	Disagree
	We do not agree with 1.1-1.4 only. As we have stated before, the condition for us to agree those is the inclusion of the co-existence sentence within p1.4, if we go along with p1.1-p1.4 only.
Alternatively, we could consider agreeing, if we add a statement that really should be simply and 100% in line with how Terrestrial bands have been defined during the lifetime of 3GPP; New band is not impacting the requirements and usage of a legacy band
Proposal to be added: NTN bands introduced in 3GPP shall not impact the requirements and deployment of 3GPP terrestrial bands
I think that if this is not agreeable, the Terrestrial ecosystem should be really concerned.
Furthermore, based on many comments from several companies, current proposals 1.5 and 1.6 is not that clear. With current p1.1-p1.4 and the yellow text as new p1.5 the whole package should be more clear.

	T-Mobile
	Disagree
	T-Mobile USA supports Dish’s comment and would like to see this added.

	Thales
	
	It is understood that the introduction of satellite bands should not impact the 3GPP specifications for terrestrial systems. Moreover the notion harmful degradation should be clarified.
Therefore, we propose the following wording:
Proposal 1.5: RAN4 may consider adjacent channel co-existence analyses between NTN and TN (vice versa) and possibly between NTN and NTN to ensure that there are no harmful degradations between operators. Existing 3GPP criteria are to be considered to determine harmful degradation. These co-existence analyses shall take into account the requirements of ITU-R and individual nation associated regulations. Satellite bands introduced in 3GPP for NTN deployment shall not impact the specifications of 3GPP terrestrial systems deployed in 3GPP terrestrial bands.

	ESA
	
	With the spirit to facilitate a convergence and a compromise in the so far received comments, I would like to suggest this rephrasing: 
  
- replace  “Satellite bands introduced in 3GPP for NTN deployment shall not impact the specifications of 3GPP terrestrial systems deployed in 3GPP terrestrial bands." 
- with  “Satellite bands handled in 3GPP for NTN deployment shall not introduce additional requirements to existing specifications of 3GPP terrestrial systems deployed in 3GPP terrestrial bands.”


	AT&T
	
	AT&T also supports adding the statement proposed by DISH.
The proposed rephrasing from ESA below could be misinterpreted as introducing additional requirements is not always equivalent to impacting existing requirements and deployment of 3GPP terrestrial bands.

	Mediatek
	
	Thanks for the discussions. We think Antti’s proposal could be captured by adding it to Proposal 1.5. To clarify further, this proposal could mention 3GPP specified  terrestrial bands. This ensures backward compatibility with existing cellular deployments and should not be too controversial.
 Proposal to add “NTN bands introduced in 3GPP shall not impact the requirements and deployment of 3GPP specified terrestrial bands ”is acceptable. We think it would be clearer to mention “3GPP specified terrestrial bands”

	Ericsson
	
	Proposals 1-4 may be agreeable if the Dish sentence, modified by MediaTek is added.
For proposals 4 and 5 (meaning the versions pasted below)
Proposal 1.5: RAN4 may consider adjacent channel co-existence analyses between NTN and TN (vice versa) and possibly between NTN and NTN to ensure that there are no harmful degradations between operators”. These co-existence analyses shall take into account the requirements of ITU-R and individual nation associated regulations.
Proposal 1.6: RAN4 may agree to perform, as appropriate, adjacent channel co-existence analysis (between NTN & TN) for certain satellite band(s) which could supplement other studies made by regulatory bodies.
My interpretation is that they are not adding information. 
Proposal1.5 says that RAN4 may consider adjacent channel co-existence -> already covered in 1.4, and that regulations should be taken into account -> proposals 1.1, 1.3.
Proposal 1.6 again says that adjacent channel co-existence analysis may be performed -> as in 1.5, 1.4.
I realize there may be different versions of these proposals and different interpretations, but it seems that we may not be all clear on what we are agreeing upon. So we suggest to focus on the first 4 together with the additional sentence.

	Thales
	
	As suggested by Tom, let us focus on a sentence that capture concerns AT&T and Dish to protect requirements and usage of a legacy 3GPP defined band. This sentence could be added to Proposal 4 and we can then dismiss proposal 5 (1.5 and 1.6).
I would like to suggest a revised wording for the sentence to be appended to proposal 4 :
“Satellite bands introduced in 3GPP for NTN deployment shall not impact the existing specifications and deployment of 3GPP specified terrestrial bands.“

	Ligado
	
	supports this wording of Thales

	Reliance Jio
	
	supports this wording of Thales

	Mediatek
	
	We are fine with the proposal. 
I would suggest that Proposals 1.1, 1.2, 1.3, and revised 1.4 proposal are agreed, or at least taken as working assumption in this RAN Plenary meeting. If needed, companies could contribute TDocs explaining the potential issues to be further discussed at RAN Plenary level in next RAN Plenary. 

	Eutelsat
	
	We don’t agree with that proposal sentence because, deployment depends also on externalities that are out of scope of 3GPP. We should focus on 3GPP role which is to make specifications. 
We propose the following sentence instead: 
“The development of 3GPP RAN4 specifications for NTN in satellite bands should not impact the existing RAN4 specifications of 3GPP terrestrial bands.
We believe this is in line with RAN4 practice.



Conclusion
The outcome of the email discussion is summarized in the set of 4 proposals here below:

Proposal 1: In RAN4, the WID “NR-NTN-solutions” will define the generic and core requirements and consider at least one example satellite band. RAN4 to decide based on technical considerations which band(s) to consider as exemplary band for the WI “NR-NTN-solutions”, with at least the pre-condition that the intended usage is compliant with ITU-R Radio Regulations.
Proposal 2: More “satellite” bands for NTN use can be proposed in RAN4 as long as its intended usage is compliant with radio regulations via separate “satellite” band specific WIs once progress on generic and core requirements is considered sufficient by RAN4.
Proposal 3: The proponents of a RAN4 led “satellite” band specific WI are expected to reference all the relevant sources (including but are not limited to ITU-R Radio Regulations, relevant national regulations, pre-existing Harmonized Standards developed for example in ETSI, coexistence studies approved by regulatory bodies and/or 3GPP specifications) and contribute to the definition of the requirements that should be met. Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS...) provided that the use case scenarios and architectures are within the scope of WID “NR-NTN-solutions” in order to define the requirements.
[bookmark: _GoBack]Proposal 4: Traditional 3GPP work for developing generic requirements, such as inter-carrier co-existence to decide ACLR etc. should be followed where possible but may have to be adapted for the satellite case. Adaptations if needed shall be defined by RAN4. Satellite bands introduced in 3GPP for NTN deployment shall neithernot impact the existing specifications of nor cause degradation (in the sense of RAN4 co-existence studies) to present and future networks in and deployment of 3GPP specified terrestrial bands. 
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