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[bookmark: _Toc67653281]Introduction
The following TDOC is submitted to the email discussion decided during RAN#91-E and referenced as follow:
 [90E][28][ NTN_scope&bands]  (Thales)
Goal: potential scope adjustment for the NTN Work Item, and around spectrum bands for NTN.
Input contributions covered:  RP-210732, RP-210439, RP-210621, RP-210622, RP-210638, RP-210234, RP-210219, RP-210228
Moderator: Nicolas Chuberre

The referred contributions entail:
1/ Ka/Ku band handling aspects:
· RP-210439: “Ka-band proposed as exemplary band for NR-NTN in Rel-17” , Hughes, Inmarsat, Thales, Panasonic, Fraunhofer, ESA, Intelsat
· Proposal 1: For NTN coexistence study purpose, RAN should consider all the bands collectively referred to as “satellite Ka band”, in both “FSS” and “MSS” denomination, since the provision of mobility services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum and regulated by ITU-R regulations and recently reinforced by WRC Resolutions 156, 169 and 173.
· Proposal 2: When treating Non-Terrestrial Networks, the FR1/FR2 boundaries may need to be adapted in line with the frequency band allocations that are valid for satellite communications.
· Proposal 3: In line with early analysis from “3GPP TR 38.820: NR; 7-24 GHz frequency range”, The DL portion of Ka frequency bands allocated to satellite services can be treated as FR2 band, in the scope of RAN specification work, particularly for the identification of RF requirements.
· Proposal 4: RAN to consider the entirety of the Ka band frequency range allocated to satellite services as FR2 when defining an exemplary FR2 band for NR-NTN solutions.
· Proposal 5: For its adjacent channel coexistence studies, satellite Ka band should consider a density of fixed and mobile “VSAT” type UEs (i.e. including ESIMs) of the order of 1 UE per-km2 in “Rural”, “Urban Macro” and “Urban Dense” areas.
· Proposal 6: For Ka band, “VSAT” UE including fixed/moving platform mounted terminals are considered as baseline. The RF characteristics of “VSAT” UE in Table 6.1.1.1-3 in 3GPP TR 38.821 shall be assumed in the Rel-17 WI NR-NTN-solutions.
· Proposal 7: FR2 coexistence studies could be further down-scoped by deprioritizing NTN-NTN coexistence scenarios. 
· Proposal 8: Rural scenario can be removed in FR2 NTN-TN coexistence analysis
· Proposal 9: Indoor scenario can be removed or at least deprioritised in FR2 NTN-TN coexistence analysis.
· Proposal 10: RAN can limit scope to scenarios with Urban Macro and Dense Urban TN deployment for NTN-TN coexistence analysis in FR2.
· Proposal 11: For satellite Ka band NTN DL (17.3 – 20.2 GHz), RAN doesn’t need to undertake any coexistence study with TN FR2. 
· Proposal 12: For the purpose of specifying NTN BS (i.e. satellite TX) RF requirements in satellite Ka band DL (17.3 – 20.2 GHz), RAN can use ITU-R, ETSI and appropriate regional regulatory sources as reference.
· Proposal 13: Other bands allocated to satellite communications above 7 GHz (i.e. Ku band, Q/V band) should benefit from similar treatment and considered as FR2, similar to Ka band, when proposed for dedicated Work Item.
· RP-210622: “Discussion on NTN band in FR2”, ZTE Corporation
· Proposal: Discussion on Ka band for NTN should be postponed until sufficient progress on 7-24GHz is achieved.
· RP-210638: “On satellite bands that do not overlap with existing frequency ranges” Apple Inc.
· Proposal:	We kindly ask RAN plenary guidance on how to frame further studies needed for the satellite Ku- and Ka-band.

2/ Organization of the RAN4 normative activity:
· RP-210621: “Views on standardization and specification for NTN” , ZTE Corporation
· Proposal 1: Splitting some of the RAN4 related specifications, e.g., RF requirement for BS, can be considered for NTN

3/ HAPS handling aspects:
· RP-210732: “HAPS should not be categorized as satellites in NTN WI”, SoftBank Corp., Nokia, Ericsson, Intelsat
· Proposal 1: Add notes in NTN WID to clarify HAPS and Satellite deployments should be separated:
· In the context of this work item, HAPS refers to a high-altitude platform system for which at least the service link (HAPS – UE) operates a 3GPP specified NR mobile service in allocated spectrum which regulation allows. If needed, the terminology “HAPS” may be revisited. Note that HAPS, since they are defined as Airborne, the service link may use a different spectrum allocation as compared to satellites, which are defined as spaceborne.



4/ LS reply to incoming LS from ITU-R WP4B:
· RP-210219: Reply LS to RP-202862 on the integration of satellite solutions into 5G networks (ITU_R_WP4B_TEMP_10; to: RAN; cc: -; contact: Counsellor ITU-R SG4)
· RP-210228: [Draft] Liaison to ITU-R WP4B on the integration of satellite solutions into 5G networks, LS out


[bookmark: _Toc67653282]Initial round discussion
[bookmark: _Toc67653283]2.1 Ka/Ku band handling aspects
As per RAN4 agreement at RAN#98-e “It’s FFS whether Ka bands can be introduced in the Rel-17 NTN WD as exemplary band with FR2 usage assumption pending on RAN-P decision.”
Based on the proposals related to Ka/Ku band handling, the following questions are proposed:

Question NTN-1.1: What range of satellite Ka band should be considered for discussion on the FR2 exemplary band for NR-NTN ?
· Option 1 (Proposal 1 of RP-210439): RAN should consider all the bands (17.3 – 20.2 GHz -DL) and 27.0 – 30.0 GHz - UL) collectively referred to as “satellite Ka band”, in both “FSS” and “MSS” denomination, since the provision of mobility services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum, and regulated by ITU-R regulations and recently reinforced by WRC Resolutions 156, 169 and 173.
· Option 2 (Proposal 4 of RP-210439): RAN to consider the entirety of the Ka band frequency range (17.3 – 20.2 GHz -DL) and 27.0 – 30.0 GHz - UL) allocated to satellite services as FR2 when defining an exemplary FR2 band for NR-NTN solutions.
· Option 3: Other

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 1 and Option 2

	ESA
	Option 1

	Apple
	Option 3: The Ka-band is well defined by the regulatory bodies. However, the question for 3GPP is not about the Ka-band range but rather how it can be supported by the RAN4 specifications.

	Ericsson
	FSS denominated spectrum is not suitable for mobile operation. This band is not included in FR1 or FR2 and in our understanding, including this band significantly increases the NTN workload. Although there was an initial study for 7-24GHz, many aspects of technology behavior in this frequency range were not concluded, and FDD operation was not considered. Also, there are impacts to RAN1/2; e.g. PRACH configuration. Given the overall workload in RAN4, we have concerns to get into an additional frequency range in this WI and prefer to focus on the agreed FR1 example band. Also, we shall not overrule ITU-R RR: this frequency range is not allocated to MSS, only ESIM operations have been allowed under certain conditions detailed in the given WRC Resolutions.

	ZTE
	Option 3 is preferred, and the evaluation on the Ka band can be postponed once the regulation and study for 7~24 is concluded.

	CATT
	Could be option 2 but needs further study and FR2 extensition. The frequency range is close to FR2 although not fully falling in current FR2.

	Vodafone
	Option 3, also agree with Comments by Apple and Ericsson

	Panasonic
	Option 1

	Huawei/HiSilicon
	Option 3. Ka band falls partly into FR2 and partly into the 7-24 GHz range. As 7-24 GHz has not been been specified, it is not clear how to support Ka band in Rel-17 considering the workload in RAN4.

	Fraunhofer
	Option 1

	MediaTek
	Option 3

	Intelsat
	Option 1



In summary:
· Option 1: 7 organizations (Thales, Inmarsat, Hughes, ESA, Panasonic, Fraunhofer, Intelsat) 
· Option 2: 1 organizations (CATT) 
· Option 3: 6 organizations (Apple, Ericsson, ZTE, Vodafone, Huawei, Mediatek) 

About the comments related to option 3
· Consider Ka band after FR1 exemplary band is defined to limit work load
· Ericsson considers that only VSAT as well as ESIM operations have been allowed under certain conditions detailed in the given WRC Resolutions
· Moderator’s view: Only VSAT and ESIM are being considered by the proponents of the Ka band and therefore ITU-R RR was not over ruled
· Some companies proposed to postpone the definition of Ka band once 7-24 GHz has been studied/specified.
· Moderator’s: This argument is questionable since current FR1/FR2 boundaries have been defined on the basis of MS spectrum allocation but could be re discussed in the context of spectrum allocation to satellite services 

Based on the above, the moderator suggests the following
· Proposal NTN-1.1: The scenarios to be considered by 3GPP in relation to the Satellite Ka band (17.3 – 20.2 GHz -DL) and (27.0 – 30.0 GHz - UL) as allocated by ITU-R to satellite services shall be limited to VSAT, ESIM terminals. Handheld terminals are de-prioritized in Rel-17.

Question NTN-1.2: Given that “UL satellite Ka band” falls within FR2, How “DL satellite Ka band” can be considered ?
· Option 1 (Proposal 3 of RP-210439): In line with early analysis from “3GPP TR 38.820: NR; 7-24 GHz frequency range”, The DL portion of Ka frequency bands allocated to satellite services can be treated as FR2 band, in the scope of RAN specification work, particularly for the identification of RF requirements
· Option 2 (Proposal 4 of RP-210439): RAN to consider the entirety of the Ka band frequency range allocated to satellite services as FR2 when defining an exemplary FR2 band for NR-NTN solutions.
· Option 3 (Proposal 2 of RP-210439): When treating Non-Terrestrial Networks, the FR1/FR2 boundaries may need to be adapted in line with the frequency band allocations that are valid for satellite communications.
· Option 4 (Proposal of RP-210622): Discussion on Ka band for NTN should be postponed until sufficient progress on 7-24GHz is achieved 

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 1, 2 and 3

	ESA
	Option 1 and Option 3

	Apple
	Option 4. As explained in our paper, the DL part of the Ka-band is out of the FR2 range, for which 3GPP needs to study more whether FR2 range can extended. In addition to it, the satellite bands use paired spectrum allocation, for which the corresponding functionality has to be first defined for NTN FR2 bands.  

	Ericsson
	Option 4. The downlink part of the band does not fall into FR2. The 7-24WI did not conclude that this range is within FR2, and did not consider FDD operation.

	ZTE
	Option 4, according to our contribution, sufficient progress on the study for 7~24 is needed before triggering the FR2 NTN.

	Vodafone 
	Option 4, need RAN4 to conduct further feasibility study 

	Panasonic
	Option 1

	Huawei/HiSilicon
	Option 4. The downlink part of Ka-band fall in 7-24 GHz, which has not been specified in 3GPP. We hence agree with the proposal in RP-210622 that discussion on Ka band for NTN should be postponed until sufficient progress on 7-24GHz is achieved.

	Fraunhofer
	Option 1 and option 3

	MediaTek
	Option 4

	Intelsat
	Option 3

	
	



In summary:
· Option 1: 6 organizations (Thales, Inmarsat, Hughes, ESA, Panasonic, Fraunhofer) 
· Option 2: 0 organizations () 
· Option 3: 0 organizations (Intelsat) 
· Option 4: 5 organizations (E///, ZTE, VDF, HW, MTK) 

About the suggestions
· Further study is needed on the DL satellite Ka band that falls in the 7-24 GHz range
Based on the above, the moderator suggests
· Proposal NTN-1.2.1: RAN4 shall carry out an analysis as part of Rel-17 to identify further technical issues, if any, associated to the deployment of NR (FDD mode) in the satellite Ka band. This RAN4 NTN analysis is complementary and independent to the study (focused on terrestrial networks) already carried out on 7-24 GHz that resulted with the TR 38.820.
· Proposal NTN-1.2.2: As part of the NR-NTN-solutions WI, RAN4 to carry out FR2 coexistence analysis with VSAT/ESIM in UL Satellite Ka band in complement to the on-going FR1 coexistence analysis. 


Question NTN-1.3: What typical deployments should be considered in Satellite Ka band for adjacent channel coexistence studies with TN’s n258 (24.25 – 27.5 GHz)?
· Option 1 (Proposal 8, 9, 10 of RP-210439): RAN can limit scope to scenarios with Urban Macro and Dense Urban TN deployment for NTN-TN coexistence analysis in FR2. Rural and Indoor scenarios can be removed or at least deprioritized in FR2 NTN-TN coexistence analysis.
· Option 2: Other proposal to be suggested

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	Apple
	Option 2. Please see our responses to questions NTN-1.1 and NTN-1.2. 

	Ericsson
	This is a RAN4 discussion. Note that the UL scenario is similar to unsynchronized TDD.

	ZTE
	This question itself might be misleading. When considering coexistence for Ka band in DL, it refers to coexistence between TN and NTN in 7-24GHz from our understanding.

	Vodafone
	Option 2: RAN4 to conduct feasibility study  

	Panasonic
	Option 1

	Huawei/HiSilicon
	[bookmark: OLE_LINK19]Option 2. This question can be discussed in RAN4 once a common understanding of how and when to specify Ka band is reached.

	Fraunhofer
	Option 1

	Samsung
	Option 1
It is reasonable since most possible co-existence scenarios for TN & NTN are Urban Macro and Dense Urban.

	MediaTek
	Option 2

	Intelsat
	Option 1

	
	



In summary:
· Option 1: 8 organizations (Thales, Inm, Hughes, ESA, Panasonic, Fraunhofer, Samsung, Intelsat) 
· Option 2: 6 organizations (Apple, VDF, HW, MTK, E///, ZTE) 

About the suggestions
· To be discussed in RAN4

Based on the above, the moderator suggests to discuss in RAN?4, the Details of the Satellite Ka band coexistence analysis as part of the proposed analysis suggested as outcome to the discussion on the NTN-1.2 question.


Question NTN-1.4: Which types of terminal to be considered in priority for Ka band ?
· Option 1 (Proposal 6 of RP-210439): For Ka band, “VSAT” UE including fixed/moving platform mounted terminals are considered as baseline. The RF characteristics of “VSAT” UE in Table 6.1.1.1-3 in 3GPP TR 38.821 shall be assumed in the Rel-17 WI NR-NTN-solutions
· Option 2: Other

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	Apple
	Option 2: The main question is how the Ka-band can be supported and which system parameters will be used. After that we can delve into the details of which associated regulatory requirements we have to fulfil and which terminal types can actually support it. 

	Ericsson
	VSAT UE would make sense; however as outlined above we have concerns on the workload if this non FR1/2 range is included. Terminal technology behaviors need to be considered.


	ZTE
	The selection of UE type is up to the commercial needs and VSAT can be the starting point. But following detailed discussion is up to the decision on Question before w.r.t Ka-band.

	Vodafone 
	VSAT Terminals may be impractical for mobile applications, to be decided later on 

	Panasonic
	Option 1

	Fraunhofer
	Option 1

	Samsung
	Option 1

	MediaTek
	Option 1

	Intelsat
	Option 1

	
	



In summary:
· Option 1: 8 organizations (Th, Inm, Hughes, ESA, Panasonic, Fraunhofer, MTK, Intelsat) 
· Option 2: 4 organizations (Apple, E///, ZTE, Vdf) 

About the suggestions
· Further study associated to VSAT UE may be needed in terms of Terminal technology behaviors

Based on the above, the moderator suggests
· Proposal NTN-1.4: As per RP-290207 (Proposal 2 and note), “VSAT” devices with external antenna (including fixed and moving platform mounted devices) for satellite Ka band are supported in the WID. The simulation assumptions in TR 38.821 are considered as a baseline for the WI phase.

Question NTN-1.5: What scenarios should be considered for adjacent channel coexistence studies ?
· Option 1 (Proposal 7 of RP-210439) –FR2 coexistence studies could further deprioritize NTN-NTN coexistence scenarios as well as UL TN 5G NR to UL NTN 5G NR scenario (see figure below)
· Option 2: NTN-NTN coexistence scenarios (GEO/GEO, GEO/NGSO, NGSO/NGSO) have to be considered for Ka band
· Option 3: Other

With respect to Option 1, please note the diagram below, where the interference scenarios in adjacent bands are identified as follows:
· i1: DL TN 5G NR to UL NTN 5G NR
· i2: UL NTN 5G NR to DL TN 5G NR
· i3: UL NTN 5G NR to UL TN 5G NR
· (i4): UL TN 5G NR to UL NTN 5G NR

[image: cid:image001.png@01D71EFF.F6A7E110]

	Organization
	Options

	Thales
	Option 1

	Inmarsat 
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	Ericsson
	This should be a RAN4 discussion


	ZTE
	This should be working group discussion and the scenarios as DL NTN 5G NR to DL TN 5G NR should also be considered.

	Vodafone
	Option 3, Allow RAN4 to carry out a feasibility 

	Panasonic
	Option 1

	Huawei/HiSilicon
	Option 3. This question can be discussed in RAN4 once a common understanding of how and when to specify Ka band is reached.

	Fraunhofer
	Option 1

	MediaTek
	Option 3

	Intelsat
	Option 1

	
	



In summary:
· Option 1: 7 organizations (Th, Inm, Hughes, ESA, Panasonic, Frainhofer, Intelsat) 
· Option 2: 0 organizations () 
· Option 3: 5 organizations (E///, ZTE, VdF, HW, MTK) 

About the suggestions
· This scenario should be discussed in RAN4

Based on the above, the moderator suggests
· Same proposal as for question NTN-1.3
· Moderator’s view: FR2 coexistence analysis as suggested by the proponents appear less complex than for FR1.

Question NTN-1.6: What scenarios should be considered for adjacent channel coexistence studies for “DL satellite Ka band”?
· Option 1 (Proposal 11 & 12 of RP-210439): For satellite Ka band NTN DL (17.3 – 20.2 GHz), RAN doesn’t need to undertake any coexistence study with TN FR2. For the purpose of specifying NTN BS (i.e. satellite TX) Radio transmission and reception requirements in satellite Ka band DL (17.3 – 20.2 GHz), RAN can use ITU-R, ETSI and appropriate regional regulatory sources as reference
· Option 2: Other suggestion

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	ZTE
	Option-2. The previous work done in TR 38.820 is mainly to focus the TN deployment within 7-24GHz, therefore it’s quite essential to guarantee coexistence performance between TN and NTN. 

	Vodafone
	Option 2

	Panasonic
	Option 1

	Huawei/HiSilicon
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Option 2. This question can be discussed in RAN4 once a common understanding of how and when to specify Ka band is reached.

	Fraunhofer
	Option 1

	MediaTek
	Option 2

	Intelsat
	Option 1

	
	



In summary:
· Option 1: 6 organizations (Th, Inm, Hughes, ESA, Panasonic, Fraunhofer,) 
· Option 2: 0 organizations (ZTE, Vdf, HW, MTK) 

About the suggestions
· ZTE requests that coexistence anamysis between DL Satellite Ka band (17.3 – 20.2 GHz) and TN be carried out

Based on the above, the moderator suggests
· Proposal NTN-1-6: RAN4 to identify the TN bands, if any, in coexistence with DL Satellite Ka band (17.3 – 20.2 GHz)

Question NTN-1.7: Are the general system level parameters for adjacent channel coexistence studies for “satellite Ka band” agreeable ?
· Option 1 (Proposal 5 of RP-210439): For its adjacent channel coexistence studies, satellite Ka band should consider a density of fixed and mobile “VSAT” type UEs (i.e. including ESIMs) of the order of 1 UE per-km2 in “Rural”, “Urban Macro” and “Urban Dense” areas
· Option 2: Other

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	Ericsson
	RAN4 should agree on the parameters, not RAN.

	ZTE
	This need more WG discussion especially to agree some parameters for system level simulation in RAN level is not appropriate. 

	Vodafone 
	Option 2, we would prefer RAN4 to conduct a feasibility study 

	Panasonic
	Option 1

	Huawei/HiSilicon
	Option 2. The parameters should be discussed in RAN4.

	Fraunhofer 
	Option 1

	Samsung
	It may be more appropriate to discuss system level parameters for co-existence studies in RAN4.

	MediaTek
	Option 2

	Intelsat
	Option 1



In summary:
· Option 1: 7 organizations (Th, Inm, Hughes, ESA, Panasonic, Franhofer, Intelsat) 
· Option 2: 6 organizations (E///, ZTE, VDF, HW, SS, MTK) 

About the suggestions
· Discuss system level parameters for adjacent channel coexistence studies for “satellite Ka band” in RAN4

Based on the above, the moderator suggests to discuss in RAN4 the proposed parameters as part of the proposed analysis suggested as outcome to the discussion on the NTN-1.2 question.

Question NTN-1.8: Which 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) be considered in priority for the definition of the requirements that should be met in Ka band ?
· Option 1 (based Proposal 1 & 12 and references [8], [9], [10], [11], [12] of RP-210439): Use at least the following sources for the definition of the requirements that should be met in Ka band: ITU-R Radio Regulations article 5, WRC Resolutions 156, 169 and 173. ETSI TC-SES relevant harmonized standards for UEs operating in Ka band (e.g.  ETSI EN 303 978, ETSI EN 303 979) and appropriate regional regulatory sources
· Option 2: Other

	Organization
	Options

	Thales
	Option 1

	Inmarsat 
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	ZTE
	These kinds of regulatory work done before could be taken as reference, this is just normal RAN4 work as usual. It’s not clear that how priority discussion could further help normative RAN4 work.

	Vodafone
	Option 2

	Panasonic
	Option 1

	Fraunhofer
	Option 1

	MediaTek
	Relevant regulatory work can be used as reference in RAN4 work.

	Intelsat
	Option 1



In summary:
· Option 1: 7 organizations (Th, Inm, Hughes, ESA, Panasonic, Fraunhofer, Intelsat) 
· Option 2: 3 organizations (ZTE, VDF, MTK) 

About the suggestions
· Relevant regulatory work can be used as reference in RAN4 work

Based on the above, the moderator suggests to discuss in RAN4, the proposed regulatory sources as part of the proposed analysis suggested as outcome to the discussion on the NTN-1.2 question.


Question NTN-1.9: How other frequency bands falling in between FR1 & FR2 be handled (e.g. Ku band)?
· Option 1 (Proposal 13 of RP-210439): Other bands allocated to satellite communications above 7 GHz (i.e. Ku band, Q/V band) should benefit from similar treatment and considered as FR2, similar to Ka band, when proposed for dedicated Work Item
· Option 2: Other

	Organization
	Options

	Thales
	Option 1

	Inmarsat 
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	Apple
	Option 2: Ku-band is between 7 and 24GHz and thus more studies are needed to understand whether it can be qualified as FR2 or FR1.

	Ericsson
	Further work on this frequency range is needed before deciding whether a generic conclusion works.


	ZTE
	Option-2. More working group discussions are needed especially like treating above 7GHz as FR2, at least this is not aligned with the existing RAN4 assumption.

	Vodafone 
	Option 2

	Panasonic
	Option 1

	Huawei/HiSilicon
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Option 2. We should understand how to handle Ka band first before discussing this question.

	Fraunhofer
	Option 1

	MediaTek
	Option 2. This can be discussed in working groups

	Intelsat 
	Option 1



In summary:
· Option 1: 0 organizations (Th, Inm, Hughes, ESA, Panasonic, Fraunhofer, Intelsat) 
· Option 2: 0 organizations (Apple, E///, ZTE, VDF, HW, MTK) 
· Option 3: 0 organizations () 

About the suggestions
· understand how to handle Ka band first before discussing Ku band

Based on the above, the moderator suggests to postpone discussion on Ku band once the necessary RAN4 analysis on Ka band are completed.

[bookmark: _Toc67653284]2.2 Organization of the RAN4 normative activity

Question NTN-2.1:  How should the NTN related co-existence and RF feasibility studies be captured in the set of 3GPP documents ?
· Option 1: to include in TR 38.803 “Study on new radio access technology: Radio Frequency (RF) and co-existence aspects”, the NTN related co-existence and RF feasibility studies 
· Option 2: to develop a new TR capturing the NTN related co-existence and RF feasibility studies

	Organization
	Options

	Thales
	Option 2

	Inmarsat
	Option 2

	Hughes/EchoStar
	Option 2, but OK with Option 1

	ESA
	Option 2 (but also Option 1 is fine to have a single TR)

	Apple
	No strong preference. An existing spec though is preferred to ensure reusability of text from existing features. Option 1 is therefore ok for us.  

	Ericsson
	Option 2; RAN4 led TR is preferable

	ZTE
	Option 2 to have clear TR to document the study items.

	CATT
	We propose to use option 2. The content is quite different from 38.803. 

	Vodafone 
	Option 2 , RAN4 to conduct a study and a dedicated TR to be developed for this 

	Huawei/Hisilicon
	Option 2, it is preferable to have a new TR to capture the NTN related co-existence and RF feasibility studies

	Fraunhofer
	Option 2, but option 1 possible as well.

	Samsung
	Option 2

	MediaTek
	Option 2

	Intelsat
	Option 2

	
	



In summary:
· Option 1: 1 organizations (Apple) 
· Option 2: 13 organizations () 
· Option 3: 0 organizations () 

About the suggestions
· An existing spec though is preferred to ensure reusability of text from existing features

Based on the above, the moderator suggests
· Proposal NTN-2.1: RAN4 to develop a new TR capturing the NTN related to RF and co-existence aspects possibly referring to some TR 38.803 clauses and reuse relevant KPIs as appropriate

Question NTN-2.2:  How should the radio transmission and reception requirements for NTN ‘BS’ (HAPS and Satellite) be captured in the set of 3GPP documents ?
· Option 1: to include in the existing TS 38.104 “NR; Base Station (BS) radio transmission and reception”, the radio transmission and reception requirements for NTN ‘BS’ (HAPS and Satellite) 
· Option 2: to develop a new TS capturing the radio transmission and reception requirements for NTN ‘BS’ (HAPS and Satellite)

	Organization
	Options

	Thales
	Option 2

	Inmarsat
	Option 2

	Hughes/EchoStar
	Option 2

	ESA
	Option 2

	Ericsson
	This is related to the discussion on architecture and that should be solved first. Our general preference is option 2 for Satellite. It would be good to discuss HAPS separately and whether the HAPS is it’s own separate spec, part of Satellite or part of the existing spec.


	ZTE
	Option 2. As highlighted in our contribution, this TS can be used to capture related information for all NTN “BS” beyond the ground BS as future-proof extension.


	CATT
	We prefer option 2. 


	Vodafone 
	HAPS and Satellite to be separated, potentially HAPS ‘Specification ‘could’ be with the Mobile Specs. 

	Huawei/Hisilicon
	RAN4 is working on co-existence study at this moment. We suggest to discuss how to capture the requirements after co-existence study is finished, and such discussion can be handled in RAN4. We did not see urgency and necessity to decide in this plenary. 

	Fraunhofer
	Option 2

	Samsung
	Option 2

	MediaTek
	Further discuss RAN4 co-existence aspects. How to capture requirements can be discussed later.

	Intelsat
	Option 2

	
	



In summary:
· Option 1: 0 organizations () 
· Option 2: 10 organizations () 
· Option 3: 2 organizations (HW, MTK) 

About the suggestions
· HAPS and Satellite to be separated, potentially HAPS ‘Specification ‘could’ be with the Mobile Specs
· Further discuss RAN4 co-existence aspects. How to capture requirements can be discussed later

Based on the above, the moderator suggests
· Proposal NTN-2.2: RAN4 to develop a new TS capturing the radio transmission and reception requirements for Satellite ‘BS’, FFS how to capture HAPS ‘BS’

Question NTN-2.3:  How should the RRM requirements for NTN be captured in the set of 3GPP documents ?
· Option 1: to include in the existing TS 38.133 “NR; Requirements for support of radio resource management”, the RRM requirements for NTN 
· Option 2: to develop a new TS capturing the RRM requirements for NTN

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	Apple
	Option 1 

	ZTE
	Option-2 is slightly preferred in order to define a clear set of RAN4 spec for NTN case. W.r.t the Option-1, it’s also acceptable if majority support.

	CATT
	Option 1

	Vodafone 
	Option 1

	Huawei/HiSilicon
	RRM discussion for NTN is on-going in RAN4 with limited outcome. We would suggest to discuss handling of the specification after there are sufficient amount of progress for NTN RRM, based on which, RAN4 can decide how to capture the requirements. We did not see urgency and necessity to decide in this plenary.

	Fraunhofer
	Option 1

	Samsung
	Option 1

	MediaTek
	Further discuss RAN4 RRM aspects. How to capture requirements can be discussed later.

	Intelsat
	Option 1



In summary:
· Option 1: 10+1 organizations () 
· Option 2: 0 organizations () 
· Option 3: 2 organizations (HW, MTK) 

About the suggestions
· to discuss handling of the specification after there are sufficient amount of progress for NTN RRM

Based on the above, the moderator suggests
· Proposal NTN-2.3: RAN4 to further discuss the inclusion in the existing TS 38.133 “NR; Requirements for support of radio resource management”, of the RRM requirements for NTN

Question NTN-2.4:  How should the radio transmission and reception requirements for specific NTN user equipment be captured in the set of 3GPP documents ?
· Option 1: to include in the existing TS 38.101-1, 2 or 3 “NR; User Equipment (UE) radio transmission and reception; Part X”, the radio transmission and reception requirements for a new class of NTN UE operating in Ku/Ka bands 
· Option 2: to develop a new TS capturing the radio transmission and reception requirements for specific NTN UE operating in Ku/Ka bands

	Organization
	Options

	Thales
	Option 2

	Inmarsat
	Option 2

	Hughes/EchoStar
	Option 2

	ESA
	Option 2

	Apple
	As stated in the earlier comments, the first part would be to define the operation of NTN in those bands before coming up with the UE requirements. We would therefore request 3GPP RAN to first consider the definition of NTN operation on these bands. 

	Ericsson
	Option 2 for Satellite. Consider separately whether HAPS is in the same spec, the existing spec or its own spec.

	ZTE
	Option 2 is preferred.

	CATT
	We are fine with option 2. 

	Vodafone 
	Option 2 , HAPS to be separated from  Satellite specs. 

	Huawei/Hisilicon
	RAN4 is working on co-existence study at this moment. We suggest to discuss how to capture the requirements after co-existence study is finished, and such discussion can be handled in RAN4. We did not see urgency and necessity to decide in this plenary. 

	Fraunhofer 
	Option 2

	Samsung
	Option 2

	MediaTek
	Further discuss RAN4 co-existence aspects. How to capture requirements can be discussed later.

	Intelsat
	Option 2

	
	



In summary:
· Option 1: 0 organizations () 
· Option 2: 0 organizations () 
· Option 3: 0 organizations (HW, Apple, MTK) 

About the suggestions
· Further discuss RAN4 co-existence aspects before discussing how to capture requirements.
· Consider separately whether HAPS is in the same spec, the existing spec or its own spec

Based on the above, the moderator suggests
· Proposal NTN-2.4: RAN4 to further discuss the development of a new TS capturing the radio transmission and reception requirements for specific NTN UE operating in satellite Ka band.


Question NTN-2.5:  How should the conformance requirements for NTN ‘BS’ (HAPS and Satellite) be captured in the set of 3GPP documents ?
· Option 1: to include in the existing TS 38.141-1/-2 “NR; Base Station (BS) conformance testing” (-1 for Conducted conformance testing and -2 for Radiated conformance testing if any) the conformance testing requirements for NTN ‘BS’ (HAPS and Satellite)
· Option 2: to develop a new TS capturing the conformance testing requirements for NTN ‘BS’ (HAPS and Satellite)

	Organization
	Options

	Thales
	Option 2

	Inmarsat
	Option 2

	Hughes/EchoStar
	Option 2

	ESA
	Option 2

	Ericsson
	Depends on the architecture discussion. The conformance spec approach should correspond to the core spec approach.

	ZTE
	Option 2

	CATT
	Option 2

	Vodafone 
	Option 2

	Huawei/Hisilicon
	We suggest to discuss how to capture the requirements in performance-part of the work, and such discussion can be handled in RAN4. We did not see urgency and necessity to decide in this plenary. 

	Fraunhofer
	Option 2

	Samsung
	Option 2

	MediaTek
	Further discuss RAN4 conformance requirements in performance part. How to capture requirements can be discussed later.

	Intelsat
	Option 2



In summary:
· Option 1: 0 organizations () 
· Option 2: 10 organizations () 
· Option 3: 3 organizations (E///, HW, MTK) 

About the suggestions
· The conformance spec approach should correspond to the core spec approach

Based on the above, the moderator suggests
· Proposal NTN-2.5: RAN4 to further discuss the development of a new TS capturing the conformance testing requirements for Satellite ‘BS’.

[bookmark: _Toc67653285]2.3 HAPS handling aspects

Question NTN-3.1:  Is it necessary to add a note in NTN WID to clarify HAPS and Satellite deployments should be separated ?
· Option 1: Yes
· Option 2: No

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 1

	ESA
	Option 1

	SoftBank
	Option 1

	Ericsson
	Option 1


	ZTE
	Option 1


	CATT
	Option 1


	Vodafone 
	Option 1

	Panasonic
	Option 1

	Huawei/HiSilicon
	Option 1

	Fraunhofer 
	Option 1

	Samsung
	Option 1

	MediaTek
	Option 1

	Intelsat
	Option 1



In summary:
· Option 1: 15 organizations () 
· Option 2: 0 organizations () 

Based on the above, it is agreed to add a note in NTN WID to clarify HAPS and Satellite deployments should be separated.

Question NTN-3.2:  How to clarify HAPS and Satellite deployments should be separated ?
· Option 1: Add the following note in the justification clause of the NTN WID: “Note that HAPS, since they are defined as Airborne, the service link may use a different spectrum allocation as compared to satellites, which are defined as spaceborne.”
· Option 2: Add a different note and hence suggest alternative text

	Organization
	Options

	Thales
	Option 1

	Inmarsat
	Option 1

	Hughes/EchoStar
	Option 2 (agreed to change to option 1)

	ESA
	Option 1

	SoftBank
	Option 1, but Option 2 can also be considered if companies have a concern.

	ZTE
	Option 1

	CATT
	Option 1

	Vodafone 
	Option 1

	Panasonic
	Option 1

	Huawei/HiSilicon
	Option 1

	Fraunhofer
	Option 1

	MediaTek
	Option 1

	Intelsat
	Option 1



In summary:
· Option 1: 13+1 organizations () 
· Option 2: 0 organizations () 
· Option 3: 0 organizations () 

Based on the above, the following proposal appears agreeable:
· Proposal NTN2.3: Add the following note in the justification clause of the NTN WID: “Note that HAPS, since they are defined as Airborne, the service link may use a different spectrum allocation as compared to satellites, which are defined as spaceborne.”

[bookmark: _Toc67653286]2.4 LS reply to incoming ITU-R WP4 LS (RP-210219)

Please review and comments the proposed LS response directly in the separate document (based on RP-210228)

	Organization
	Options

	Thales
	Agree to prepare a response in which the NR-NTN-solutions WI scope is being updated

	Inmarsat
	Agree to work on a response encompassing update of the NR-NTN solution WI scope

	Hughes/EchoStar
	Agree with to send response with updates on NTN-NR scope of the normative phase and progress 

	ESA
	Inform and update the ITU-R WP4 group

	Ericsson
	As we updated WP4B on the NTN work in 3GPP as late as last December we don't see a need for another update from this meeting. In the December reply we provided references to both the SI TR and to the WID. The draft LS essentially repeats the WID. Also, work is in progress on most NTN aspects (including how/where to specify the new parts). Thus we propose to simply note the incoming LS without replying.

	CATT
	Agree to send a LS response to indicate the update of the WI scope and our progress.

	Vodafone 
	Agree to send an LS 

	Panasonic
	Agree to send a response to explain the WI status and how the NTN work is going to be specified in 3gpp.

	Huawei/HiSilicon
	OK to have a response to the incoming LS RP-210219. Regarding the content of the LS, the draft LS includes some WID objectives which has not yet been finally agreed. In order not to cause confusion, we suggest to remove such objectives. Details see the revision in the separate document.

	Intelsat
	Agree and provide an update



In summary:
· Agree: 9 organizations () 
· Suggest to note the incoming LS: 1 organizations (E///) 

Based on the above, the moderator suggests to send an LS response in which the NR-NTN-solutions WI scope is provided since the details of the WI scope have not been provided before to ITU-R WP4B.
· Proposal NTN-2.4: Approve the LS reply proposed and revised by Huawei 



[bookmark: _Toc67653287]Intermediate round discussion

[bookmark: _Toc67653288]3.1 Ka band handling aspects

Based on the initial round feedbacks, a new set of proposals is being suggested. Each organization is invited to agree, disagree or suggest modifications to these proposals.

1/ 1st set of Ka band related proposals to be discussed
· Proposal NTN-1.1: The scenarios to be considered by 3GPP in relation to the Satellite Ka band (17.3 – 20.2 GHz -DL) and (27.0 – 30.0 GHz - UL) as allocated by ITU-R to satellite services shall be limited to VSAT, ESIM terminals. Handheld terminals are de-prioritized in Rel-17.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	Ericsson
	Partially agree
	We do not agree as yet that Ka band is suitable for an example band considering that it is not FR1 or FR2 and the workload. We can agree than handheld terminals are deprioritized at these kind of frequencies though.

	ESA
	Agree
	Satellite broadband services are mostly (or exclusively) viable in Ka-band, where the satellite spectrum, the satellite payload, and VSAT/ESIM terminals can support the high traffic demand and user peak data-rates. FR1 satellite spectrum, regional regulations, and coordination among satellite systems are not compatible in most of the case with the minimum 5G eMBB numerology (e.g., bandwidth greater than 5 MHz).
3GPP stakeholders have endorsed the Rel.17 package, where NTN eMBB services were included. 5G verticals are expecting that this 3GPP commitment will be fulfilled. Ka-band spectrum is an essential component of this WI and it has been declared since the very first study phase.

	Fraunhofer
	Agree
	Agree with ESA

	Panasonic
	Agree
	

	Inmarsat
	Agree
	Ka band is the most representative of all the bands used for VSAT/ESIM broadband use cases, and it’s one of the most mature, hence it would be the best candidate for being an exemplary band.  
An exemplary band is required for FR2 and as ESA points out, Ka band for VSAT/ESIM satellite eMBB has been in the NTN study since the beginning and has been part of the endorsed Rel 17 package and a key component of the WI.  Not having an exemplary band for broadband would mean dropping eMBB, which would be a major failed commitment towards the 5G verticals.
If the companies in disagreement have a proposal for an alternative exemplary band that is more “suitable”, we are potentially open to hear it, but it will most likely bring us further from having a representative and realistic example.  And obviously we can only work with bands that are approved for satellite use by ITU-R.

	Huawei/HiSilicon
	Partially agree
	Agree that handheld terminals for Ka band are de-prioritized in Rel-17. While we are not sure it is suitable to specify Ka band in Rel-17 due to reasons mentioned in the initial-round discussion.

	Nokia
	Partially agree
	We agree with the limitation to VSAT/ESIM terminals and the deprioritization of handheld terminals. However, judging by the initial round comments, further discussion is clearly needed around the handling of the Ka band. 

	MediaTek
	
	We agree handheld terminals are deprioritized for Ka band

	ZTE
	
	We are fine to de-prioritize the handheld terminal w.r.t the detailed band, still prefer to delay it since  7-24 GHz has not been specified, it is not clear how to support Ka band in Rel-17 considering the workload in RAN4.

	Intelsat
	Agree
	While we agree that the Ka band may be an exemplary band, we prefer that the Ku, Q/V, bands are not excluded from future consideration.



In summary:
· Agree: 7 organizations (Th, Hughes, ESA, Fraunhofer, Panasonic, Inmarsat, Intelsat) 
· Agree with modifications: 5 organizations (E///, HW, Nokia, MTK, ZTE) 
· Disagree: 0 organizations () 

About the suggestions
· Ka band is not yet suitable for an example band considering that it is not FR1 or FR2 and the workload. 
· Ku, Q/V, bands shall not be excluded from future consideration

Based on the above, the moderator suggests
· Proposal NTN-3.1.1: The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services. The work can be limited to VSAT, ESIM service and terminals while Handheld terminals are de-prioritized.

2/ 2nd set of Ka band related proposals to be discussed
· Proposal NTN-1.2.1: RAN4 shall carry out an analysis as part of Rel-17 to identify further technical issues, if any, associated to the deployment of NR (FDD mode) in the satellite Ka band. This RAN4 NTN analysis is complementary and independent to the study (focused on terrestrial networks) already carried out on 7-24 GHz that resulted with the TR 38.820.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	Ericsson
	Disagree
	This is in effect extending the scope of the study to include 7-24 aspects and FDD. This may also necessitate some work in RAN1 as well as RAN4. Considering that we already have the agreed FR1 bands to deal with and also HAPS/HIBS, the overall workload seems very large. We suggest to review after progress on the existing example band and HAPS/HIBS is achieved.

	Deutsche Telekom
	Disagree
	We agree with the reasoning by Ericsson.

	ESA
	Agree
	Again, the Ka-band satellite allocation given by ITU, and it doesn’t follow the 3GPP definition that FR2 should start at 24 GHz.
Ka-band satellite spectrum has been inserted, reviewed, and evaluated in the two previous study items.

	Fraunhofer
	Agree
	Agree with ESA

	Panasonic
	Agree
	

	Inmarsat
	Agree
	As pointed out, FR1 and FR2 ranges have been defined by 3GPP based on the bands that are allocated for 5G terrestrial deployment.  This Ka band range is allocated to satellite using FDD and, since this group has no intention – nor it should have – to overrule ITU-R regulations, this is the only viable route to fulfil the WI commitment for Rel 17 NTN, which includes eMBB.
As a side note, the majority of the items related to HAPS/HIBS, particularly exemplary bands, are marked as FFS and no decision has been taken yet, also because the topic is still being debated by ITU-R/WRC, with no or very few HAPS/HIBS in current operation; whereas Ka band use for VSAT/ESIM eMBB is well-established and defined.

	Huawei/HiSilicon
	Disagree
	We would suggest to prioritize work in FR1 bands. Ka band can be reviewed after sufficient progress of the agreed exemplary band being achieved. 

	Nokia
	
	Maybe a way forward could be to progress sequentially, i.e. expedite the first example band and then revisit these questions. 

	ZTE
	
	Prefer to finish the FR1 band firstly based on the agreement.

	Intelsat
	Agree
	



In summary:
· Agree: 7 organizations (Th, Hughes, ESA, Fraunhofer, Panasonic, Inm, Intelsat) 
· Agree with modifications: 0 organizations () 
· Disagree: 5 organizations (E///, DT, HW, NOK, ZTE) 

About the suggestions
· to review after progress on the existing example band and HAPS/HIBS is achieved.

Based on the above, the moderator suggests
· Proposal NTN-3.1.2.1: RAN recognize the need to carry out an analysis in RAN4 to identify further technical issues, if any, associated to the deployment of NR (FDD mode) in the satellite Ka band.
· Proposal NTN-3.1.2.2: This RAN4 satellite Ka band analysis is complementary and independent to the study (focused on terrestrial networks) already carried out on 7-24 GHz that resulted with the TR 38.820.
· Proposal NTN-3.1.2.3: Such RAN4 satellite Ka band analysis can be carried out as part of the Rel-17 after sufficient progress has been made on FR1 coexistence analysis.

3/ 3th set of Ka band related proposals to be discussed
· Proposal NTN-1.2.2: As part of the NR-NTN-solutions WI, RAN4 to carry out FR2 coexistence analysis with VSAT/ESIM in UL Satellite Ka band in complement to the on-going FR1 coexistence analysis. 

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	Ericsson
	Disagree
	We should firstly prioritize the already agreed FR1 band and also HAPS/HIBS.

	Deutsche Telekom
	Disagree
	Same as Ericsson

	ESA
	Agree
	

	Fraunhofer
	Agree
	

	Panasonic
	Agree
	

	Inmarsat
	Agree
	

	Huawei/HiSilicon
	Disagree
	We would suggest to prioritize work in FR1 bands. Ka band can be reviewed after sufficient progress of the agreed exemplary bands being achieved.

	ZTE
	
	It’s up to the workload in RAN4, and can be considered in step by step.

	Intelsat
	Agree
	



In summary:
· Agree: 7 organizations (Th, Hughes, ESA, FRA, PANA, INM, Intelsat) 
· Agree with modifications: 0 organizations () 
· Disagree: 4 organizations (E///, DT, HW, ZTE) 

About the suggestions
· prioritize the already agreed FR1 band and also HAPS/HIBS

Based on the above, the moderator suggests
· Proposal NTN-3.1.3.1: RAN recognizes the need to carry out FR2 coexistence analysis with VSAT/ESIM in UL Satellite Ka band in complement to the on-going FR1 coexistence analysis
· Proposal NTN-3.1.3.2: Such RAN4 FR2 coexistence analysis (UL) can be carried out as part of the Rel-17 after sufficient progress has been made on FR1 coexistence analysis.

4/ 4th set of Ka band related proposals to be discussed
· Proposal NTN-1.4: As per RP-290207 (Proposal 2 and note), “VSAT” devices with external antenna (including fixed and moving platform mounted devices) for satellite Ka band are supported in the WID. The simulation assumptions in TR 38.821 are considered as a baseline for the WI phase.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	The above proposal should be RP-202907. 
Additionally, this was also endorsed in RP-202908

	Ericsson
	Disagree
	RAN4 should make decisions on the simulation assumptions; of course RAN4 can consider 38.821 and whether it is suitable as baseline.

	ESA
	Agree
	

	Fraunhofer
	Agree
	

	Panasonic
	Agree
	

	Inmarsat
	Agree
	Yes, the decision will be taken by RAN4, but since this is integral to the discussion related to Ka band as an exemplary band for NTN, for which the decision was deferred by RAN4 to RAN Plenary, this topic was brought up for discussion.  Otherwise it would have happily stayed with RAN4.
This is to clarify that the scope of NTN FR2 exemplary band will be limited to a specific set of UE types.

	Huawei/HiSilicon
	Disagree
	Ka band is not in the WID. We would suggest to prioritize work in FR1 bands. Ka band can be reviewed after sufficient progress of the agreed exemplary bands being achieved.

	Nokia
	
	Maybe a way forward here could be to replace “satellite Ka band” with “satellite NR bands”. 

	ZTE
	
	The detailed parameters can be used for RAN4 discussion as inputs. Updates should also be allowed if needed based on contribution

	Intelsat
	Agree
	



In summary:
· Agree: 7 organizations (Th, Hughes, ESA, FRA, PANA, INM, Intelsat) 
· Agree with modifications: 2 organizations (Nokia, ZTE) 
· Disagree: 2 organizations (E///, HW) 

About the suggestions
· prioritize work in FR1 bands
· RAN4 can consider 38.821 and whether it is suitable as baseline

Based on the above, the moderator suggests
· Proposal NTN-3.1.4: The simulation assumptions in TR 38.821 for “VSAT” devices with external antenna (including fixed and moving platform mounted devices) operating in satellite Ka band should be considered for the WI phase.


5/ 5th set of Ka band related proposals to be discussed
· Proposal NTN-1-6: RAN4 to identify the TN bands, if any, in coexistence with DL Satellite Ka band (17.3 – 20.2 GHz)

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	ESA
	Agree
	

	Fraunhofer
	Agree
	

	Panasonic
	Agree
	

	Inmarsat
	Agree
	

	Nokia
	Agree
	Note that this would only be able to be completed once the 7-24GHz SI is completed. 

	ZTE
	Agree
	It will be one possible case for study once the FR2 related work is triggered. 

	Intelsat
	Agree
	



In summary:
· Agree: 9 organizations (Th, Hughes, ESA, FRA, PANA, INM, Nokia, ZTE, Intelsat) 
· Agree with modifications: 0 organizations () 
· Disagree: 0 organizations () 

About the suggestions
· Identification of the TN bands once 7-24GHz SI is completed

Based on the above, the moderator suggests
· Proposal NTN-3.1.6: RAN4 to identify the TN bands, if any, in coexistence with DL Satellite Ka band (17.3 – 20.2 GHz). The outcomes of the  7-24 GHz SI in TR 38.820 “Study on the 7 to 24 GHz frequency range for NR” should be considered.


[bookmark: _Toc67653289]3.2 Organization of the RAN4 normative activity

Question NTN-3.2:  Are the following proposals agreeable ?
· Proposal NTN-2.2.1: RAN4 to develop a new TR capturing the NTN related to RF and co-existence aspects possibly referring to some TR 38.803 clauses and reuse relevant KPIs as appropriate
· Proposal NTN-2.2.2: RAN4 to develop a new TS capturing the radio transmission and reception requirements for Satellite ‘BS’. FFS how to capture HAPS ‘BS’
· Proposal NTN-2.2.3: RAN4 to further discuss the inclusion in the existing TS 38.133 “NR; Requirements for support of radio resource management”, of the RRM requirements for NTN
· Proposal NTN-2.2.4: RAN4 to further discuss the development of a new TS capturing the radio transmission and reception requirements for specific NTN UE operating in satellite Ka band.
· Proposal NTN-2.2.5: RAN4 to further discuss the development of a new TS capturing the conformance testing requirements for Satellite ‘BS’.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	Ericsson
	
	Proposal 2.2.1: Agree to create new TR and possibly refer to 38.803. Do not understand fully what is meant with “re-use relevant KPIs as appropriate”; please clarify.
Proposal 2.2.2: The architecture discussion is not complete so we are uncomfortable to use the term “BS”. Replace the term “BS” with “node” and then add “Meaning of node subject to architecture discussion” and then we are OK. (OK to agree to create new satellite spec)
Proposal 2.2.3: OK
Proposal 2.2.4: We should firstly agree about the Ka band. How about the terminal specification for the FR1 bands ?
Proposal 2.2.5: Same comments about replace “BS” with “node” and add sentence about meaning of node. Then, if we agree a separate core spec then in our view we can already agree a new conformance spec.

	Deutsche Telekom
	Partly
	Proposal 2.2.2: We are fine with a new TS for Satellite, but the HAPS topic (incl. the discussion on the exact wording) needs to be separated.

	CATT
	Agree
	

	ESA
	Agree
	

	Fraunhofer
	Agree
	

	Inmarsat
	Agree
	

	Huawei/HiSilicon
	Partially agree
	For Proposal NTN-2.2.2, as we respond in the initial round discussion, we would suggest to discuss how to capture rado transmission and reception requirements for satellite ‘BS’ after sufficient progress being achieved in RAN4. How to capture the requirements in specification is usually handled in working group instead of plenary. We should avoid doing working group job at plenary. Proposed revision “Proposal NTN-2.2.2: RAN4 to further discuss how to capture the radio transmission and reception requirements for NTN ‘BS’”
For Proposal NTN-2.2.4: it is true that such work is typically to be handled in RAN4. However, as there is no common understanding whether/how to support Ka band in Rel-17 NR NTN WI yet, RAN4 will be confused with such proposal. So we suggest to remove this proposal.

	Nokia
	Mostly agree
	In Proposal 2.2.4, we suggest replacing “satellite Ka band” with “satellite NR bands”.

	MediaTek
	Partly Agree
	Proposal 2.2.1: agree
Proposal 2.2.2, 2.2.3, 2.2.4, 2.2.5: Further discuss these aspects in RAN4. How to capture requirements can be discussed later.

	ZTE
	Partial agree
	Fine with Proposal NTN-2.2.2 / 2.2.3/ 2.2.4/ 2.2.5. For the proposal 2.2.1, prefer to update it as:
Proposal NTN-2.2.1: RAN4 to develop a new TR capturing the NTN related to RF and co-existence aspects possibly referring to some TR 38.803 clauses and reuse relevant KPIs as appropriate

	Intelsat
	Agree
	



In summary:
· Agree: 7 organizations (Th, Hughes, CATT, ESA, FRA, INM, Intelsat) 
· Agree with modifications: 6 organizations (DT, HW, E///, Nok, MTK, ZTE) 
· Disagree: 0 organizations () 
Based on the above, the moderator suggests
· Proposal NTN-3.2.1: RAN4 to develop a new TR capturing the NTN related to RF and co-existence aspects possibly referring to some TR 38.803 clauses and reuse relevant KPIs as appropriate
· Proposal NTN-3.2.2-1: RAN4 to further discuss the development of a new TS capturing the radio transmission and reception requirements for Satellite node. Meaning of “satellite node” subject to architecture discussion.
· Proposal NTN-3.2.2-2: RAN4 to further discuss the development of a new TS capturing the radio transmission and reception requirements for HAPS node. Meaning of “HAPS node” subject to architecture discussion.
· Proposal NTN-3.2.3: RAN4 to further discuss the inclusion in the existing TS 38.133 “NR; Requirements for support of radio resource management”, of the RRM requirements for NTN
· Proposal NTN-3.2.5: RAN4 to further discuss the development of a new TS capturing the conformance testing requirements for Satellite node. Meaning of “satellite node” subject to architecture discussion


[bookmark: _Toc67653290]3.3 HAPS handling aspects

Question NTN-3.3:  Can the following note be added in the justification clause of the NR-NTN-solutions WID ?
·  “Note that HAPS, since they are defined as Airborne, the service link may use a different spectrum allocation as compared to satellites, which are defined as spaceborne.”

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	SoftBank
	Agree
	

	Ericsson
	Agree
	

	Deutsche Telekom
	Partly Agree
	But we suggest being more precise and instead adding it as a note in the justification section we add under RAN4 Objectives, something like:
“The spectrum usage on the service link of HAPS might be a different spectrum allocation (e.g. IMT spectrum for Mobile Services) than for Satellite. 
The details are part of the further discussion particular in RAN4.”
We can also add “Airborne” and “Spaceborne” if someone insists (we do not need this).

	CATT
	Agree
	

	ESA
	Agree
	

	Fraunhofer
	Agree
	

	Panasonic
	Agree
	

	Inmarsat
	Agree
	

	Huawei/HiSilicon
	Agree
	

	Nokia
	Agree
	We are also fine to put this in the objective section as suggested by DT. 

	MediaTek
	Agree
	

	ZTE
	Agree
	

	Intelsat
	Agree
	



In summary:
· Agree: 14 organizations (Th, Hughes, SB, E///, CATT, ESA, FRA, PANA, INM, HW, Nok, MTK, ZTE, Intelsat) 
· Agree with modifications: 1 organizations (DT) 
· Disagree: 0 organizations () 

About the suggestions
· Add also another note in objective clause: “The spectrum usage on the service link of HAPS might be a different spectrum allocation (e.g. IMT spectrum for Mobile Services) than for Satellite. The details are part of the further discussion particular in RAN4.”

Based on the above, the moderator suggests
· That the note to be added in the justification clause as suggested in question NTN-3.3 be endorsed
· A new note for the objective clause be discussed:
· Proposal NTN-3.3: add in the objective clause of the NR-NTN-solutions WID the following “Note that The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite.”

[bookmark: _Toc67653291]3.4 LS reply to incoming ITU-R WP4 LS (RP-210219)

Question NTN-3.4:  Can the LS reply proposed and revised by Huawei be approved?

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	Ericsson
	
	We have provided a proposed update.

1) Agree with QC that we should not forego discussion in RAN and RAN WGs and so the last paragraph of section 1 Overall Description must be removed from the LS.
2) As WP 4B is asking for more detailed description, we should not selectively remove objectives. We also do not agree with repeating content of the WID and spending effort to review rewrites. A better and more transparent approach is to refer to the latest approved WID and attach it to the LS. This should always be correct and accurate.


	CATT
	Agree with latest revision
	Agree with the revision provided by Ericsson.
We do not need to repeat the content of the WID, just make the reference to the WID.

	ESA
	Agree
	

	Fraunhofer
	Agree
	

	Panasonic
	Agree
	

	Inmarsat
	
	We tend to agree with the comments by Ericsson and CATT, probably it makes more sense to keep the WID up to date and attach the latest version of the WID to the LS.
Unless there is a specific reason why the content should be replicated across.

	Huawei/HiSilicon
	Agree
	agree with Ericsson's proposal as well

	Nokia
	Agree
	

	ZTE
	Agree with modification
	We can just provide the reference to the latest updated WI instead of listing all objectives.

	Intelsat
	Agree
	



In summary:
· Agree: 7 organizations (Th, Hughes, ESA, FRA, PANA, Nok, Intelsat) 
· Agree with modifications: 5 organizations (E///, CATT, INM, HW, ZTE) 
· Disagree: 0 organizations () 

About the suggestions
· Refer to WID in the LS and provide the LS 

Based on the above, the moderator suggests to approve the version in which the NR-NTN-solutions WID is referred and provided as attachment to the LS.



[bookmark: _Toc67653292]Fine tuning round discussion

[bookmark: _Toc67653293]4.1 Ka band handling aspects

Based on the intermediate round feedbacks, a new set of proposals is being suggested. Each organization is invited to agree, disagree or suggest modifications to these proposals.

1/ 1st set of Ka band related proposals to be discussed
· Proposal NTN-3.1.1: The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services. The work can be limited to VSAT, ESIM service and terminals while Handheld terminals are de-prioritized.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Apple
	Partially
	The whole proposal is somewhat misleading. The first sentence is effectively the statement, the Ka band definition is not what we decide in 3GPP (unless we are talking about the band plan, but it is not the case). And the second sentence belongs more to what is being proposed in 3.1.2.x.  

	Xiaomi
	Agree
	

	Hughes/EchoStar
	Agree
	

	ZTE
	Partially
	There is not needed to capture the 1st sentence within this proposal. And we are fine to take the 2nd part with following rewording:
· Proposal NTN-3.1.1: The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services. The potential RAN4 work for Ka band can be limited to VSAT, ESIM service and terminals while Handheld terminals are de-prioritized.

	Panasonic
	Agree
	

	Ericsson
	Disagree
	We understand that handheld terminals would not be relevant at these frequencies. But we do not see the need to make agreements about Ka band until a decision on whether it can be commondated considering workload.
We could consider the following:
· Proposal NTN-3.1.1: For frequencies above 17GHz, any work can be limited to VSAT, ESIM service and terminals while Handheld terminals are de-prioritized.


	Mitsubishi
	Agree
	We also feel that Ka-band spectrum is an essential component of this WI for satellite services. While we understand some concerns previously voiced, we think that the current proposal to limit the work to VSAT/ESIM service and terminals is a good compromise solution that should address those concerns.

	Inmarsat
	Agree
	

	Huawei/HiSilicon
	
	Our understanding is that this is a general guideline, and it applies for any releases. It does not mean Ka band should be specified in Release-17. Suggest to clarify in the proposal.

	ESA
	Agree
	We have already underlined the important need for the Ka-band spectrum inclusion. Only VSAT/ESIM is already limiting and reducing the RAN4 workload.

	Nokia
	Partially
	We support Ericsson’s proposal. 



In summary:
· Agreements: 7 organizations (Th, Xiaomi, Hughes,  Pana, MITS, Inm, ESA)
· Disagreements: 5 organizations (App, ZTE, E///, HW, Nok) 

Moderator’s comment
· For Ku band the assumptions of supporting VSAT/ESOM also apply

Based on the above, the moderator suggests
· Proposal NTN-4.1.1.1: For frequencies above 10 GHz, any work can be limited to VSAT, ESIM service and terminals while Handheld terminals are de-prioritized.
· Proposal NTN-4.1.1.2: The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services.

2/ 2nd set of Ka band related proposals to be discussed 
· Proposal NTN-3.1.2.1: RAN recognize the need to carry out an analysis in RAN4 to identify further technical issues, if any, associated to the deployment of NR (FDD mode) in the satellite Ka band.
· Proposal NTN-3.1.2.2: This RAN4 satellite Ka band analysis is complementary and independent to the study (focused on terrestrial networks) already carried out on 7-24 GHz that resulted with the TR 38.820.
· Proposal NTN-3.1.2.3: Such RAN4 satellite Ka band analysis can be carried out as part of Rel-17 after sufficient progress has been made on FR1 coexistence analysis.
	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Apple
	Partially
	In 3.1.2.1, the wording “… further technical issues, if any, …” pretends to ignore technical issues that have been constantly raised by other companies. In 3.1.2.3, how to carry out this analysis should be explicitly discussed instead of making generic statements that “it can be carried out”.   

	Hughes/EchoStar
	Agree
	

	Qualcomm
	Disagree
	The first proposal goes in the right direction of recognizing the impact of introducing this band. We suggest to reword as follows:
· Proposal NTN-3.1.2.1: Before specifying support for the satellite Ka band, RAN recognize the need to carry out an analysis in RAN4 to identify further technical issues associated to the deployment of NR (FDD mode) in the satellite Ka band.


For the second one, we would remove “independent”, since we expect some things can be reused from the terrestrial study.
· Proposal NTN-3.1.2.2: This RAN4 satellite Ka band analysis is complementary to the study (focused on terrestrial networks) already carried out on 7-24 GHz that resulted with the TR 38.820.

For the 3rd proposal, we think there should be a general work item to specify this frequency range for NR, and when that is approved satellite can be included. Also, there will be impact in other working groups beyond RAN4 (e.g. RAN1). We cannot agree to the third proposal at this stage.

	ZTE
	
	For the second proposal, the updated proposal from QC is preferred by remove the “and independent”;
For the 3rd proposal, updates is preferred to ensure the consistency between the progress for potential overlapped band:
· Proposal NTN-3.1.2.3: Such RAN4 satellite Ka band analysis can be carried out as part of Rel-17 after sufficient progress and conclusion has been made for bot FR1 coexistence analysis and frequency range study for TN.

	Panasonic
	Agree
	

	Ericsson
	
	Proposal NTN-3.1.2.1: Agree with Qualcomms modification.
Proposal NTN-3.1.2.2: The first word “This” should be changed to “Any”
Proposal NTN-3.1.2.3: We cannot agree to this. Apart from the FR1 co-existence studies, there is the rest of the work needed to specify the FR1 requirements and also HAPS/HIBS. Ka band is a significant increase in the scope due to the 7-24 / FDD aspects, so we should not agree to increase the scope by default once a certain set of simulations are complete.

	Samsung
	
	Just a minor comment for Proposal 
We think “NTN supported by” should be added as below. Without this, it might sound that we are discussing the possibility to support NR FDD in Ka band.
•	Proposal NTN-3.1.2.1: RAN recognize the need to carry out an analysis in RAN4 to identify further technical issues, if any, associated to the deployment of NTN supported by NR (FDD mode) in the satellite Ka band.

	Mitsubishi
	Agree
	OK with the comment from Samsung also

	Inmarsat
	Agree
	We also agree with suggestion by Samsung as it better clarifies the scope is limited to NTN deployment.
As highlighted in the previous round, broadband, and specifically Ka band support has been part of the NR NTN approved work package from the beginning, and is integral to ensuring broadband services are supported in the Release 17.  Hence, to suggest that this constitutes an arbitrary scope increase is simply not accurate.  There has indeed been scope creep within the NR NTN WI, but FR2/Ka band support is certainly not it.

	Huawei/HiSilicon
	Partially agree
	For Proposal NTN-3.1.2.1, we agree with Qualcomm modification
For Proposal NTN-3.1.2.3, we agree that analysis on Ka band can be reviewed after sufficient progress has been made on FR1. But, considering the high workload in RAN4, we cannot agree now on that the analysis for Ka band can be carried out in Rel-17.

	ESA
	Agree
	Fine also the clarification from Samsung.
NR-NTN broadband services are included in the Rel.17 package and the FR2/Ka band spectrum is the enabler. We have always cooperated to limit the work, to keep the essential enhancements for the first NTN specifications, however without the spectrum inclusion and support, the 3GPP credibility is very limited.

	Nokia
	Partially
	For 3.1.2.1 we support the proposal from Qualcomm. It should be noted that there are currently no FDD bands in FR2, so this would require a substantial amount of work. 
For 3.1.2.2, we support the proposed modifications from Qualcomm and Ericsson. 
For 3.1.3.3, the prioritization is now going in a manageable direction, which is good, but it is too early to include “as part of Rel-17”.  This should be assessed later. 



In summary:
· Agreements: 6 organizations (Th, Hughes, Pana, Mitsu, Inm, ESA
· Disagreements: 6 organizations (App, QC, ZTE, E///, SS, HW) 

Based on the above, the moderator suggests
· Proposal NTN-4.1.2.1: Before specifying support for the satellite Ka band, RAN recognize the need to carry out an analysis in RAN4 to identify further technical issues, associated to the deployment of NTN supported by NR (FDD mode) in the satellite Ka band.
· Proposal NTN-4.1.2.2: Any RAN4 satellite Ka band analysis is complementary to the study (focused on terrestrial networks) already carried out on 7-24 GHz that resulted with the TR 38.820.

3/ 3rd set of Ka band related proposals to be discussed
· Proposal NTN-3.1.3.1: RAN recognizes the need to carry out FR2 coexistence analysis with VSAT/ESIM in UL Satellite Ka band in complement to the on-going FR1 coexistence analysis
· Proposal NTN-3.1.3.2: Such RAN4 FR2 coexistence analysis (UL) can be carried out as part of the Rel-17 after sufficient progress has been made on FR1 coexistence analysis.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	ZTE
	
	Similar updates as Proposal NTN-3.1.2.3

	Panasonic
	Agree
	

	Ericsson
	Disagree
	Proposal NTN-3.1.3.2; we do not agree to start co-existence studies by virtue of other FR1 co-existence studies beign finished. There is the rest of the work to create requirements and also HAPS/HIBS. We need to decide to expand the scope to do Ka; this should be taken in a workload discussion.

	Mitsubishi
	Agree
	

	Inmarsat
	Agree
	Again the assertion that addressing NTN FR2/Ka band constitutes scope expansion of the WI is arbitrary, since this is part of the endorsed NTN work package.  On the other hand, one could say that HAPS/HIBS is not mature enough yet in ITU-R to be able to be fully addressed, and arguably should not be even part of NTN since it has been defined as using terrestrial spectrum.

	Huawei/HiSilicon
	Disagree
	Considering the high workload in RAN4, we cannot agree now on that the analysis for Ka band can be carried out in Rel-17.

	ESA
	Agree
	

	Nokia
	Partially
	3.1.3.1 is OK.
For 3.1.3.2, the same change should be made as for 3.1.2.3. 



In summary:
· Agreements: 6 organizations (Th, Hughes, Pana, Mitsu, Inm, ESA)
· Disagreements: 3 organizations (ZTE, E///, HW) 
Based on the above, the moderator suggests
· Proposal NTN-4.1.3: RAN recognizes the need to carry out FR2 coexistence analysis with VSAT/ESIM in UL Satellite Ka band in complement to the on-going FR1 coexistence analysis


4/ 4th set of Ka band related proposals to be discussed
· Proposal NTN-3.1.4: The simulation assumptions in TR 38.821 for “VSAT” devices with external antenna (including fixed and moving platform mounted devices) operating in satellite Ka band should be considered for the WI phase.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Xiaomi
	Partially agree
	The simulation assumptions should also depend on the discussion in RAN4

	Hughes/EchoStar
	Agree
	Also agree with Xiaomi – discuss in RAN4

	ZTE
	
	Not need for this proposal since all the assumption can be the reference, but final decision is up to RAN4.

	Panasonic
	Agree
	

	Ericsson
	Disagree
	Should first decide if the WI scope should accommodate 7-24 and FDD.

	Inmarsat
	Agree
	We are ok to discuss this in RAN4.

	Huawei/HiSilicon
	Disagree
	First to decide whether Ka band is to be investigated. Then for simulation assumption, it is for RAN4 to decide.

	ESA
	Agree
	

	Nokia
	Unclear
	It is unclear what is meant by “should be considered for the WI phase”.  As noted above, FDD bands do not yet exist in FR2, so this potentially involves a substantial amount of work. 



In summary:
· Agreements: 5 organizations (Th, Hughes, Pana, Inm, ESA
· Disagreements: 4 organizations (Xiaomi, ZTE, E///, HW ) 
Based on the above, the moderator suggests
· Proposal NTN-4.1.4: For any satellite Ka band analysis, it is up to RAN4 to discuss simulation assumptions such as the Satellite and UE RF characteristics, UE density, Deployment and Coexistence scenarios, system level parameters for adjacent channel coexistence analysis and relevant regulatory/pre-existing standardization sources.


5/ 5th set of Ka band related proposals to be discussed
· Proposal NTN-3.1.6: RAN4 to identify the TN bands, if any, in coexistence with DL Satellite Ka band (17.3 – 20.2 GHz). The outcomes of the  7-24GHz SI in TR 38.820 “Study on the 7 to 24 GHz frequency range for NR” should be considered.
	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Hughes/EchoStar
	Agree
	

	Panasonic
	Agree
	

	Ericsson
	Disagree
	Do not disagree with the principle; we should for sure identify terrestrial bands. But we should not task RAN4 to do something like this at this stage unless the WI scope is agreed to include 7-24.

	Mitsubishi
	Agree
	

	Inmarsat
	Agree
	The proposal is fine, but the reality is that there are no bands currently allowed for TN deployment or specified by 3GPP that overlap with the DL portion of Ka band.  
Any different outcome would effectively mean an attempt at overriding ITU-R radio regulations, which is inappropriate for 3GPP.
The WI scope already includes NTN in Ka band.

	ESA
	Agree
	Very surprised by Ericsson comment … [17-20] GHz is not part of the current 3GPP FR2 spectrum (and they always claimed the necessity of additional works), however the coexistence is needed even if there are no TN deployments !

	Nokia
	
	The 7-24 GHz SI outcome needs to be fully taken into account, not merely considered. 



In summary:
· Agreements: 6 organizations (Th, Hughes, Pana, Mitsu, Inm, ESA)
· Disagreements: 1 organizations (E///) 
Based on the above, the moderator suggests
· Proposal NTN-4.1.6: TN bands, if any, in coexistence with DL Satellite Ka band (17.3 – 20.2 GHz) needs to be identified. The outcomes of the  7-24GHz SI in TR 38.820 “Study on the 7 to 24 GHz frequency range for NR” should be taken into account.

[bookmark: _Toc67653294]4.2 Organization of the RAN4 normative activity

Question NTN-4.2:  Are the following proposals agreeable ?
· Proposal NTN-3.2.1: RAN4 to develop a new TR capturing the NTN related to RF and co-existence aspects 
· Proposal NTN-3.2.2-1: RAN4 to further discuss the development of a new TS capturing the radio transmission and reception requirements for Satellite node. Meaning of “satellite node” subject to architecture discussion.
· Proposal NTN-3.2.2-2: RAN4 to further discuss the development of a new TS capturing the radio transmission and reception requirements for HAPS node. Meaning of “HAPS node” subject to architecture discussion.
· Proposal NTN-3.2.3: RAN4 to further discuss the inclusion in the existing TS 38.133 “NR; Requirements for support of radio resource management”, of the RRM requirements for NTN
· Proposal NTN-3.2.5: RAN4 to further discuss the development of a new TS capturing the conformance testing requirements for Satellite node. Meaning of “satellite node” subject to architecture discussion

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Apple
	Agree
	

	Xiaomi
	
	

	Hughes/EchoStar
	Agree
	

	Qualcomm
	Agree with modifications
	For 3.2.2-2, we wonder if this would be a good opportunity to deprioritize HAPS in RAN4 – creating a separate spec would increase the workload.

	ZTE
	Partially
	We are fine to proposal 3.2.1/3.2.2-2/3.2.2-3
For the Proposal NTN-3.2.2-1, we still prefer to conclude at RAN meeting for a new TS to differentiate the scenarios between TN BS and NTN BS regardless of potential architecture. The updated is as:
· Proposal NTN-3.2.2-1: RAN4 to develop further discuss the development of a new TS capturing the radio transmission and reception requirements for Satellite node. Meaning of “satellite node” subject to architecture discussion.

	Ericsson
	Partially
	We agree with ZTE on the above; based on previous discussions it seems like there is broad scope to develop a separate node spec and we could already agree that now; then there is one less thing to discuss. If we agree a separate node spec then for NTN-3.2.5 we can also agree a separate conformance spec.

	Samsung
	Agree
	

	SoftBank
	
	Response to Qualcomm: 
From our point of view, HAPS is one of the necessary solutions for developing networks, and hence we cannot accept the deprioritization at this moment. And since we are discussing how to capture NTN features into specifications, we should not reopen the priority discussion at this late stage. We can come back after seeing the RAN4 situations in the next quarter.

	Inmarsat
	Partially Agree
	We agree with ZTE comment on the above.  The decision can be taken in RAN, no need for further postponing the discussion to RAN4
We also tend to agree with Qualcomm’s comment on HAPS/HIBS, given the still unclear situation from an ITU-R perspective and the clearly different scope compared to satellite NTN.  However, this can be foregone if HAPS/HIBS work doesn’t negatively affect other critical parts of NTN, such as FR2/Ka band support

	Huawei/HiSilicon
	Partially agree
	Though from procedure perspective, our preference is to let RAN4 to decide how to organize specification. But if majority view is to have a guideline to RAN4, we are also fine. Having said this, we are oK with either moderator’s proposal for NTN-3.2.2-1 and NTN-3.2.2-5 or ZTE/Ericsson’s revision of NTN-3.2.2-1 and NTN-3.2.2-5.
Proposal NTN-3.2.2-2:  our understanding is that HAPS requires more discussion. We suggest below revision: RAN4 to further discuss the development of a new TS capturing how to capture the radio transmission and reception requirements for HAPS node. Meaning of “HAPS node” subject to architecture discussion.


	Deutsche Telekom
	Partially agree
	First, we each the Softbank statement directed towards the Qualcomm proposal: We can also not accept any down-prioritization of HAPS work.
We also propose to separate specs similar to the ZTE and Ericsson comments.

	Nokia
	Partially
	Agree with ZTE comment. 



In summary:
· Agreements: 4 organizations (Th, App, Hughes, SS)
· Disagreements (partial): 7 organizations (QC, ZTE, E///, Inm, HW, DT, Nok) 
Based on the above, the moderator suggests
· Proposal NTN-4.2.1: RAN4 to develop a new TR capturing the NTN related RF and co-existence aspects 
· Proposal NTN-4.2.2-1: RAN4 to develop a new TS capturing the radio transmission and reception requirements for Satellite node. Meaning of “satellite node” is subject to architecture discussion.
· Proposal NTN-4.2.2-2: RAN4 to further discuss how to capture the radio transmission and reception requirements for HAPS node. Meaning of “HAPS node” is subject to architecture discussion.
· Proposal NTN-4.2.3: RAN4 to further discuss the inclusion in the existing TS 38.133 “NR; Requirements for support of radio resource management”, of the RRM requirements for NTN
· Proposal NTN-4.2.5: RAN4 to develop a new TS capturing the conformance testing requirements for Satellite node. Meaning of “satellite node” is subject to architecture discussion


[bookmark: _Toc67653295]4.3 HAPS handling aspects

Question NTN-4.3:  Is the following proposal agreeable ?
· Proposal NTN-3.3: add in the objective clause of the NR-NTN-solutions WID the following “Note that The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite.”

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Xiaomi
	
	

	Hughes/EchoStar
	Agree
	

	Qualcomm
	
	Our preference would be to have the note in the  justification part. Also, maybe a slight rewording “NOTE: there may be spectrum bands that are not satellite specific (e.g. used by HAPS)” may be more appropriate?

	ZTE
	Agree
	

	Panasonic
	Agree
	

	Ericsson
	Agree
	We are OK to include this in the objective section. We would also be Ok to add the second sentence suggested by DT in addition: “The details are part of the further discussion particular in RAN4”

	SoftBank
	Agree
	

	Inmarsat
	Agree
	

	Huawei/HiSilicon
	Agree
	

	Deutsche Telekom
	Agree
	(in the objectives section, not justification)
We keep proposing the 2nd sentence also supported by Ericsson above.

	Nokia
	Agree
	



In summary:
· Agreements: 10 organizations (Th, Hughes, ZTE, Pana, E///, SB, Inm, HW, DT, Nok)
· Disagreements: 1 organizations (QC) 
Based on the above, the moderator suggests
· Proposal NTN-4.3.2: add in the objective clause of the NR-NTN-solutions WID the following “Note: The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite. The details are part of the further discussion particular in RAN4”


[bookmark: _Toc67653296]Final round discussion

[bookmark: _Toc67653297]5.1 Ka band handling aspects

Question:  Are the following proposals agreeable?
· Proposal NTN-4.1.1.1: For frequencies above 10 GHz, any work can be limited to VSAT, ESIM service and terminals while Handheld terminals are de-prioritized.
· Proposal NTN-4.1.1.2: The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services.
· Proposal NTN-4.1.2.1: Before specifying support for the satellite Ka band, RAN recognize the need to carry out an analysis in RAN4 to identify further technical issues, associated to the deployment of NTN supported by NR (FDD mode) in the satellite Ka band.
· Proposal NTN-4.1.2.2: Any RAN4 satellite Ka band analysis is complementary to the study (focused on terrestrial networks) already carried out on 7-24 GHz that resulted with the TR 38.820.
· Proposal NTN-4.1.3: RAN recognizes the need to carry out FR2 coexistence analysis with VSAT/ESIM in UL Satellite Ka band in complement to the on-going FR1 coexistence analysis
· Proposal NTN-4.1.4: For any satellite Ka band analysis, it is up to RAN4 to discuss simulation assumptions such as the Satellite and UE RF characteristics, UE density, Deployment and Coexistence scenarios, system level parameters for adjacent channel coexistence analysis and relevant regulatory/pre-existing standardization sources.
· Proposal NTN-4.1.6: TN bands, if any, in coexistence with DL Satellite Ka band (17.3 – 20.2 GHz) needs to be identified. The outcomes of the 7-24 GHz SI in TR 38.820 “Study on the 7 to 24 GHz frequency range for NR” should be taken into account.

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree with modifications
	1st modification: 10 GHz was a typo. It should be 17 GHz as per the fine tuning discussion:
· Proposal NTN-4.1.1.1: For frequencies above 1017 GHz, any work can be limited to VSAT, ESIM service and terminals while Handheld terminals are de-prioritized.
2nd modification:
· Proposal NTN-4.1.6: TN bands, if any, in coexistence with DL Satellite Ka band (17.3 – 20.2 GHz) needs to be identified. The outcomes of the 7-24 GHz SI in TR 38.820 “Study on the 7 to 24 GHz frequency range for NR” should be taken into account and can be re-used.

	ORANGE
	
	We think the first proposal should be reworded:
· Proposal NTN-4.1.1.1: For frequencies above 10 GHz, any work can be limited to VSAT, ESIM service and terminals while Handheld terminals are de-prioritized.
While it is clear that handheld devices are not to be considered, stating that “Handheld terminals are de-prioritized” implies they could have been considered. From regulatory point of view, the Ka band is allocated to FSS, not MSS. Handheld devices are out of the current regulatory framework.
With this in mind we would propose to remove entirely the  part on handheld devices.
“For frequencies above 10 GHz, any work can be limited to VSAT, ESIM service and terminals.”

	Intelsat
	Agree to the proposal as written. 
	We agree with the proposal from Orange “For frequencies above 10 GHz, any work can be limited to VSAT, ESIM service and terminals." The  outcome of the assessment of the Ka band as an exemplary band should be used to identify the incremental work required for other millimeter bands (e.g. Ku band, Q/V band) allocated to satellite services.

	Panasonic
	Agree with modifications
	We agree to all the proposals and two modifications by Thales. We also support Intelsat’s comment “The  outcome of the assessment of the Ka band as an exemplary band should be used to identify the incremental work required for other millimeter bands (e.g. Ku band, Q/V band) allocated to satellite services.”

	ESA
	Agree
	We agree with the proposal from Orange.

	Nokia
	
	4.1.1.1: agree with the proposal from Orange. 
4.1.1.2: not sure why there is anything that needs to be agreed here. 

	Ericsson
	
	For proposal 4.1.1.1, we are Ok with the Orange proposal.
For proposal NTN-4.1.1.2, we propose to note that some of the range is designated as FSS, some as MSS:
· Proposal NTN-4.1.1.2: The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services. Some of this range is designated as FSS and some as MSS
We are also OK to just leave out as Nokia suggest.
For proposal NTN-4.1.3, we propose to add that the simulations should be carried out if a decision to include Ka band is reached
· Proposal NTN-4.1.3: RAN recognizes the need to carry out FR2 coexistence analysis with VSAT/ESIM in UL Satellite Ka band in complement to the on-going FR1 coexistence analysis in case a decision is made to include Ka band.


	Inmarsat
	Agree with modifications
	In general we agree to all moderator proposals, with some slightly adjusted wording
4.1.1.1 -  We agree with Orange proposed wording
4.1.1.2 – in response to Nokia: we think this is important to define as it was not clear to many companies, so this should not be removed.   We can agree with Ericsson proposed wording if it helps clarify.
We also would support inclusion of a note regarding other satellite frequencies as suggested by Intelsat and Panasonic.

	Fraunhofer
	Agree with modifications by Orange and by Thales 
	

	Hughes/EchoStar
	Agree 
	Agree with modification by Orange and Thales 



Moderator’s suggested way forward:
· Proposal NTN-4.1.1.1: Take into account Orange suggestion
· Proposal NTN-4.1.1.2: Take into account Ericsson suggested clarification
· Proposal NTN-4.1.3: Take into account Ericsson suggested clarification
· [bookmark: _GoBack]Proposal NTN-4.1.6: Take into account Thales suggestion


[bookmark: _Toc67653298]5.2 Organization of the RAN4 normative activity

Question:  Are the following proposals agreeable?
· Proposal NTN-4.2.1: RAN4 to develop a new TR capturing the NTN related RF and co-existence aspects 
· Proposal NTN-4.2.2-1: RAN4 to develop a new TS capturing the radio transmission and reception requirements for Satellite node. Meaning of “satellite node” is subject to architecture discussion.
· Proposal NTN-4.2.2-2: RAN4 to further discuss how to capture the radio transmission and reception requirements for HAPS node. Meaning of “HAPS node” subject to architecture discussion.
· Proposal NTN-4.2.3: RAN4 to further discuss the inclusion in the existing TS 38.133 “NR; Requirements for support of radio resource management”, of the RRM requirements for NTN
· Proposal NTN-4.2.5: RAN4 to develop a new TS capturing the conformance testing requirements for Satellite node. Meaning of “satellite node” is subject to architecture discussion

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Nokia
	Agree
	

	Ericsson
	Agree
	

	Inmarsat
	Agree
	

	Fraunhofer
	Agree
	

	Hughes/EchoStar
	Agree
	



Moderator’s suggested way forward: This set of proposals is agreeable


[bookmark: _Toc67653299]5.3 HAPS handling aspects

Question:  Is the following proposal agreeable ?
· Proposal NTN-4.3.2: add in the objective clause of the NR-NTN-solutions WID the following “Note: The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite. The details are part of the further discussion particular in RAN4”

	Organization
	Agree/Agree with modifications/Disagree
	Comments

	Thales
	Agree
	

	Panasonic
	Agree
	

	Nokia
	
	Agree with the first sentence. 
We do not understand what the second sentence means. 

	Ericsson
	Agree
	

	SoftBank
	Agree
	

	Inmarsat
	Agree
	

	Fraunhofer 
	Agree
	

	Hughes/EchoStar
	Agree
	



Moderator’s suggested way forward: This set of proposals is agreeable

[bookmark: _Toc67653300]Conclusion

The following proposals are agreed

[bookmark: _Toc67653301]6.1 Ka band handling aspects

· Proposal NTN-1. 1: For frequencies above 10 GHz, any work can be limited to VSAT, ESIM service and terminals.
· Proposal NTN-1.2: The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services. Some of this range is designated as FSS and some as MSS.
· Proposal NTN-1.3: Before specifying support for the satellite Ka band, RAN recognize the need to carry out an analysis in RAN4 to identify further technical issues, associated to the deployment of NTN supported by NR (FDD mode) in the satellite Ka band.
· Proposal NTN-1.4: Any RAN4 satellite Ka band analysis is complementary to the study (focused on terrestrial networks) already carried out on 7-24 GHz that resulted with the TR 38.820.
· Proposal NTN-1.5: RAN recognizes the need to carry out FR2 coexistence analysis with VSAT/ESIM in UL Satellite Ka band in complement to the on-going FR1 coexistence analysis in case a decision is made to include Ka band.
· Proposal NTN-1.6: For any satellite Ka band analysis, it is up to RAN4 to discuss simulation assumptions such as the Satellite and UE RF characteristics, UE density, Deployment and Coexistence scenarios, system level parameters for adjacent channel coexistence analysis and relevant regulatory/pre-existing standardization sources.
· Proposal NTN-1.7: TN bands, if any, in coexistence with DL Satellite Ka band (17.3 – 20.2 GHz) needs to be identified. The outcomes of the 7-24 GHz SI in TR 38.820 “Study on the 7 to 24 GHz frequency range for NR” should be taken into account and can be re-used.



[bookmark: _Toc67653302]6.2 Organization of the RAN4 normative activity

· Proposal NTN-2.1: RAN4 to develop a new TR capturing the NTN related RF and co-existence aspects 
· Proposal NTN-2.2: RAN4 to develop a new TS capturing the radio transmission and reception requirements for Satellite node. Meaning of “satellite node” is subject to architecture discussion.
· Proposal NTN-2.3: RAN4 to further discuss how to capture the radio transmission and reception requirements for HAPS node. Meaning of “HAPS node” subject to architecture discussion.
· Proposal NTN-2.4: RAN4 to further discuss the inclusion in the existing TS 38.133 “NR; Requirements for support of radio resource management”, of the RRM requirements for NTN
· Proposal NTN-2.5: RAN4 to develop a new TS capturing the conformance testing requirements for Satellite node. Meaning of “satellite node” is subject to architecture discussion


[bookmark: _Toc67653303]6.3 HAPS handling aspects

· Proposal NTN-3.1: add in the justification clause of the NR-NTN-solutions WID the following “Note that HAPS, since they are defined as Airborne, the service link may use a different spectrum allocation as compared to satellites, which are defined as spaceborne.”
· Proposal NTN-3.2: add in the objective clause of the NR-NTN-solutions WID the following “Note: The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite. The details are part of the further discussion particular in RAN4”

[bookmark: _Toc67653304]6.4 LS reply to incoming ITU-R WP4B LS


· Proposal NTN-4.1: Approve draft LS reply to ITU-R WP4 in RP-210828




END

62
INTERNAL | © INMARSAT

image2.png
InterferenceType  (i4)

(1a)in ULNTN ;I

ULTNSG  ULNTNSG
Freq.Band Freq.Band

DLINSG  ULNTNSG
Freq.Band  Freq. Band
Interference Type il in UL NTN

Satellite
(NTN) Cell

DLTN 3G~ U NTN56

Freq.Band  Freq. Band
ULTNSG  ULNTNSG n 2in0L
Freq.Band  Freq. Band





