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Introduction
In this document, we will provide a summary for the email discussion on Solutions for NR to support non-terrestrial networks [RAN2 WI: NR_NTN_solutions] at RAN#92-e.
Topic #1: NR-NTN-solutions WID Revision
Proposed objectives
Topic #1 will capture the outcome of the discussions on the following documents:
1) RP-210987 [1] containing a proposed WID revision.
2) RP-210988 [2] contains the draft WID revision corresponding to the proposal in [1].
3) RP-211489 [3] contains a proposed way forward for NR-NTN scope and TUs in Rel-17.
Initial round
Open issues
The following summarizes the proposal listed in [1].
Proposal: In clause 4.1.4 RAN4 of the Objective of NR-NTN-solutions WID, the following should be modified “Note2: 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”

The following summarizes the proposals listed in [3].
· Proposal 1: Maintain TUs agreed at RAN#91-e for Rel-17 « NR-NTN-solutions » WI
· Proposal 2: De prioritise selected features of the Rel-17 « NR-NTN-solutions » WI in RAN1 & RAN4 WG which are on the critical path
· RAN1: In view of RAN1 progress in August, partial de-scoping of AI 8.4.4 “other” may be considered in September

· RAN4: De-scope for S band,
· coexistence scenarios in Phase 2 (e.g. NTN-NTN)
· coexistence scenario NTN with n41

Companies views’ collection
[bookmark: _Hlk74678380]Issue 1-1: Is the proposal from RP-210987 agreeable?
	Company
	Comments

	SoftBank
	Agree

	Thales
	Agree

	Inmarsat
	Agree

	InterDigital
	Agree

	Intelsat
	Agree

	T-Mobile USA
	Agree to descope for S-Band as mentioned in Proposal 2. The WID [2] states in Note 1 of 4.1.4 that “this WID will be frequency agnostic” it further states that defining a band “should be included” in Rel-17, but the use of “should” means is not required for this WID. Given the time constraints and other REL-17 descoping of features for networks that are already commercially deployed, with the workload in RAN4, and the WF agreement in RP-21254 for NTN-IoT to not add any additional work into RAN4 including bands until March of 2022, no pursuit of S-Band operation is needed at this time. Additionally, with this S-band being extensively used in Region2 overlapping parts of bands 2/66/25 the coexistence studies need to be completed on how commercial terrestrial operations would be affected for a LEO or GEO NTN deployment before this band should be defined in order to ensure coexistence and regulatory compliance. 

	Apple
	Agree

	NTT DOCOMO
	Agree

	LG
	Agree 

	Ericsson
	Agree (WID revision to remove HAPS note 2 sentence)

	Panasonic
	Agree

	ESA
	Agree with the amendment in RP-210987.

	Vodafone 
	Agree

	OPPO
	Agree with proposal 1. 
For Proposal 2, it is not justified why only AI 8.4.4 should be deprioritized. The de-prioritizing, if needed, should be discussed case by case across all the AIs according to the importance/essence analysis.  

	Nokia 
	Agree

	ZTE
	We are fine to remove the note related to HAPS.

	QC
	Yes (removal of note on HAPS)

	Eutelsat
	Yes

	Hughes
	Agree to de-scope both bullet items for S-band. These blocks of S-band (1980-2010 and 2170-2200 MHz). had been assigned by ITU for MSS, globally. The adjacent to these blocks in all regions are mainly terrestrials and not satellite bands. NTN-NTN is out of scope.

	Huawei/HiSilicon
	Agree

	Samsung
	Agree



Issue 1-2: Is proposal 1 from RP-211489 to maintain the TUs agreed at RAN#91-e for the Rel-17 NR_NTN_solutions WI agreeable?
	Company
	Comments

	SoftBank
	Agree

	Thales
	Agree

	Inmarsat
	Agree

	InterDigital
	Agree

	Intelsat
	Agree

	T-Mobile USA
	Disagree. NTN is a feature that has yet to demonstrate a specific deployment need by any commercial operations thus far. There are trials and proof of concepts for some aspects e.g. HAPS. But there is clearly not an urgent need for this in Rel-17. Work is welcome to continue into Rel-18. 

	Apple 
	Agree

	NTT DOCOMO
	Agree

	LG
	Agree 

	Ericsson
	Agree

	Panasonic
	Agree

	ESA
	Agree. TUs allocated for “NR_NTN_solutions” shall be unchanged.

	Vodafone 
	Agree

	MediaTek
	Partly agree. Further discussion needed on proposal 1 from RP-211489
· RAN1, RAN2 TUs are adequate
· RAN3, RAN4 TUs: further discussion needed during the week on the entire NTN work. 
Let’s focus on the scope of the work first  

	OPPO
	Agree

	Nokia
	It is OK to maintain the agreed TUs in RAN1. 
We do not agree to de-scope the co-existence scenarios for the S-band; these are important, as highlighted by T-Mobile USA above. 

	ZTE
	We prefer to keep the existing TU.

	Qualcomm
	In the previous meeting, the following was agreed (RP-210906): “The total number already allocated NTN NR TUs + NTN IoT TUs and combined will not change”. Given that we will likely approve a work item for NTN IoT, we should consider how to handle the potential split.

	Eutelsat
	Partly agree. We can discuss TUs if needed after scope is agreed

	Hughes
	Agree

	Huawei/HiSilicon
	Clarification needed. As we understand the agreement in RAN#91e from RP-210906 is “The total number already allocated NTN NR TUs + NTN IoT TUs and combined will not change” This agreement is also listed in RP-211489 as background information. 

Would proponent of RP-211489 kindly clarify whether the new proposal is to stay the same as what has been agreed in RAN#91e or it is a different proposal to maintain NTN NR TU only and keep it separate from NTN-IoT TU?

	Samsung
	Agree

	Intelsat
	Agree



[bookmark: _Hlk74488851]Issue 1-3: Is the following agreeable? Decide at RAN#93-e whether NR_NTN_solutions WI objective in the agenda item of RAN1’s “Others” needs de-scoping based on RAN1 progress in the August meeting.
	Company
	Comments

	SoftBank
	We prefer to comeback in September

	Thales
	Agree to wait in September before considering possible de-scoping RAN1 objectives. Let us see the progress in august WG meeting

	Inmarsat
	Defer the decision to September based on August WG progress

	InterDigital
	Judge the need to de-scope after August WG.

	Intelsat
	Defer the decision to Spetember

	Apple 
	Agree

	NTT DOCOMO
	Agree. We can decide it in September.

	LG
	Agree to decide at RAN#93-e for de-scoping of A.I. “Others” based on RAN1 progress in August.

	Ericsson
	Come back in September

	Panasonic
	The judgement should be done in September.

	ESA
	Agree to come back in September.

	Vodafone 
	Too early to decide, come back in September 

	MediaTek
	This can wait until September

	OPPO
	De-prioritizing should NOT be presumed only for AI 8.4.4. But it should be analyzed within the whole WI scope.

	Nokia
	It would be more efficient to try to agree some de-scoping at RAN#92-e. This would create more time for the primary topics in the August WG meetings. 

	ZTE
	We can check it in September.

	Qualcomm
	Defer to September, there is no need to agree on anything now.

	Eutelsat
	Agree

	Hughes
	Agree to wait in Sept

	Huawei/HiSilicon
	Agree to decide in September

	Samsung
	We can further discuss it in Sep plenary 



Issue 1-4: Is the following agreeable? Add a note in the RAN4 objective of NR_NTN_solutions WI as follows:
“Note that as part of the coexistence analysis in the exemplary band (S band), NTN-NTN as well as NTN-TN in NR Band n41 co-existence scenarios will not be addressed.”
	Company
	Comments

	SoftBank
	We prefer to comeback in September

	Thales
	We can wait for September before deciding. In any case the referred coexistence scenarios are part of a phase 2 work

	Inmarsat
	

	InterDigital
	September sounds right

	Intelsat
	We can wait for September before deciding.

	T-Mobile USA
	Disagree. There are existing commercial terrestrial deployments that use this frequency band in both Region 2 and Region 3. This is a key band for NR in those regions and it must be understood if there is to a new deployment that would adversely affect operations in that band. 
The interest in NTN by many cannot be denied, yet there are simply many questions that still need to be answered. Coexistence between terrestrial and GEO/LEO systems is very complex and cannot be brushed aside with little to no study or by simply ignoring the issues. I am concerned that some feel the regulatory issues concerning these types of systems should also not be addressed when those very regulations were put in place to ensure coexistence between these two types of systems. 3GPP takes into regulatory issues all the time in the development of solution be it OOBE, CALEA, E911, etc. thus there is no precedent to not take into account regulatory issues with satellites and terrestrial systems.

	Apple
	We can wait until September. 

	NTT DOCOMO
	Agree with several companies; we should wait till September.

	Ericsson
	The 3GPP specs should ensure co-existence between 3GPP entities. If it is proposed that intra-3GPP system co-existence is ensured by some co-ordination or regulatory framework, we suggest that this is presented and discussed in August RAN4 such that a technical conclusion could be made. In any case, the RAN4 specs will need to contain sufficient requirements to ensure co-existence. We note that for TN basestations, the RAN4 emissions requirements consist of requirements reflecting regulation together with additional requirements based on 3GPP analysis; these are not in contradiction. 

	ESA
	Agree. There are no NTN-NTN coexistence scenarios to be addressed. I would like to kindly invite the opponent Companies to provide relevant scenarios for NTN-NTN along with a proper justification. As we clearly stated during the RAN-4 meetings, there are no NTN-NTN adjacent bands, thus no co-existence study.
The interest in NTN and the number of supporting Companies is a fact. The WID is part of the Release 17 package and it must be completed in accordance with agreed objectives. An important remark: spectrum regulations matters are NOT in the scope of 3GPP. Satellite and terrestrial frequency operations are clearly stipulated by radio regulation bodies at international level (ITU-R, WRC) and regionally by FCC, CEPT, etc. It is not helpful and not recommended to make speculations and to distort the legitimacy of NTN and TN frequency allocation.

	Vodafone 
	At this stage, to simplify the process and in order to concentrate on immediate and practical scenarios. NTN-NTN case should delayed until a realistic scenarios has been identified.

	MediaTek
	Discussions on the de-scoping of the first band for S band progressed as part of NTN work should be generic and address NTN NR and NTN IoT.

	Nokia
	Same comment as for 1-2.

	ZTE
	Well organized RAN4 workload is expected. but the decoping the co-existence discussion is not aligned with the traditional RAN4 works and hope it can be handled in WG level. 

	Qualcomm
	We would be OK to deprioritize n41 study, since there should not be any issue related to coexistence where TN is the victim (there is enough separation between the uplink of S band and n41).
Regarding NTN to NTN coexistence, our preference would be to keep it in scope to make sure that there are no coexistence issues. 

	Eutelsat
	Agree with ESA

	Hughes
	Agree. As described above in 1.2.2 both are irrelevant to S-band

	Huawei/HiSilicon
	The decision can be taken in September

	Intelsat
	There are no NTN-NTN co-existence studies to do. Agree with ESA.



Summary and recommendation for further discussion
In this section, the summary of comments on Topic#1 and the corresponding recommendations are provided.
	
	Summary and recommendation

	Issue 1-1
	Is the proposal from RP-210987 agreeable?
Moderator (AT&T): There seems to be consensus on this topic. Some opposing company views expressed for issue 1-1 appear to be related to Issue 1-2 and 1-3.

	Issue 1-2
	Is proposal 1 from RP-211489 to maintain the TUs agreed at RAN#91-e for the Rel-17 NR_NTN_solutions WI agreeable?
Moderator (AT&T): General agreement on this topic with one company not supporting this work in Rel-17. A few companies would also want to confirm the number of TUs after the scope is agreed. Further TU planning may be needed to be taken into account given that RAN may approve a work item for NTN IoT based on the agreement in RAN#91e from RP-210906: “The total number already allocated NTN NR TUs + NTN IoT TUs and combined will not change”. 

	Issue 1-3
	Is the following agreeable? Decide at RAN#93-e whether NR_NTN_solutions WI objective in the agenda item of RAN1’s “Others” needs de-scoping based on RAN1 progress in the August meeting.
Moderator (AT&T): All companies except for one agree to postpone any de-scoping until September to check RAN1 progress in the August meeting. One company does not want to limit the de-scoping discussion to only AI 8.4.4 and any de-scoping should be taken as a package with the entire WI scope. One company mentioned that it would be more efficient to try to agree some de-scoping at RAN#92-e to allow for more time for the primary topics in the August WG meetings.

	Issue 1-4
	Issue 1-4: Is the following agreeable? Add a note in the RAN4 objective of NR_NTN_solutions WI as follows:
“Note that as part of the coexistence analysis in the exemplary band (S band), NTN-NTN as well as NTN-TN in NR Band n41 co-existence scenarios will not be addressed.”
Moderator (AT&T): Adding the note at this meeting does not seem agreeable. Many companies want to postpone this decision until September. This would also allow more time for RAN4 discussion and for any further considerations of NTN NR and NTN IoT scope. Multiple companies expressed concern with removing any NR Band n41 co-existence scenarios.

	Moderator (AT&T)
	Moderator Recommendation:
The proposal in RP-210987 [1] can be endorsed. No further discussion in the intermediate round.
The content of the draft WID revision in RP-210988 [2] can be approved. No further discussion in the intermediate round. However, further revisions of the WID may be necessary at this meeting based on the outcome of the other topics.
Proposal 1 of RP-211489 needs to be addressed as a package with any possible NTN IoT WI. No further discussion in the intermediate round is required concerning “NR_NTN_solutions” TUs by itself. The plan for the intermediate round will be to collect company views on TU planning for “NR_NTN_solutions” and NTN IoT (assuming approval) such that the total number already allocated will not change for NTN NR TUs + NTN IoT TUs combined.
Proposal 2 of RP-211489 is not endorsed as written. However, there is general agreement that any RAN1 de-scoping decision and possible RAN4 de-scoping decision can be deferred until September. No further discussion in the intermediate round.



Intermediate round
Open issues
Please provide your views on TU planning for “NR_NTN_solutions” and NTN IoT (assuming approval) such that the total number already allocated will not change for NTN NR TUs + NTN IoT TUs combined.
The rapporteur for “NR_NTN_solutions” has provided a proposed revision to the WID in “draft RP-211514_WID NR-NTN_for Rel-17 v5.3” located in the intermediate folder. The proposed revision identifies three additional new documents in clause 5 of the WID.
Companies views’ collection
Issue 1.3-1: Views on TU planning for “NR_NTN_solutions” and NTN IoT
	Company
	Comments

	MediaTek
	One way to proceed would be to specify IoT NTN for usage in the NR-NTN exemplary S band, reusing NR-NTN framework. With this assumption the impact on RAN4 TUs in NTN WI could be minimized.

	Qualcomm
	In our view, this should be discussed when the IOT NTN objective is more stable. Also, note that there is an ongoing discussion on RAN3 TUs in [92-e-33-RAN3-TUs].

	Apple
	We don’t completely agree with Mediatek here. The only common part is the set of the regulatory requirements for the S-band, but it might have different outcomes for the IOT and NR technologies because the physical layer design might trigger a different set of studies resulting in potentially different performance requirements. Without a decision on the scope of work needed for IOT in RAN4, we feel it will still be infeasible to include this study within the currently allocated TUs. 
 

	Intel
	We share similar view as Apple. It is not clear if TUs for NR-NTN can be efficiently reused for IoT-NTN in RAN4.

	Ericsson
	NB-IoT NTN and this WI are not copy/paste of RAN4 requirements in many cases. Either this WI needs to downscope somehow or we need to put the NB-IoT RAN4 part out of Rel-17. As expressed in the other thread, our view is that we should keep this WI as it is and not cover NB-IoT RAN4 in Rel-17

	Nokia
	Our understanding is that the TUs currently planned for NR_NTN shall remain as is for the rest of 2021, and the TUs previously allocated to the IoT_NTN SI may now be reallocated henceforth to an IoT_NTN WI. 

	Thales
	For IoT-NTN WI
· For RAN1/2 activities, it is our understanding that they will be carried out on the initially allocated TUs to the IoT-NTN SI until March 2022 without an y impact on the TUs allocated to NRT-NTN WI. Based on the NR-NTN Work item progress, the TU distribution between both WIs (IoT-NTN and NR-NTN) for this WG activities may be revisited at next plenaries.
· For RAN3 activities, see the RAN3 TU email discussion in [92-e-33-RAN3-TUs]
· For RAN4 activities, the latest IoT-NTN WI proposal considers a start of activities after March 2022. The corresponding TUs needed should be discussed during RAN#95.


	Inmarsat
	We tend to agree with Mediatek and Thales

	Eutelsat
	Agree with MediaTek’s proposal, noting the exemplary S-Band frequency range will be specified in the IoT-NTN WID.

	ZTE
	The main issue for TU is related the RAN4 part and it’s up to how to treat the NB-IoT in Rel-17. We prefer to keep the same TU arrangement. 

	Huawei/HiSilicon
	We believe the agreement in RAN#91e from RP-210906 still holds (The total number already allocated NTN NR TUs + NTN IoT TUs and combined will not change). Then how to handle the TU allocation depends also on the on-going discussion of objectives for the IoT NTN. 

	Intelsat
	We agree with Thales



Issue 1.3-2: Is the proposed revised WID in “draft RP-211514_WID NR-NTN_for Rel-17 v5.3” agreeable?
	Company
	Comments

	Qualcomm
	Yes

	Ericsson
	For network nodes like basestation, IAB there is not a separate performance specification. The performance requirements are contained in the core spec (38.104, 38.174) and conformance specs (38.141, 38.176). For the Satellite, we propose to take the same approach, so no need for “NR; Satellite Node radio transmission and reception; Performance part”.

Regarding the naming, perhaps “Non-Terrestrial (NTN) Node” could be better ?

	Nokia
	Yes; we also agree with the first comment from Ericsson. 
Regarding Ericsson’s second comment on the naming, we wonder how HAPS nodes would be distinguished in that case?

	Thales
	The suggestion from E/// to merge performance part within same Satellite Node radio transmission and reception document is agreeable.
As per naming, satellite node is preferable. For HAPS, it was concluded in RAN#91-e that RAN4 to further discuss how to capture the radio transmission and reception requirements for HAPS node. Meaning of “HAPS node” subject to architecture discussion.


	Inmarsat
	We can agree with Ericsson suggestion to merge performance part within same Satellite Node radion transmission and reception document.  

	ZTE
	Yes, we are in general with the revised WID. For the specification issue, independently spec is more preferred and we can further discuss the HAPS part separately.

	Huawei/HiSilicon
	The changes in section 4.1.4 in the draft WID to remove “The details are part of the further discussion particular in RAN4” is agreeable. 

For the changes in section 5, we do not have issue with introducing new specifications in general. We need to be careful about the naming. The terminology of “Satellite node” is not clear, does it mean the node on the satellite or it mean node for satellite communication? Our understanding is that the proposed specifications are aiming for the network side of the satellite communication system. We may need a bit more discussion on what terminology to be used.

	Intelsat
	Agree with Thales



Summary and recommendation for further discussion
In this section, the summary of comments on Topic#1 and the corresponding recommendations are provided.
	
	Summary and recommendation

	Issue 1.3-1
	Views on TU planning for “NR_NTN_solutions” and NTN IoT
Moderator (AT&T): For TU planning, there are multiple views. The views are mainly in-line with no TU impact to “NR_NTN_solutions” and that NTN IoT TU planning for RAN4 needs to be taken later after the scope is clearer. RAN1/RAN2 TUs for NTN IoT will use existing NTN IoT Study Item TUs until March 2022. RAN3 TUs for NTN IoT are being considered as part of [92-e-33-RAN3-TUs] discussions. No RAN4 TUs for NTN IoT are planned until after March 2022.

	Issue 1.3-2
	Is the proposed revised WID in “draft RP-211514_WID NR-NTN_for Rel-17 v5.3” agreeable?
Moderator (AT&T): There was a suggestion to not include a separate performance specification similar to other network nodes which was agreeable. MCC commented that the WID could not be approved with rapporteur as TBD for any new specification.

	Moderator (AT&T)
	Moderator Recommendation:
Proposal 1 from RP-211489 to maintain the TUs agreed at RAN#91-e for the Rel-17 NR_NTN_solutions WI is agreeable based on the following assumptions:
-	RAN1/RAN2 TUs for NTN IoT will use existing NTN IoT Study Item TUs until March 2022. 
-	RAN3 TUs for NTN IoT are being considered as part of [92-e-33-RAN3-TUs] discussions.
-	No RAN4 TUs for NTN IoT are planned until after March 2022.
No further discussion required for the final round.

The revised WID in “draft RP-211514_WID NR-NTN_for Rel-17 v5.3” will be updated to remove the separate performance specification and updated with the rapporteur(s) for the new specifications. With that modification, the revised WID can be approved. No further discussion required for the final round.



Final round
Open issues
[bookmark: _Hlk74741981]Based on the RAN Chair’s guidance during the GTW, it was decided to allow time for companies to further check the updated revised WID based on the comments provided in the intermediate round. The updated revised WID in “draft RP-211557_WID NR-NTN_for Rel-17 v5.6”“draft RP-211514_WID NR-NTN_for Rel-17 v5.4” is located in the final folder. The updates include the items referenced in the moderator’s recommendation during the intermediate round, removal of TBC from the rapporteur for the “NR; Satellite Node conformance testing” specification in clause 5, and  corrections to the table of new documents in clause 5 to clearly indicate the core or performance part based on MCC guidance.
Companies views’ collection
Issue 1.4-1: Is the updated revised WID in “draft RP-211557_WID NR-NTN_for Rel-17 v5.6” “draft RP-211514_WID NR-NTN_for Rel-17 v5.4” agreeable?
	Company
	Comments

	Thales
	The WID in RP-211514 has been further revised in draft RP-211557_WID NR-NTN_for Rel-17 v5.6.docx with a correction to the table of new documents: Core part or performance part have been indicated for each document in the remark column, as per ETSI MCC guidance. Please comment this version 

	Moderator (AT&T)
	The list of open issues has been updated to reflect the revision mentioned by Thales. As indicated, please comment on “draft RP-211557_WID NR-NTN_for Rel-17 v5.6”.

	
	



Summary and recommendation for further discussion
In this section, the summary of comments on Topic#1 and the corresponding recommendations are provided.
	
	Summary and recommendation

	Moderator (AT&T)
	No additional feedback received on the updated revised WID. It can be considered stable.
Moderator Recommendation:
The revised WID in RP-211557 can be approved.



Final comments
See clause 3 for final moderator recommendations.
Topic #2: NTN-FR2 and Ka-Band Handling Aspects
Proposed objectives
Topic #2 will capture the outcome of the discussions on the following documents:
1) RP-211253 [4] containing a discussion paper concerning the regulatory aspects of Ka band and usage along with a proposal concerning how to treat Ka band in the Rel-17 NR_NTN_solutions WI.
2) RP-211255 [5] containing a way forward concerning FR2 and Ka-Band handling aspects in the Rel-17 NR_NTN_solutions WI.
Initial round
Open issues
The following summarizes the key proposal listed in [4].
Proposal 1: RAN to approve defining the entire “Ka Band” as an NTN-NR exemplary band in FR2 range for GEO and NGSO based satellite access

The following summarizes the proposals listed in [5].

· Proposal 1: RAN to approve defining “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access.
· NOTE1: Band numbering scheme for NTN is FFS (in line with R4-2108099 Note to Proposal 2-1-1-1)
· NOTE2: It is acknowledged that “Ka band” and other satellite bands do not align completely with FR2 as currently defined based on existing NR bands for terrestrial deployment.  Frequency Range alignment for NTN bands may thus have to be adjusted in line with NTN requirements and deployment scenarios to be considered FFS, but for the time being, “Ka band” exemplary band could be regarded as addressing the FR2 part of NR NTN.
· Proposal 2: As part of Rel-17 carry out an analysis in RAN4 to identify further technical considerations and requirements associated with the deployment of NTN supported by NR (FDD mode) for Ka-Band (exemplary band) over a limited number of coexistence scenarios. The analysis can be done via email discussion only without using any GTW time.
· Proposal 3: Satellite Frequency bands above 10 GHz can leverage the Ka band analysis and technical considerations.

Companies views’ collection
Issue 2-1: Are Proposal 1 from RP-211253 and Proposal 1 from RP-211255 agreeable to define the entire “Ka Band” as an NTN-NR exemplary band and consider the definition as addressing the FR2 part of NR NTN? If not, please provide list of concerns and/or proposed revisions.
	Company
	Comments

	Thales
	Agree but we suggest an alternative wording:
 The satellite “Ka Band” is selected as the exemplary band to be considered for NR based GEO and NGSO based satellite access operating above 10 GHz.
Note: 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. (*)
(*) As per RAN#91-e agreement in Proposal NTN-1.2 of RP-210791

	Inmarsat
	Agree but we should adjust the wording. Thales wording is also ok, but we should include the original notes as well (I’ve included the note proposed by Thales as a NOTE3 for completeness, since it clarifies the satellite Ka band frequencies):
Proposal 1: RAN to select “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access.
· NOTE1: Band numbering scheme for NTN is FFS (in line with R4-2108099 Note to Proposal 2-1-1-1)
· NOTE2: It is acknowledged that “Ka band” and other satellite bands do not align completely with FR2 as currently defined based on existing NR bands for terrestrial deployment.  Frequency Range alignment for NTN bands may thus have to be adjusted in line with NTN requirements and deployment scenarios to be considered FFS, but for the time being, “Ka band” exemplary band could be regarded as addressing the FR2 part of NR NTN.
· NOTE3: 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. (*)
(*) As per RAN#91-e agreement in Proposal NTN-1.2 of RP-210791

We think that for RAN to agree on adoption of Ka band as an exemplary band is a crucial step, that can be agreed in principle without controversy – after all, this is an existing and well-established satellite band and thus will have to be supported one way or another.
We think that the technical aspects of NR NTN deployment in Ka band with FDD are the highest priority and can be started with minimal impact to RAN4.  Way more time has already been wasted discussing whether or not Ka band was to be included vs the time and effort actually required to identify the technical aspects.  Had we started back then when this was first proposed, we would have probably already finished and made better use of RAN4 time. However, this is an important activity that needs to be conducted in Rel 17, regardless of when the actual Ka band normative work will happen.

	Intelsat
	Agree with Inmarsat

	Apple
	Currently, we feel that it is unrealistic for all work related to Ka band in R17 considering its impact on RAN4 and RAN1. Most issues we face will not be something that can be discussed in email only and would need considerable online time from our view (i.e. additional TUs) which especially RAN1 does not possess. Given this we disagree with this proposal.  

	NTT DOCOMO
	Same view as Apple.
Current spec has many FR2-specific rules. This proposal could lead to potential issues on them, and RAN1/2 are required to discuss whether/how the issues are solved. It would be impossible considering remaining time.

	Ericsson
	In our understanding, there are some major technical issues for Ka band (FDD operation in FR2, intermediate range, co-existence) that are new to the work so far and require significant RAN4 time to resolve. So we do not agree to proposal 1.

	Panasonic
	Agree with Inmarsat.

	Nokia
	Disagree:
1) The Ka band partially falls in the 7-24 GHz frequency range for which a RAN4 SI concluded without any decision on how to split its relation to the FR1 and FR2 ranges. There has been no WI approved by 3GPP RAN addressing this issue. Hence, there are no baseline specifications for this frequency range currently in RAN4.
2) All the existing NR FR2 bands in e.g. TS 38.101 are TDD, whereas NTN operation would be FDD. All RAN4 requirements related to FDD FR2 operation are missing in the RAN4 specification. This core work would need to be done first, and is a far bigger task than can be done in the NTN WID TU allocation.    
3) Additional bands can be added subsequently. 

	Qualcomm
	Although we agree with the intention of the proposal, RAN4 would probably not have enough time to do this work before Q2 next year. We would be OK with endorsing some potential way forward with the understanding that RAN4 would start this part after finalizing FR1 requirements / S band definition.

	Hughes
	Agree with proposals with minor change. For proposal 1: RAN to approve defining selecting “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access

Ka-Band has been considered for NTN-FR2 exemplary band since the beginning of the study phase of NTN – this band along with S-Band (for FR1) both were included in the 2-phase study to help conclude TR 38.821. 
The handling of Ka-band for NTN-NR is essential to enabling support of the main NTN scenarios in Rel-17. It is therefore crucial for RAN to agree on endorsing Ka band as an exemplary band as part of the obligation to NTN-NR WID. 

	Huawei/HiSilicon
	We feel it is unrealistic to finish Ka band definition in Rel-17. But we are open to start some work. It is acceptable for us, if the main bullet can be revised as below:
Proposal 1: RAN4 to consider approve defining “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access.

	Samsung
	As we commented in Monday GTW, we do not agree with defining the Ka band as an exemplary band in Rel-17. 

	Rakuten Mobile
	Agree with both Thales and Immarsat.

	Vodafone 
	Disagree with Proposal 1 , This issues need further consideration of TU and workload on RAN1 and 4, agree with comments from Ericsson and Nokia 



[bookmark: _Hlk74490860]Issue 2-2: Is Proposal 2 from RP-211255 agreeable? If not, please provide list of concerns and/or proposed revisions.
	Company
	Comments

	SoftBank
	It should be explicitly mentioned whether or not the additional RAN4 TU is newly allocated. If yes (i.e. additional RAN4 TU is necessary), this proposal should be equally treated with other new RAN4 items. If no, the scope reduction within NTN/IoT-NTN WIs shall be considered together according to the chairman’s WF in RAN#91e. The approach “The analysis can be done via email discussion only without using any GTW time.” might be an possible approach, but it shouldn’t be used to hide the actual TUs. 

	Thales
	Agree but we suggest alternative text taking into account the RAN#91-e agreement in Proposal NTN-1.3 of RP-210791: “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.” :
As part of Rel-17 carry out an analysis in RAN4 to identify further technical issues considerations and requirements associated to with the deployment of NTN supported by NR (FDD mode) in the satellite for Ka-Band (exemplary band) over a limited number of coexistence scenarios. The analysis can be done via email discussion only without using any GTW time.

Starting the analysis identified by RAN#91-e as part of Rel-17 via email discussion is feasible and will allow to start normative work without any delay in March 2022. It will not consume any RAN4 GTW TUs.

	Inmarsat
	Agree with Thales proposed wording, but we think technical aspects should be logically separate from coexistence analysis within the proposal, to avoid confusion. Furthermore, coexistence analysis is likely required only for the UL part of Ka band. 
Proposal 2:  As part of Rel-17, carry out an analysis in RAN4 to identify further technical aspects associated with the deployment of NTN supported by NR (FDD mode). For uplink part of Ka-Band (exemplary band), RAN4 to further conduct adjacent band coexistence analysis on a limited number of coexistence scenarios. The analysis can be started once FR1 NTN coexistence study is stable enough. 
We are also ok with keeping this to email discussion only, so this part can be added as well, depending on general company views:
The analysis can be done via email discussion only without using any GTW time.

We agree with Thales recommendation that handling via emai discussion only is feasible and will both allow normative work to start without any delay in March 2022, as well as not consume any RAN4 GTW TUs.

	Intelsat
	RE RAN4 TU time, as this is an email discussion only there is no need for additional TU time.
Technical aspects and co-existence studies are better handled separately. Agree with Inmarsat.
As a first step an agreement on the adoption of a Ka band for initial studies is imperative to mitigate further delays in progress in NTN. 
Starting an initial email exchange on soliciting feedback on FR2 related aspects will help facilitate the progress of NTN.  
We agree with Thales that handling these discussions via email is not only possible, but will allow work to begin without delay.

	Apple
	Same comments as above. We do not believe thse discussions are trivial and can be completed just via email discussions. 

	NTT DOCOMO
	Same comments as Issue 2-1.

	Ericsson
	The proposal suggests that there is new work to do to carry out analysis; for this reason, we do not think the analysis should be in Rel-17. As a side observation, we don’t follow how the issues could be concluded without GTW time. We disagree that e-mail discussion does not imply TU time; e-mail discussions/threads require the attention and time of delegates and so are part of the workload management.

	Panasonic
	Agree with Inmarsat and Intelsat.

	Nokia
	No. Substantial work is involved, which cannot be done without GTW time and proper TU allocation in RAN4. We agree with SoftBank that any new TU allocation needs to be considered in the light of the overall RAN4 TU situation. 

	Hughes
	Agree with Thales
We can start the technical analysis via email discussion and will allow to start normative work without any delay in March 2022.

	Huawei/HiSilicon
	It does not seem a good idea to us to have email discussion only without using ay GTW time. The work will handled by the same group of people, we should be cautious to add additional parallel workload. Together with other technical aspects, we suggest to revise Proposal 2 as below:
Proposal 2: As part of Rel-17 carry out an analysis in RAN4 to identify further technical aspects considerations and requirements associated to with the deployment of NTN supported by NR (FDD mode) for uplink part of Ka-Band (exemplary band) over a limited number of coexistence scenarios. The analysis can be done started once FR1 NTN coexistence study is stable enough. via email discussion only without using any GTW time.

	Samsung
	Similar comments as issue 2-1. Also, limiting to e-mail only does not solve the RAN4 workload issue in e-meeting.

	Rakuten Mobile
	We agree with Thales comments.

	Vodafone 
	Need to consider the workload on RAN4 Agree with comments from Nokia and Ericsson 



Issue 2-3: Is Proposal 3 from RP-211255 agreeable?
	Company
	Comments

	Thales
	Agree but we suggest an alternative wording:
The  technical issues analyzed for Ka band in between FR1/FR2 can be considered for possible normative work on frequency bands allocated to Satellite services above 10 GHz.

	Inmarsat
	Agree with Thales proposed wording.

	Intelsat
	Agree with Thales’ proposed wording. 
Agreement on a way forward for resolving issues generally related to FR2 are paramount. 

	Apple
	Request the proponents to consider moving this item to Rel-18 considering the lack of TUs and our comments from 2-1 and 2-2. 

	NTT DOCOMO
	Intention of this proposal is unclear for us.

	Ericsson
	We should not commence new analysis on Ka band in rel-17.

	Panasonic
	Agree with Thales.

	Nokia
	No. There have not yet been any “Ka band analysis and technical considerations”, so it is too early to say what else they might apply to. 

	Hughes
	Agree with Thales proposed wordings

	Huawei/HiSilicon
	Agree with alternative wording:
Proposal 3: Satellite Frequency bands above 10 GHz can leverage refer to the Ka band analysis and technical considerations.

	Samsung
	Agree with Ericsson 

	Vodafone 
	Ka band analysis is too early and specific Tus need to eb allocated , agree with Ericsson and Nokia above 



Summary and recommendation for further discussion
In this section, the summary of comments on Topic#2 and the corresponding recommendations are provided.
	
	Summary and recommendation

	Issue 2-1
	Are Proposal 1 from RP-211253 and Proposal 1 from RP-211255 agreeable to define the entire “Ka Band” as an NTN-NR exemplary band and consider the definition as addressing the FR2 part of NR NTN? If not, please provide list of concerns and/or proposed revisions.
Moderator (AT&T): 
Further refinements of the proposals were provided by supporting companies. Multiple companies cannot agree to the proposals due to the RAN1/2/4 impacts of defining Ka band as an exemplary band in Rel-17. Concerns raised that Ka band does not meet the existing definition of FR2 and that FDD FR2 operation core work should be addressed by RAN4 first.

	Issue 2-2
	Is Proposal 2 from RP-211255 agreeable? If not, please provide list of concerns and/or proposed revisions.
Moderator (AT&T): Further refinement of the proposal was provided by supporting companies. Multiple companies cannot agree to the proposal given the complexity of the work and expressed concern that the work cannot be done without GTW time and proper TU allocation in RAN4.

	Issue 2-3
	Is Proposal 3 from RP-211255 agreeable?
Moderator (AT&T): Further refinement of the proposal was provided by one of the supporting companies and supported by the other supporting companies. The same companies with issues concerning Issue 2-1 and 2-2 cannot agree to the proposal until the technical analysis is completed.

	Moderator (AT&T)
	RP-211253 and RP-211255 cannot be endorsed.
RP-211253 should be noted. No further discussion in the intermediate round.
Hughes/EchoStar should provide a draft revision of RP-211255 [5] to allow for endorsing a potential way forward taken into account the concerns raised and the proposed timing of the RAN4 work that would allow for the TU load for Rel-17 to remain at the agreed level.



Intermediate round
Open issues
Please provide your comments on the draft revision of RP-211255 [5]. The document can be found in the intermediate folder and is titled “DRAFT RP-211524 - Revised WF on NTN-FR2 and Ka-band Handling Aspects.pptx”.

Companies views’ collection
	Company
	Comments

	Verizon
	We share the moderator observation and also do not agree both RP-211253 and RP-211255 to be endorsed.
There are many issues to RAN4 for this work. As what we mentioned in GTW meeting and in the initial round, it is unpredicted for us what the possible impacts would be to the commercialized FR2 terrestrial service from this NR NTN deployment. The coexistence issues and its possible scenarios in between the terrestrial and new NR-NTN systems are not clear. However, this is important for us to understand in detail and ensure the standardized requirements to be in compliant with regulatory requirement. 
Also, there is no appropriate allocated spectrum fitting within the FR2 frequency range for NR NTN to support FDD operation in the current 3GPP specifications. The proposals in both RP-211253 and RP-211255 do not address the lack of core requirements for the FDD in FR2. And, it is unclear how RAN4 can move forward on this. Thera are also many other issues and all of them need considerable RAN4 efforts.
We believe it is unpractical to RAN4 to solve all of the issues in a short period of time.

	Qualcomm
	We think the proposed update to the way forward is going in the right direction. We would like to make a few minor changes for clarification, and add a third proposal to avoid any impact on future bands that may be defined outside FR1/FR2 range (especially terrestrial bands):
 
· Proposal 1: RAN#92-e to endorse “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· Proposal 3: For bands above 10GHz, RAN4 to decide to apply FR1 or FR2 definitions for these bands (potentially different categorization for different bands)
· Such categorization should not redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.


	DISH Network
	We agree with QC modifications above

	Apple
	We agree with Verizon. According to 3GPP there is no support for FDD on FR2 bands and given the proposals it does not seem reasonable that RAN4 will be able to complete these studies within the allocated time. As mentioned in the comments in the initial round these issues cannot be resolved without online time.

	Samsung
	We agree with Verizon. RAN4 do not have capacity to accommodate additional exemplary bands in Rel-17 timeframe. For the work in Rel-18 (after March 2022), we agree with QC that co-existence study shall be included and shall start first. 

	Intel
	In our view there is no time to consider Ka band in Rel. 17, corresponding work to introduce Ka-band can be considered in Rel. 18 after March 2022. Modifications proposed by Qualcomm are reasonable in our view.

	Panasonic
	We agree to the proposed way forward as a good compromise.

	ESA
	We support Proposal 1, and Proposal 2 – 3 along with the QC modifications. It is very well understood the lack of RAN4 capacity in Rel. 17, thus the introduction of Proposal 2.

	Ericsson
	It seems like we are discussing the scope and objectives for a Rel-18 WI proposal here. It may be better to discuss and agree objectives in the Rel-18 discussions. We note that new FR, FDD operation may have some implications to other WG.
Regarding the proposal 1, we are not sure that the FSS part is part of the 3GPP scope, so it should be modified:

· Proposal 1: RAN#92-e to endorse “Ka Band” (MSS part) as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 


	Nokia
	We do agree with the comments from Verizon. The draft revision of RP-211255 could be discussed again in due course when the situation in RAN4 is clearer.  

	Thales
	We agree with QC modification but suggest the clarification as follow
· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1 or FR2 definitions for these bands (potentially different categorization for different bands)
· Such categorization should not redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.
As explained in earlier meetings, there is no reason to restrict Ka band to MSS band part, since VSAT and ESIM service and terminals (Categories of UE targeted in these bands) can be considered in both FSS and MSS band parts. This is in line with a conclusion of RAN#91-e NTN email discussion:
· 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.


	Inmarsat
	We agree with the overall WF and we can partially agree with proposed changes from Qualcomm, if it can help reach an agreement. More specifically:
· Proposal 1: RAN#92-e to endorse “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study) to be started after March 2022, or once FR1 NTN coexistence study is stable enough.
· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1 or FR2 definitions for these bands (potentially different categorization for different bands)
· Such categorization may not need to redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.

FURTHER COMMENTS:
· We would like to kindly ask the moderator if discussion can address the proposals separately and not together as a bundle, or at least to ask companies to answer to each proposal specifically, so that we have better chance of agreement at least on Proposal 1.  
· Proposal 1 has no bearing on either workload management or feasibility.  Satellite VSAT and ESIM systems are already and have been deployed and allowed to operate in Ka band FSS by regulation for decades – if attempts at disputing radio regulation are continued, we may have to raise this as a procedural irregularity because it’s outside of 3GPP remit. It is highly inappropriate to speculate on regulatory frameworks.
· Some companies have expressed workload and coexistence issues.  We take the comments on board are very much open to addressing the workload concerns and to perform analysis to address coexistence concerns, but there has to be bona fide willingness from all companies to address them fairly, and that means at least endorsing the exemplary band in principle, to be used to conduct the work, as it was done for NTN in FR1.
· It is clear that from a workload management perspective, FR1 analysis and requirements will need to be progressed significantly first.  However, many core RF requirement aspects and many BS architecture, requirements and test methodology aspects are going to be common for NTN bands below and above 10 GHz, and there should be an aspiration to develop an architecture and set of requirement specifications that are as much as possible common, to avoid duplication of work and bad time management.  Therefore one could argue that RAN4 should maintain the flexibility of deciding when to start above 10 GHz work based on the ongoing progress of FR1.

	Rakuten Mobile
	We agree with Qualcomm’s approach and Thales modification of proposal 3.

	Vodafone 
	We agree with Qualcomm’s suggestions 

	ESA
	We would like to kindly ask the Moderator to consider only technical inputs. 
It is not a duty of 3GPP delegates to deal with Radio Regulation aspects, more relevant international bodies are in charge of such topics. It is not helpful and constructive to report incorrect sentences about the usage of the satellite bands.
Concerning the MSS/FSS in Ka-band, it has been already clarified the WRC-2019 resolution 173 (i.e., https://www.itu.int/en/mediacentre/backgrounders/Pages/Earth-stations-in-motion-satellite-issues.aspx ). In particular,
“To address the increasing need for radio-frequency spectrum for ESIM, while protecting other services, delegates at WRC-19 decided on the regulatory and technical conditions under which the frequency bands 17.7‑19.7 GHz (space-to-Earth) and 27.5-29.5 GHz (Earth-to-space) can be used by the three types of ESIM communicating with geostationary (GSO) space stations in the fixed-satellite service (FSS).”  
Thank you very much.

	ZTE
	Since the intention of 2nd proposal within this way-forward is to initialize the discussion after March/2022 or after the completion of S-band, in our views, the whole issue including identification of possible exemplary band can be postponed later.

	Huawei/HiSilicon
	It is not clear whether proposal 1 applies for Rel-17 or later releases. According to proposal 2, which suggests some analysis to be started after March 2022, our understanding for proposal 1 is that it is NOT targeting for Rel-17. We therefore suggest to revise Proposal 1 as below:
· Proposal 1: RAN#92-e to endorse “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access for releases after Rel-17. 
Revised Proposal 2 from Qualcomm is OK. Proposal 3 from Qualcomm can be discussed in future meetings when RAN4 is about to start the normative work for defining NTN bands above 10GHz.

	Hughes/EchoStar
	We agree with overall proposals for the intermediate round but concur with QC overall modification to Proposal 2. For Proposal 3, agree with proposed changes given by Inmarsat. 
· Proposal 1: RAN#92-e to endorse “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study) to be started after March 2022, or once FR1 NTN coexistence study is stable enough.
· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1 or FR2 definitions for these bands (potentially different categorization for different bands)
· Such categorization may not need to redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.
As clearly explained in RP-211253 NOTED in this discussion, of the following:
· Observation 1: ITU-RR designates primary allocations to the FSS and MSS in the commercial Ka band (17.3-20.2 GHZ and 27.0-30.0 GHz).
· Observation 2: Satellite broadband access provided across Ka-band are accomplished primarily through the use of VSAT type terminals.
· Observation 3: Satellite in Ka-band provide broadband access, including Internet connectivity, on platforms in motion via ESIM.
· Observation 4: Satellite broadband services via VSAT and ESIM operate across the entire Ka band.
As such, the debate on MSS and FSS is irrelevant. VSAT and ESIM service and terminals were identified and studied in TR 38.821 (Categories of UE targeted in these bands). This is in line with a conclusion of RAN#91-e NTN email discussion:
•	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.



Summary and recommendation for further discussion
In this section, the summary of comments on Topic#2 and the corresponding recommendations are provided.
	
	Summary and recommendation

	Moderator (AT&T)
	Many companies expressed concern about RAN4 not having capacity to accommodate additional exemplary bands in Rel-17 timeframe. A proposed revision to the WF was provided by Qualcomm which seems agreeable to the majority of companies with a small edit to add “NTN” in front of “bands” in Proposal 3. The proposed revision of the WF clearly differentiates that the RAN4 work on Ka band will take place in the Rel-18 timeframe.
Moderator Recommendation:
It is recommended to agree to the following modified WF and that RP-211524 “Revised WF on NTN-FR2 and Ka-band Handling Aspects” will be updated to reflect the modification. With the update, RP-211524 can be endorsed. No further discussion required for the final round.
· Proposal 1: RAN#92-e to endorse “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1 or FR2 definitions for these bands (potentially different categorization for different bands)
· Such categorization should not redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.




Final round
Open issues
During the GTW session, the modified WF in the moderator recommendation was agreeable to most companies with one company objecting to Proposal 1 and needed more time to review Proposal 3. Based on the RAN Chair’s guidance during the GTW, it was decided to allow time for companies to further comment on each of the proposals listed below.
· Proposal 1: RAN#92-e to endorse “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1 or FR2 definitions for these bands (potentially different categorization for different bands)
· Such categorization should not redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.

Companies views’ collection
Issue 2.4-1: Is Proposal 1 above agreeable? If not, please provide list of concerns and/or proposed revisions to achieve consensus.
	Company
	Comments

	Thales
	All proposals are agreeable as is. In an attempt to find a consensus, the “Ka band” could be further defined. 

	Lockheed Martin
	Agree

	Kepler
	Agree

	Intelsat
	We support proposal 1.  As the proposal does not impose any explicit regulatory issues, such concerns should not be an issue. 
We believe that this work can be carried out in a release independent manner. 

Further. regarding the Ka band for ESIM we note from [R4-2110813] that ESIMs are described by the following paragraph “Vehicle-Mounted Earth Stations (VMESs), and Earth Stations Aboard Aircraft (ESAAs), are collectively known as ESIMs. …  the operation of ESIMs in the conventional Ka-band. Specifically, ESIMs may communicate with geostationary-orbit (GSO) FSS space stations operating in 18.3–18.8 GHz and 19.7–20.2 GHz (space-to-Earth), and 28.35–28.6 GHz and 29.25–30.0 GHz (Earth-to-space) frequency bands”.

	Qualcomm
	We are OK with the proposal as is, but given the comments in the previous round we feel that the following modification may be more acceptable to some companies:
· Proposal 1: RAN#92-e to endorse at least a portion of the “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
· To be decided when the WI is approved: whether the FSS part, the MSS part or both are included in the exemplary band. 


	Verizon
	We do NOT agree Proposal 1! 
We would like to repeat our early comments to below.
There are commercialized 5G FR2 terrestrial services on filed which also utilize the same spectrum. It is unpredicted for us what the impacts to these service from endorsing this band for NR NTN deployment. The coexistence issue and its scenarios in between the terrestrial and new NR-NTN systems are unknown.
Also, so far there is NO appropriate allocated spectrum fitting within the FR2 frequency range to support FDD operation in the current 3GPP specifications. And, the lack of core requirements for the FDD in FR2 is an issue too. And, the FDD mode in FR2 is a completely new feature to 3GPP.
Given these and many other issues we disagree with this proposal.

	Nokia
	As there is not yet consensus on Proposal 1, further discussion in RAN plenary on the details of the modifications suggested by Qualcomm could provide a helpful way forward. 

	Ericsson
	 It is not obvious to us whether the whole Ka band would be an example band and whether technically FSS and MSS can be handled the same way. Previous agreements capture that there is both MSS and FSS spectrum within the band, but not any agreement on whether to define one 3GPP band over the whole Ka band. Our proposal is as follows (similar to Qualcomm but clarifying the portion of the band to use as an issue for study)
· Proposal 1: RAN#92-e to endorse at least a portion of “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
· Proposal 4: Study and discuss further which part of Ka band can be used for the example band and whether it should be MSS, FSS or both.


	Panasonic
	Agree

	Mitsubishi
	Agree. Compromise proposal from Qualcomm/Ericsson can also be agreeable for the sake of progress

	ESA
	With support Proposal 1 and we are fine with QCOM and Ericsson:
· Proposal 1: RAN#92-e to endorse at least a portion of “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
As far as the decision on MSS/FSS, we prefer a note in Proposal 1 as suggested by QCOM. The content is the same between QCOM and E///.


	Xiaomi
	Generally we agree with the proposals. Ka band as an important satellite frequency shall be considered and discussed once FR1 NTN coexistence study is stable enough.

	Ericsson
	Response to ESA: The reasoning with the different sentence is that the identification of technical characteristics should also include whether there are differences between MSS/FSS (or different parts of the band). So we want to emphasize that it is not a straight decision without considering anything about technical characteristics. This is why we propose this wording and prefer it.
Making it a proposal is because the other issues are listed as proposals, so a sub-bullet to proposal 1 also kind of implies that there is not any technical considerations. It could be added in some way to proposal 2 as an alternative.

	ESA
	Thanks Ericsson for the clarification. I understand and actually, you anticipated me, since I was also thinking to include that in Proposal 2 (e.g., a note, since there the technical subject is addressed.).

	Ericsson
	It’s fine to add our “proposal 4” to proposal 2. Maybe a slight rewording helps it fit better.

The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study) to be started after March 2022, and once FR1 NTN coexistence study is stable enough. Note: This should include study/discussion of which part of Ka band can be used for the example band and whether it should be MSS, FSS or both.

	ZTE
	We share similar views on the whole Ka band, and the updates with additional notes or proposal to clarify the MSS/FSS related issue is needed. 

	Inmarsat
	Agree.
We are also ok with suggested approaches from Ericsson, Qualcomm and ESA.  Whichever is more useful to reach an agreement.

Response to Verizon:  we understand your concerns, but we also ask you to consider our perspective.  Satellite systems have had the regulatory right to operate in Ka and Ku band for literally decades. One could argue that 5G NR TDD in mmWave was introduced much later and to some extent it’s debatable whether coexistence with pre-existing satellite systems was considered properly at the time when those NR bands were defined.  So you can imagine how we felt back then and we still feel today.  
However, that is in the past and now and we have an opportunity to work together.  The study on Ka band and other satellite FDD bands above 10 GHz will also include the appropriate coexistence analysis, so the coexistence concerns you expressed will be addressed in the study phase.
All we ask here is recognition by 3GPP, given that our systems have the regulatory rights to operate in these bands and have been in operation for a long time. 

	MediaTek
	Agree

	ESA
	Thanks Ericsson again for the constructive discussion. I am fine.
Thus, it should be recalled:
· Proposal 1: RAN#92-e to endorse at least a portion of “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
I will report your text in Proposal 2.

	Huawei/HiSilicon
	We are fine with the revision from Qualcomm/Ericsson/ESA. 
· Proposal 1: RAN#92-e to endorse at least a portion of “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access. 
We are also fine with either to add a note or a separate proposal for “study and discuss further which part of Ka band can be used for the example band”

	Inmarsat
	Agree: we are fine with the final suggestions by Qualcomm/Ericsson/ESA/Huawei

	Hughes/Ech
	Agree with Proposal 1.
We can agree to keep the Ka-band to the ranges where it is to common to all regions i.e. (17.7-20.2 and 27.5-30.00 GHz), and these ranges are common to GEO and NGSO as well. 
We understand Verizon’s concerns about commercial deployment in 28 GHz. But FCC had decided to authorize the band where there had been satellite commercial deployment that had been around using FDD. FDD had been regulated and traditional mode for satellite. We do not want to debate on regulatory matter here but when 3GPP determined TDD for mmWave– some co-existence studied must have been done with FDD (that had been around for so long) and these must been approved at 3GPP and FCC. We are sure as part of the process in securing the band Verizon and others must have ensured that n261 TDD will not cause issue to the already deployed and commercial satellite operation in this vicinity. So in this scenario, Proposal 2 is meant to do the technical analysis on satellite operating in FDD in NR. The study on Ka band and other satellite FDD bands above 10 GHz will also include the appropriate coexistence analysis, so the coexistence concerns you expressed will be addressed in the study phase.
We are not seeking new band or new license or new authorization, we are just asking for our very own band (existing band) to be able to be adapted to NR specifications and so that we can deploy and deliver 3GPP standardized- based solutions. Which we think should be positive thing and 3GPP should embrace this approach and aspiration.

	Samsung
	We share the same view as Verizon. 
Based on our observation proposal 2 and 3 are largely supported by many companies, i.e. RAN4 technical assessment for defining Ka band (or partial of Ka band) will be carried out after March 2022. If so, we would like to clarify what is RAN4 going to do in the remaining Rel-17 time if proposal 1 (Ericsson version) is approved.



Issue 2.4-2: Is Proposal 2 above agreeable? If not, please provide list of concerns and/or proposed revisions to achieve consensus.
	Company
	Comments

	Lockheed Martin
	Agree

	Kepler
	Agree

	Intelsat
	We support Proposal 2 with the understanding that it should be started after March 2022, or once the FR1 NTN coexistence study is stable enough. 
We believe that this work can be carried out in a release independent manner.

	Qualcomm
	We are OK with the proposal as is, but given the comments in the previous round we feel that the following modification may be more acceptable to some companies:
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.


	Verizon
	We agree proposal in below, 
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
We suggest 3GPP start this work from this Proposal 2 on this work in Release 18.

	Nokia
	We support Proposal 2 and agree with the suggested changes from Qualcomm and Verizon. 

	Panasonic
	Agree

	Mitsubishi
	Agree

	ESA
	Agree. We support QCOM. No objections to Verizon too (even if the topic is NTN).

	MediaTek
	Agree

	Xiaomi
	Agree

	ZTE
	We are supportive for the proposal with the changes from Qualcomm and Verizon. 

	Inmarsat
	Agree. Verizon proposed wording is also ok.  
Response to Qualcomm:  we are of course ok with that, but I think the general assumption is always to take into account regulatory aspects?

	ESA
	Based on E///. Thanks.
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· Note: This should include study/discussion of which part of Ka band can be used for the example band and whether it should be MSS, FSS or both


	Huawei/HiSilicon
	Agree. Qualcomm’s revision is also OK.

	Inmarsat
	Agree on this latest wording from ESA/Ericsson

	Hughes/Ech
	· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.


	Samsung
	Agree with Qualcomm’s version 



Issue 2.4-3: Is Proposal 3 above agreeable? If not, please provide list of concerns and/or proposed revisions to achieve consensus.
	Company
	Comments

	Lockheed Martin
	Agree

	Kepler
	Agree

	Intelsat
	We feel that Proposal 3 is essential to the successful development of NTN.  As the proposal does not impose any regulatory suggestions or constraints it should not be confused with such work in other contexts. Further the proposal as written does not imply or impose an undue workload requirement, it is important to recognize that NTN bands above 10 GHz are an essential requirement for the development of NTN. 
There is no requirement nor necessity to impose requirements for the allocation of spectrum within the FR2 frequency range for NR NTN for the consideration of Proposals 1 to 3 in this plenary.
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.
It has been clarified throughout the SI and WI definition that NTN work would cover both VSAT and ESIMs/ESOMPs. Hence, the frequency bands considered for 3GPP NTN RAN4 work should encompass them.

	Qualcomm
	Agree

	Verizon
	Agree!

	Nokia
	Agree

	Ericsson
	It is not clear to us whether the spectrum in 10-24GHz can always be treated as FR1 or FR2. This can be resolved by examining the technical characteristics, but we should not agree in advance.

· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1, or FR2 or  new FR definitions for these bands (potentially different categorization for different bands)
· Such categorization should not redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.


	Panasonic
	Agree

	Mitsubishi
	Agree

	ESA
	Agree. Fine if FR2 or a new name will be introduced in the future.

	Xiaomi
	Agree

	ZTE
	Agree in principle, but for the name of FR-X, since the exactly range for NTN above 10 GHz is not clear yet and we can take the general description without mentioning on the FR2 or FR1. For the “FR1” since it’s already above 10 GHz, this is certainly not FR1. 
· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1, or FR2 or  new FR  band definitions for these bands (potentially different categorization for different bands)
· Such categorization should not redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.


	Inmarsat
	Agree.   Ericsson wording is also ok, since it’s probably a bit too early to prescribe how this will be handled.
We also ok to adjust this further if necessary to leave open door to different options, but it seems there is general agreement.  

	Huawei/HiSilicon
	Our initial preference it to leave such discussion in RAN4. But we are fine if Proposal 3 can be further revised a bit. We support Ericsson’s revision, on top of which, some further revision is suggested. Motivation for such revision is not to give working group impression that plenary already decide to have different categorizations.

Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1, or FR2 or  new FR definitions for these bands (potentially different categorization for different bands)
· Such potential categorization should not redefine or extend the existing terrestrial frequency ranges.
· Such potential categorization should not automatically apply to future terrestrial bands defined in this frequency region.


	Inmarsat
	Agree. We are ok also with the additional changes proposed by Huawei. I merged the latest 2 versions since there was a fork.

	Hughes
	Agree with Proposal 3 with minor adjustment
•	Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1, or FR2 or  new FR  band definitions for these bands (potentially different categorization for different bands)
•	Such categorization should not redefine or extend the existing frequency ranges.
•	Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.

	Samsung
	Agree

	Intelsat
	We are ok with the proposed changes by HW



Summary and recommendation for further discussion
In this section, the summary of comments on Topic#2 and the corresponding recommendations are provided.
	
	Summary and recommendation

	Issue 2.4-1
	The vast majority of companies compromised on a solution to limit the proposal to “at least a portion of the Ka band” to allow for more RAN4 evaluation once the WI is approved. This proposal is based on the understanding that a note would be added to proposal 2 that the technical work should include study/discussion of which part of Ka band can be used for the example band and whether it should be MSS, FSS, or both.
Verizon and Samsung do not agree with proposal 1 based on the fact that the RAN4 technical assessment for defining Ka band (or partial of Ka band), evaluating co-existence between the terrestrial and new NR-NTN systems, and defining FDD core requirements in FR2 will be carried out after March 2022.
In order to address the Verizon and Samsung concerns, the moderator is proposing to add a note to Proposal 1 to clarify that the endorsement at RAN#92-e is dependent on the outcome of the technical evaluation and the decision may need to be revisited.
Moderator Recommendation:
It is recommended to agree to the following modification to proposal 1 and update the final version of RP-211524 “Proposed WF on NTN-FR2 and Ka-band Handling Aspects” accordingly.
· Proposal 1: RAN#92-e to endorse at least a portion of the “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access.
· Note: Any final confirmation of the exemplary band for NTN-NR above 10 GHz is pending the outcome of the technical analysis in Proposal 2.

	Issue 2.4-2
	Qualcomm proposed a revision to take regulatory requirements into account. Verizon proposed to remove the restriction for FDD mode to apply to satellite bands above 10 GHz only. The note mentioned in Issue 2.4-1 needs to be added to proposal 2 to mention that the technical work should include study/discussion of which part of Ka band can be used for the example band and whether it should be MSS, FSS, or both. The updates seem to be agreeable.
Moderator (AT&T): 
It is recommended to agree to the following modification to proposal 2 and update the final version of RP-211524 “Proposed WF on NTN-FR2 and Ka-band Handling Aspects” accordingly.
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· Note: This should include study/discussion of which part of Ka band can be used for the example band and whether it should be MSS, FSS or both

	Issue 2.4-3
	Companies presented slightly different wording for proposed updates to proposal 3. Ericsson proposed to add a clear indication that a new FR definition may be necessary. Huawei proposed to add “potential” categorization to the sub-bullets. It is the moderator’s understanding that categorization would have to apply in any case. ZTE proposed to make proposal 3 generic and to not mention any band designators. The vast majority of companies agreed with the modifications from Ericsson.
Moderator (AT&T): 
It is recommended to agree to the following modification to proposal 3 and update the final version of RP-211524 “Proposed WF on NTN-FR2 and Ka-band Handling Aspects” accordingly.
· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1, or FR2 or  new FR definitions for these bands (potentially different categorization for different bands)
· Such categorization should not redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.

	Moderator (AT&T)
	It is recommended to agree to the following modified WF and that RP-211524 “Proposed WF on NTN-FR2 and Ka-band Handling Aspects” will be updated to reflect the modification. With the update, RP-211524 [7] can be endorsed.
· Proposal 1: RAN#92-e to endorse at least a portion of the “Ka Band” as the exemplary band for NTN-NR above 10 GHz for GEO and NGSO based satellite access.
· Note: Any final confirmation of the exemplary band for NTN-NR above 10 GHz is pending the outcome of the technical analysis in Proposal 2.
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· Note: This should include study/discussion of which part of Ka band can be used for the example band and whether it should be MSS, FSS or both
· Proposal 3: For NTN bands above 10GHz, RAN4 to decide to apply FR1, or FR2 or new FR definitions for these bands (potentially different categorization for different bands)
· Such categorization should not redefine or extend the existing frequency ranges.
· Such categorization should not automatically apply to future terrestrial bands defined in this frequency region.




Final comments
The final round recommendations for the proposed WF were not agreed. An extended email discussion was used to work on further convergence on the proposed WF. Based on company input during the extended round, the moderator’s proposed WF is as follows.
Moderator (AT&T): It is recommended to agree to the following modified WF and that RP-211524 “Proposed WF on NTN-FR2 and Ka-band Handling Aspects” will be updated to reflect the modification. With the update, RP-211524 [7] can be endorsed.
· Proposal 1: RAN#92-e to endorse at least a portion of the “Ka Band” as the candidate exemplary band for NTN-NR in above 10 GHz bands. for GEO and NGSO based satellite access.
· Note: Any final confirmation of the exemplary band for NTN-NR above 10 GHz is pending the outcome of the technical analysis in Proposal 2.
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· Note 1: This should include study/discussion of which part of Ka band can be used for the exemplary band for NR-NTN above 10 GHz and whether it should be MSS, FSS or both taking into account deployment type (e.g. VSAT, ESIM)
· Note 2: The Ka band (17.7-20.2 and 27.5-30) as common across all regions is priority
· Note 3: Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands
· Proposal 3: RAN4 to take a look at the NTN bands above 10GHz and decide which “FR” properties they should be based upon, and make the requirements based on this.

Final Conclusions
Moderator Recommendations:
1) The proposal in RP-210987 [1] can be endorsed.
2) Proposal 1 in RP-211489 [3] can be endorsed. Proposal 2 in RP-211489 [3] is not endorsed. However, there is general agreement that any RAN1 de-scoping decision and possible RAN4 de-scoping decision can be deferred until September.
3) The revised WID in RP-211557 [8] can be approved.
4) It is recommended to agree to the following modified WF and that RP-211524 “Proposed WF on NTN-FR2 and Ka-band Handling Aspects” will be updated to reflect the modification. With the update, RP-211524 [7] can be endorsed.
· Proposal 1: RAN#92-e to endorse at least a portion of the “Ka Band” as the candidate exemplary band for NTN-NR in above 10 GHz bands. for GEO and NGSO based satellite access.
· Note: Any final confirmation of the exemplary band for NTN-NR above 10 GHz is pending the outcome of the technical analysis in Proposal 2.
· Proposal 2: The RAN4 technical aspects associated with the deployment of NTN in FDD mode in satellite bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account) to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· Note 1: This should include study/discussion of which part of Ka band can be used for the exemplary band for NR-NTN above 10 GHz and whether it should be MSS, FSS or both taking into account deployment type (e.g. VSAT, ESIM)
· Note 2: The Ka band (17.7-20.2 and 27.5-30) as common across all regions is priority
· Note 3: Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands
· Proposal 3: RAN4 to take a look at the NTN bands above 10GHz and decide which “FR” properties they should be based upon, and make the requirements based on this.

5) RP-211253 should be noted.
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