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1 
Introduction

This document collects and summarizes the email discussion on Rel-17 IoT NTN WI scope (92-e-28-IoT-NTN-WI-Scope) following the endorsed guidance from RAN#91e in RP-210906 quoted hereafter
	· [42][NTN_IoT] & [28][NTN_scope&bands]

· The total number already allocated NTN NR TUs + NTN IoT TUs and combined will not change

· RAN#92E (June) to finalize the scope and project plan to deliver the essential minimum functionality of both NTN NR and NTN IoT (both NB-IoT and eMTC) within the existing TU allocations

· No new scope for RAN4 parts of NTN work in Rel-17. 

· Any additional RAN4 work (requirements and bands) would be undertaken only after March/2022 (release independent and Rel-18)
· Detailed scoping exercise (NTN NR WID revision, NTN IoT WID approval) to be undertaken at RAN#92E (June)


This email discussion intends at consolidating the scope of the Rel-17 IoT NTN WI in accordance with the above guidance, with the recommendations of TR36.763 v1.0.0, and covering RAN1, RAN2, RAN3 and RAN4. The corresponding work in SA and CT groups will require communication from RAN plenary. 
The following input documents to this RAN#92E meeting are part of this email discussion. This email discussion focuses on the technical aspects raised by these documents vs. the recommendations in TR37.763 v1.0.0.
Table 1.1: TDocs for this email discussion

	[#]
	TDoc
	Title
	Source

	[1]
	RP-211457
	New Rel-17 WID on NB-IoT/eMTC support for Non-Terrestrial Network
	MediaTek Inc., Eutelsat S.A et al.

	[2]
	RP-211458
	[DRAFT] LS to SA/CT on Rel-17 NB-IoT/eMTC support for Non-Terrestrial Networks
	MediaTek Inc.

	[3]
	RP-211040
	proposed way forward for IOT-NTN in Rel-17
	THALES

	[4]
	RP-210961
	Reply LS to R2-2102501 = RP-210031 and  S2-2101663 = RP-210223 on IoT-NTN basic architecture (R3-212806; to: RAN2, SA2; cc: RAN, CT1; contact: Qualcomm)
	RAN3

	[5]
	RP-211045
	Discussion on WI scope for IoT NTN
	OPPO

	[6]
	RP-211067
	Discussion on eMTC enabling High Value NTN IoT use-cases
	Omnispace

	[7]
	RP-211071
	Scope for IoT-NTN WID in R17
	Spreadtrum Communications

	[8]
	RP-211142
	Views on scope of NB-IoT/eMTC support for NTN WI
	Qualcomm Incorporated

	[9]
	RP-211189
	Discussion on the follow-up work item for IoT NTN in Rel-17
	Samsung

	[10]
	RP-211254
	NTN-IoT Proposed Way Forward
	Hughes/EchoStar, ESA, Eutelsat, Inmarsat, Intelsat, Ligado, Sateliot, Kepler, Omnispace, Thales, Gatehouse, Novamint, Avanti, Hispasat, Lockheed Martin, Fraunhofer HHS, Fraunhofer IIS, TNO, KT Corp, KT Sat, Reliance Jo, Deutsche Telekom, Telekom Italia, Vodafone, MediaTek, EDF, Philips, Sequans

	[11]
	RP-211434
	Discussion on the scope for IoT-NTN in Rel-17
	ZTE, Sanechips

	[12]
	RP-211464
	Views on Rel-17 IoT NTN
	Apple

	[13]
	RP-211469
	Market rationale for IoT NTN features in Release 17
	Novamint


2
Moderator proposal on TDoc handling and email discussion
2.1
TDoc handling
Proposal 1: RP-211457 serves as revision baseline of the Rel-17 IoT NTN WI. It will be revised taking into account the result of this email discussion. This revision is intended to be submitted to the approval of this RAN#92E meeting. 
Proposal 2: RP-211458 is only discussed once a consolidated WI proposal resulting from Proposal 1 is ready for approval.

Given a) TR36.763 approval is not debated in this email discussion; b) Proposal 1; and c) RP-211254 does not debate the technical scope of the IoT NTN WI, it is proposed:

Proposal 3: RP-211254 is not further discussed in this email discussion. 
RP-210961 does not recommend or discuss any particular scope of the IoT NTN WI (namely E-UTRAN, NG-RAN). It highlights that the ongoing NTN (NR) work for NG-RAN can be taken as a baseline for IoT NTN, and that it may be feasible to transpose the NG-RAN work to E-UTRAN. It further highlights that the extent of the work is not clear to RAN3. It expectedly defers the decision to start work on IoT NTN to RAN plenary. A comparable view was expressed by SA2 at RAN#91E (RP-210223). In view of this, it is proposed:
Proposal 4: To note RP-210961.
It is therefore proposed:

Proposal 5: The email discussion focuses on the technical aspects raised in RP-211457, RP-211040, RP-211045, RP-211067, RP-211071, RP-211142, RP-211189, RP-211434, RP-211464 and RP-211469. 

2.2
Email discussion
In order to ensure timely progress of this email discussion, the moderator proposes that all recommendations from RAN1 and RAN2 in TR36.763 v1.0.0 clauses 6.6 and 8 serve as the starting point to scope the Rel-17 IoT NTN WI i.e. any recommendation is assumed in scope of this WI unless otherwise concluded in this email discussion. 

In other words, this email discussion can result in a subset of the RAN1 and RAN2 recommendations in TR36.763 v1.0.0 but is not targeting to extend these recommendations, other than capturing RAN3 and RAN4 aspects.
Proposal 6 (TR36.763 recommendations): All recommendations from RAN1 and RAN2 documented in TR36.763 v1.0.0 RP-211456 clauses 6.6 and 8 serve as baseline of this email discussion. Unless concluded otherwise in this email discussion, any recommendation in TR36.763 v1.0.0 clauses 6.6 and 8 is assumed to be in scope of the Rel-17 IoT NTN WI. The email discussion focuses on any potential delta to these recommendations taking into account the incoming contributions to this meeting (as per Proposal 5).
Please indicate your view in the table below if and only if you do NOT agree with the moderator proposal 6 and why.
	Company
	If and only if you do NOT agree with Proposal 6, indicate your concern below.

	Company Name
	Concern

	Ericsson
	Rel-17 is already critically loaded and timely completion will be challenging. Thus, we believe it would not be responsible to include as objectives enhancements which were not considered essential.

	Nokia
	The focus on timely progress of this email discussion is appreciated. For clarity, therefore only the recommendations identified as essential in TR36.763 (or, preferably, only a subset of the essential items) should be considered in this discussion, as the WGs have already extensively discussed what is essential and what is not, and those discussions do not need to be revisited in Plenary. 

	ZTE
	The feature listed in the recommendation should considered as the super set for the scoping identification. We can works on the delta part but only try to tune the load. Aspects beyond the recommendation should be deprioritized to reflect the WG’s decisions

	FUTUREWEI
	(was not included by moderator as after 1100 UTC)

We appreciate the hard work of the WGs to come up with these recommendations and are OK to take them as baseline for discussion. However, it is still RAN’s job to decide if the recommendations from the study will fit within the existing TU budget, which could affect the scope.

	
	

	
	


3
Technical aspects for discussion
3.1
NB-IoT, eMTC
As per the endorsed guidance from RAN#91E (RP-210906), both NB-IoT and eMTC are expected to be part of the IoT NTN WI. 

The moderator understands this guidance holds unless there is a consensus to change it. 
It is observed:

-
TR36.763 v1.0.0 includes agreed recommendations from RAN1 and RAN2 addressing both NB-IoT and eMTC.

-
[3] proposes to support at least NB-IoT.

-
[5] proposes to focus on NB-IoT only.

-
Other TDocs follow the RAN#91E guidance.
It is proposed:
Proposal 7 (NB-IoT, eMTC): To follow RAN#91E guidance i.e. both NB-IoT and eMTC are in scope of Rel-17 IoT NTN WI.
Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Do you agree with Proposal 7? Yes/No.

If ‘No’, please indicate your proposal.

	Company Name
	Yes.

No. Proposal.

	NTT DOCOMO
	Support Proposal 7.

	Apple
	Yes, we are fine to keep both NB-IoT and eMTC in the scope to align with the guidance of RAN #91e meeting. 

	Qualcomm
	Support.

	KT
	Yes (Both NB-IoT and eMTC should be in the scope)

	KDDI
	Yes (Both NB-IoT and eMTC should be in the scope)

	Gatehouse
	Yes, agree

	SONY
	Yes. (Both eMTC and NB-IoT should be in the scope. Follow RAN#91e guidance).

	Deutsche Telekom
	Yes, but we should be realistic with the amount of work, hence NB-IoT has higher priority for us

	Ericsson
	Yes, we stand by the endorsed package. We would not want to reopen the package discussion. We believe we should work forwards, not go backwards.

	Nokia
	No. In view of the need to downscope Rel-17 overall, the responsible course of action for RAN plenary would be to focus first on whichever of NB-IoT and eMTC has the greatest support. The other technology could follow when time permits. 

	Inmarsat
	Yes

	InterDigital 
	Yes

	MediaTek
	Agree

	NordicSemi
	Yes

	Intelsat
	Agree

	Thales
	NB-IoT can be prioritised. 

	Omnispace
	Yes (Both NB-IoT and eMTC should be in the scope)

	OPPO
	No. We share the same view as Nokia

	Spreadtrum
	Yes

	ESA
	Yes

	ZTE
	We are open to take both RATs but we should be pragmatic w.r.t the potential load. Priority and additional guidance in the WI on how to manage the load is expected.

	Huawei/HiSilicon
	No

According to previous contributions that suggesting acceleration of IoT NTN (RP-191105, RP-192670), only NB-IoT NTN was requested to meet urgent market needs.
Although some design principles are similar for NB-IoT and eMTC, supporting eMTC certainly adds considerable stage-3 workload on top of supporting NB-IoT in areas like timing relationship, connected-mode mobility etc. In addition, when introducing the feature into the specification, changes in different parts of the specifications are needed for eMTC and NB-IoT. The specification work to support both eMTC and NB-IoT will therefore double compared with to support NB-IoT only.

Down-scoping is being considered in some other Rel-17 work items, and it is not desirable to add too much work in a late work item. We therefore suggest focusing on NB-IoT in Rel-17 to secure that the most urgent market requirements are met. eMTC NTN can be considered later once NB-IoT NTN is supported.

	Sateliot
	Yes, agree. 

	Eutelsat
	Yes, but priority is NB-IoT.

	Hughes/EchoStar
	Agree

	Vodafone 
	We are Ok with Proposal 7 , however for us NB-IoT is the important deliverable 

	Novamint
	Yes (however if further prioritization is required, NB-IoT has higher priority as there is a clear market and urgency)

	FUTUREWEI
	(was not included by moderator as after 1100 UTC)

Similar view as Nokia. The RAN WGs studied hard last quarter so that we can consider both NB-IoT and eMTC if the workload is acceptable, but scoping/approval was agreed for this RAN (i.e., there was no pre-approval before the study was completed). As the greatest urgent commercial need appears to be for NB-IoT, eMTC should be considered with lower priority.

	Lockheed Martin
	Agree. We agree that both NB-IOT and eMTC should be within the scope of R17 NTN-IOT WI.


Moderator summary:
Summary (NB-IoT, eMTC): there is no consensus to change the guidance from RAN#91e – a similar discussion took place as already took place at RAN#91e. There is some desire expressed to prioritize NB-IoT over eMTC, but only one company recommending to focus on NB-IoT only, and two other companies requesting to focus on a single RAT whichever has most support. The moderator expects the seemingly higher interest in NB-IoT will be reflected into the contributions to the WGs.

Moderator proposal (NB-IoT, eMTC): both NB-IoT and eMTC are in scope of the Rel-17 IoT NTN WI.
3.2
E-UTRAN (EPC), NG-RAN (5GC)

As per TR36.763 v1.0.0 clause 8.2, RAN2 concluded:

-
The support of EPC is essential
-
Additional support for 5GC is not essential but can be considered assuming the changes are small.

Proposal 8a (EPC): EPC is in scope of Rel-17 IoT NTN WI.
It is observed that:
-
[1] follows TR36.763 recommendation

-
[3] proposes to support at least EPC

-
[8] proposes to enable 5GC support
-
[11] proposes to support EPC in Re-17 and postpone 5GC discussions
-
[13] considers EPC essential, does not mention 5GC.

It is proposed to discuss whether or not to include 5GC in scope of the Rel-17 IoT NTN WI.

Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Do you support adding 5GC to the scope of the Rel-17 IoT NTN WI?

	Company Name
	Yes/No. Details if needed

	NTT DOCOMO
	Support Proposal 8a. Unless changes for supporting 5GC is very small, it may be safer to focus only on EPC in Rel-17 considering workload and timing.

	Apple
	No, we do not support to include 5GC in scope. 

1. LTE features for eMTC/NB-IoT are not currently supported in 5GC. It would make sense to port eMTC/NB-IoT to 5GC before supporting IoT NTN for 5GC. 

2. Even if the enhancements are minor, including 5GC in scope will likely impact RAN3 and potentially other working groups and will consume a lot of time. 

	Qualcomm
	Agree that EPC is prioritized (in line with the TR). Regarding 5GC, we can have it as second priority, in line with RAN2 recommendation.

Regarding the comment from Apple, we are not sure what they mean by the 1st point (eMTC/NB-IoT are indeed supported in 5GC).

	KT
	No (Downscoping necessary and we need to prioritize on EPC. 5GC can be considered in Rel-18) 

	Gatehouse
	Yes, EPC shall be prioritized, and 5GC only if changes are small and doable.

	SONY
	No. We do not support including 5GC in scope. 5GC support can be considered in a later release as an enhancement, if necessary.
We support proposal 8a.

	Deutsche Telekom
	We support proposal 8a any want to clarify that this covers only control plane solution (“DoNAS”) – as this is the only widely deployed NB-IoT solution.

	Ericsson
	No. As concluded in the SI, 5GC connectivity is not essential in Rel-17.

	Nokia
	We agree that EPC is in scope. 

RAN2 clearly concluded that support for 5GC is not essential, and this should be respected in RAN plenary. RAN WGs are too overloaded to include non-essential components. 

(Regarding the suggestion from one company to include 5GC as second priority, note that the RAN2 recommendation did not mention second priority for 5GC. And, given the small number of meetings before the end of Rel-17, the WID should not contain second priority items.)

	Inmarsat
	Yes. Priority can go to EPC.

	MediaTek
	EPC shall be prioritized

	NordicSemi
	EPC support in R17, 5GC in R18. Furthermore, if down scoping is needed, there are many features in R14,R15,R16 which are non-essential (e.g. DL SPS, etc.) and for which accommodation to NTN may be omitted in R17

	Intelsat
	EPC can be prioirtized.

	Thales
	EPC shall be prioritised

	Omnispace
	Agree with proposal 8a, EPC should be prioritized and 5GC should be included if minimal changes are required.

	OPPO
	EPC is prioritized

	Spreadtrum
	We support proposal 8a and EPC shall be prioritized. 5GC connectivity is not essential in Rel-17.

	ESA
	EPC is the priority, in line with the current NB-IoT/eMTC deployments.

	ZTE
	No, the EPC should be supported at least. For the proposal as 2nd priority, with consideration on the limited, it’s not proper and reasonable to include it in this stage. 

	Huawei/HiSilicon
	We do not have strong position, but if the 5GC support could come almost for free, we would suggest to support 5GC in order to avoid a functional discrepancy between EPS and 5GS for decades… 5GC could be added as low priority objective

	Sateliot
	Fine with the EPC prioritization

	Eutelsat
	Agree EPC is priority in R17. 

	Hughes
	Agree EPC should be prioritised

	Vodafone 
	EPC is essential, 5GC support is optional (dependent on SA and CT Workload) 

	Novamint
	EPC shall be prioritised as it corresponds to the existing widely operators deployed solution.

	Samsung
	Added after moderator’s summary - 

This should be decided by RAN3 (liaising with SA2) after technical considerations and taking into account terrestrial CIoT architecture and ongoing work for NR NTN. 

It can be considered an objective such as 

“Specify EPC support and study whether to specify 5GC support for NTN IoT” with RAN3 responsibility.

	Lockheed Martin
	Yes, 5GC should be within the scope of R17 NTN-IOT WI. 

For the Terrestrial Networks, 5GC is already supported in R16 and parity should be maintained for NTN and hence 5GC should be supported.


Moderator summary:
Summary (EPC, 5GC): There is a clear consensus to support EPC. There is a strong opposition against supporting 5GC in Rel-17, regardless of the changes it entails i.e. even if the changes were small. 
Moderator proposal (EPC, 5GC): EPC is in scope of the Rel-17 IoT NTN WI. Given the above email discussion, and considering RAN2 had concluded 5GC support is not essential, 5GC support is not in scope of the Rel-17 IoT NTN WI. 
3.3
Satellite sets
TR37.763 v1.0.0 identified five satellite sets i.e. Set-1, Set-2, Set-3, Set-4, Set-5 relevant to IoT-NTN.
It is observed that:

-
[3] recommends to treat only Set-1 and Set-4.

-
[5] recommends to treat Set-3, Set-4 and Set-5 with higher priority.

It is the moderator’s understanding that the recommendations in TR37.763 consider all Sets with no particular priority. The follow-up work is contribution-driven. 
It is proposed:

Proposal 9a (Satellite sets): All satellite sets (Set-1 to Set-5) are in scope of the Rel-17 IoT NTN WI.

Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Do you agree with Proposal 9a?

	Company Name
	Yes/No. Details if needed

	NTT DOCOMO
	Support Proposal 9a.

	Apple
	Yes, we agree with Proposal 9a. The motivation of prioritizing among the 5 sets of satellite parameters is unclear to us. The follow-up work could be contribution-driven. 

	Qualcomm
	We support in principle, but it is unclear what would be the impact of this proposal in the WID.

	KT
	Support Proposal 9a

	KDDI
	Support Proposal 9a

	Gatehouse
	Yes, agree

	SONY
	Support Proposal 9a.
Supporting only a subset of sets 1->5 would not change the amount of work in the WID (with the possible exception of set5, which implies support of discontinuous coverage. We would however like to include set5 anyway).

	Deutsche Telekom
	Yes

	Ericsson
	These are just satellite parameters captured in TR. We think this proposal is not necessary. It’s more relevant to focus on what needs to be done from a WI perspective.

	Nokia
	Set 5 can be downscoped. 

	Inmarsat
	Yes.

	MediaTek
	Agree on proposal 9a. To our understanding, recommendations for RAN1 and RAN2 for normative phase in TR 36.763 are common to all sets.

	NordicSemi
	Support

	Omnispace
	Support Proposal 9a

	Intelsat
	Agree

	Spreadtrum
	Yes

	ESA
	Agree

	ZTE
	We are fine to discuss all cases, but w.r.t the enhancement, we only need to address the common part and no specific enhancement on certain topic is not needed.

	Huawei/HiSilicon
	Yes from RAN1 perspective. We are supportive of Proposal 9a from RAN1 perspective. At the same time, we would like to ask for clarification that supports of all satellite sets does not necessarily apply to RAN4, and RAN4 will need to discuss and decide the most relevant deployment scenarios.

	Sateliot
	Agree

	Eutelsat
	Yes. Downscoping can be considered in future if problems arise.

	Hughes
	Support proposal 9a

	Novamint
	Yes

	Samsung
	Added after moderator’s summary - 

OK


Moderator summary:
Summary (Satellite sets): No concern on Proposal 9a has been expressed. It was highlighted the topic may not impact the IoT NTN WI description, but might impact RAN4 work in due course (deployment scenarios). 

Moderator proposal (Satellite sets): All satellite sets (1~5) are in scope of the Rel-17 IoT NTN WI. No documentation is expected in the resulting WI proposal. If and when RAN4 work proceeds, discussion is expected to take place on deployment scenarios. 
3.4
HARQ: UE PDCCH Monitoring
As per TR37.763 v1.0.0 clause 6.6.4, RAN1 concluded:

-


-
For NB-IoT and eMTC in NTN, RAN1 concluded that enhancements to the Rel-16 procedure for the monitoring of a PDCCH which indicates an ACK/NACK after transmission of a PUSCH is not an essential feature for NTN IoT in Rel-17.
It is observed that:

-
[5] recommends that "The UE PDCCH monitoring should be enhanced […]." due to NTN RTT
It is proposed:
Proposal 10 (HARQ UE PDCCH): In accordance with TR37.763 v1.0.0 recommendations:
-
enhancements to the Rel-16 procedure for the monitoring of a PDCCH which indicates an ACK/NACK after transmission of a PUSCH are not in scope of the Rel-17 IoT NTN WI; and
Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Do you agree with Proposal 10?

	Company Name
	Yes/No. Details.

	NTT DOCOMO
	Support Proposal 10.

	Apple
	Yes. It was concluded in TR36.763 that enhancement to Rel-16 procedure for the monitoring of a PDCCH which indicates an ACK/NACK after transmission of a PUSCH is not an essential feature for IoT NTN in Rel-17. Hence, we should not include it in the scope of Rel-17 IoT NTN so that we could focus only on essential feature.    

	Qualcomm
	Agree

	KT
	Support Proposal 10

	Gatehouse
	Yes, agree

	SONY
	Support Proposal 10

	Deutsche Telekom
	Agree

	Ericsson
	Yes. RAN1 concluded that this enhancement is not an essential feature and therefore it should not be in the scope of the WI, considering the challenging time plan.

	Nokia
	Yes. This was clearly concluded in the SI to be non-essential, and non-essential items should not be included. 

	Inmarsat
	Yes

	InterDigital
	Yes

	MediaTek
	Agree

	NordicSemi
	Support

	Intelsat
	Agree

	Thales
	Agree to de-scope this enhancement

	Spreadtrum
	Support Proposal 10

	ESA
	Agree

	ZTE
	Yes. We already conclude it in RAN1 on this issue, no need to further discuss it

	Huawei/HiSilicon
	Yes, we agree with proposal 10.

	Eutelsat
	Yes

	Hughes
	Yes

	Novamint
	Yes, Agree with proposal 10

	Omnispace
	Yes

	Samsung
	Added after moderator’s summary – 

Features that are not-essential according to the recommendations in the TR should not be re-discussed again in RAN.


Moderator summary:
Summary: No concern was expressed on Proposal 10.
Moderator proposal (HARQ UE PDCCH): In accordance with TR37.763 v1.0.0 recommendations:
-
enhancements to the Rel-16 procedure for the monitoring of a PDCCH which indicates an ACK/NACK after transmission of a PUSCH are not in scope of the Rel-17 IoT NTN WI. 

3.5
DL synchronization enhancements
As per TR36.763 v1.0.0 clause 6.6.2, RAN1 recommends the following in the Rel-17 IoT NTN WI scope:

-
DL synchronization enhancements: 


The following should be considered during the normative phase

-
New Channel raster with a step size increased to be greater than 100 kHz 

-
(part of) ARFCN-indication-in-MIB

It is observed that:
-
[5] proposes the WI scope should include "enhancements addressing IoT specific issues e.g. [for] DL frequency synchronization due to high Doppler shift."

-
[7] proposes to support "DL synchronization enhancements."
-
[8] proposes to support "Downlink synchronization enhancements to increase the NB-IoT channel raster step size, or indicate a portion of the ARFCN in NB-MIB [to handle the large Doppler frequency offsets in NTN e.g. in S-band]"

-
[9] proposes to support "DL synchronization enhancements, e.g. new channel raster."

-
[11] proposes to support only the definition of a new channel raster in Rel-17 IoT NTN WI and that (part of) ARFCN-indication-in-MIB is not in scope of the Rel-17 IoT NTN WI
Considering a new channel raster is not questioned by any incoming contribution. It is proposed:
Proposal 11a (DL synchronization - Raster): Considering a new channel raster with a step size increased to be greater than 100 kHz is in scope of the Rel-17 IoT NTN WI

Given the above, it is not clear however whether and to what extent downscoping is possible in this RAN#92e meeting. 
It is proposed:
Proposal 11b (DL synchronization – ARFCN-MIB): Considering (part) of ARFCN-indication-in-MIB is in scope of the Rel-17 IoT NTN WI.
Proposal 11c (DL synchronization – NB-IoT): Proposals 11a and 11b apply to NB-IoT.

Proposal 11d (DL synchronization – eMTC): Proposals 11a and 11b apply to eMTC.

NOTE: 
Proposals 11c and 11d will implicitly inherit the conclusion of the email discussion in §3.1 above.
Please indicate your view in the table below, regardless whether you think NB-IoT and/or eMTC is in scope of the Rel-17 IoT NTN WI. Please keep your explanation brief if any:

	Company
	Do you agree with Proposals 11b, 11c, 11d?

	Company Name
	Proposal 11b: Yes/No. Details

Proposal 11c: Yes/No. Details

Proposal 11d: Yes/No. Details

	NTT DOCOMO
	Prefer to keep ARFCN-MIB and new channel raster possibilities for both NB-IoT and eMTC at this moment.

	Apple
	Proposal 11b: with increased channel raster step size, we do not see the strong motivation to further consider ARFCN-indication in MIB. 

Proposal 11c and Proposal 11d: We are fine to apply Proposal 11a to NB-IoT/eMTC. 

Given that RAN4 agreed in R4-2108099 for NR NTN of 100 kHz channel raster for L-band and S-band, is it the scope of this WI to consider the coexistence between NR NTN devices and IoT NTN devices?

	Qualcomm
	This is in line with the conclusion in RAN1, agree.

	SONY
	Our understanding is that there should be a down-selection between (1) new channel raster and (2) ARFCN-MIB. The need for this down-selection between alternatives can be stated in the WID.
11c, 11d: support

	Ericsson
	Proposal 11b: No. Increasing the channel raster is sufficient and it is not necessary to consider other solutions.

Proposal 11c: Yes.

Proposal 11d: Yes.

	Nokia
	Yes to all. As stated in section 3.1, we should choose only one of NB-IoT and eMTC.  

	Inmarsat
	Proposal 11b: Yes

Proposal 11c: Yes

Proposal 11d: Yes

	MediaTek
	Agree. Proposals 11b, 11c, 11d are in line with RAN1 re-commendations

	NordicSemi
	Support a and b for both RATs

	Intelsat
	Agree proposals 11b, 11c, 11d are inline with RAN1 recommendations.

	OPPO
	Both 11a and 11b are two solutions to resolve the DL sync issue. In the WI scope, it is not necessary to decide the solution but it should be left for WG to decide. Thus, we suggest only include the enhancement on DL synchronization. 

	Spreadtrum
	We support Proposal 11c and Proposal 11d. The down-selection between new channel raster and ARFCN-MIB can be done in the WI.

	ZTE
	Proposal 11b: No. As highlighted in our contribution, with increase channel raster, this issue can be optimized. Additional spec effort is not necessary in this stage, especially with limited TU.
Proposal 11c: Yes.

Proposal 11d: Pending on the Section 3.1, if both NB-IoT and eMTC are supported, same solution should be applied. 

	Huawei/HiSilicon
	Our understanding is that solution in Proposal 11a is sufficient and requires less specification work. We did not see the needs to introduce another function for the same issue. So:

Proposal 11b: No. for reasons mentioned above

Proposal 11c: No. for reasons mentioned above

Proposal 11d: No. for reasons mentioned above

	Eutelsat
	Proposal 11b: Yes

Proposal 11c: Yes



	Hughes
	Agree to proposal 11b, 11c and 11d

	Samsung
	Added after moderator’s summary - 

Specify a new channel raster. This can be handled in RAN4 only.


Moderator summary:
Summary: Four companies expressed a preference to select a New channel raster as the solution moving forward. Other companies prefer the discussion to continue in RAN1.
Moderator proposal (DL synchronization – raster/ARFCN-MIB): Both a new channel raster with a step size increased to be greater than 100kHz and (part) of ARFCN-indication-in-MIB will be considered during the normative work. A single solution will be selected. 
3.6
Discontinuous coverage
As per TR36.763 v1.0.0 clause 8.2, RAN2 concludes the following is essential functionality:

Support of discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. Enhancements to the existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and (G)WUS can be considered, if found needed, to support discontinuous coverage .
It is observed that:

-
[3] proposes to address "IoT NTN specifics […] e.g. support of discontinuous coverage"

-
[5] proposes to "Specify impact on idle mode procedures for IoT UEs in discontinuous coverage"

-
[8] notes that "support of discontinuous coverage requires work in other groups (SA2 and CT1)"

-
[9] proposes to support discontinuous coverage
-
[11] proposes that "the enhancement related to the discontinuous coverage can be postponed with consideration on the workload in RAN2."
-
[12] proposes to "focus on power savings for discontinuous coverage in RRC Idle state"

-
[13] proposes support of discontinuous coverage is essential
Given the above, it is proposed:

Proposal 12 (Discontinuous coverage): Discontinuous coverage is in scope of Rel-17 IoT NTN WI as recommended in TR36.763 v1.0.0 recommendation.
Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Do you agree with Proposal 12?

	Company Name
	Yes/No. Details.

	NTT DOCOMO
	Support Proposal 12.

	Apple
	Yes, we think support of discontinuous is important since satellite coverage can be sparse, and reducing energy consumption is extremely important for IoT devices.

	Qualcomm
	Agree

	KT
	Support Proposal 12

	Gatehouse
	Agree with P12, it is essential, since non-coverage will be an item that all constellations will need to deal with.

	SONY
	support

	Deutsche Telekom
	We do not see a good motivation for this .. seems to be an enhancement not essential for Rel-17

	Ericsson
	We have no particular view on discontinuous coverage as such, but considering the amount of uncertainty w r t potential enhancements and interactions needed with other TSGs we are a bit concerned with the remaining effort and the time line.

	Nokia
	No. Given the need to minimise the workload, this can be excluded. 

	Inmarsat
	Yes. It is essential for both LEO (sparse constellations) and GEO (dynamic beams for spectrum and power usage efficiency) 

	InterDigital
	Yes

	MediaTek
	Agree

	NordicSemi
	Yes, power saving is essential part of IoT

	Intelsat
	Agree

	Omnispace
	Yes

	Thales
	Agree with proposal 12

	Spreadtrum
	It is not an essential function in R17. 

	ESA
	Agree, this is an essential feature

	ZTE
	No, this part can be deprioritized since it’s only intent to optimize the coverage and power efficiency, which is not essential part. 

	Huawei/HiSilicon
	Yes, we agree with proposal 12. To follow the proposal, the draft WID in RP-211457 requires revision to better align with the TR recommendation. Suggested wording “Support of discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. Enhancements to the existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and (G)WUS can be considered, if found needed, to support discontinuous coverage .”

	Sateliot
	Agree with the proposal. Support of discontinuous coverage is essential functionality for power-constrained IoT devices and satellite constellations not providing continuous coverage, which is going to be the most likely case in early deployments. The relevance of supporting discontinuous operation has been largely discussed during the SI and properly reflected in the endorsed TR36.763 recommendations. 



	Eutelsat
	Yes, support for discontinuous (in time) coverage is critical for early deployment

	Hughes
	Yes/Agree

	Vodafone 
	Agree with Proposal 12 

	Novamint
	Yes this is essential for power saving and even critical for market adoption in particular for the use cases such as asset monitoring (stationary device) and asset tracking (where the device usually communicates when it is static)

	Samsung
	Added after moderator’s summary - 

Work load is a major concern. Support of discontinuous coverage can be included in the WID but the work should be limited to adapting solutions for terrestrial CIoT to NTN. 

We are also OK if this work is done in a future Release.


Moderator summary:
Summary: RAN2 had concluded support of discontinuous coverage is essential. Four companies expressed concern that this is not essential functionality. One company expressed no strong view. Others echoed RAN2 conclusion. 
Moderator proposal (Discontinuous coverage): Discontinuous coverage is in scope of Rel-17 IoT NTN WI.
3.7
RAN3 Scope

RAN3 items have not been part of the study on IoT NTN. However, in view of §3.2 above, it is expected the following enhancements are in scope of the Rel-17 IoT NTN WI:
-
E-UTRAN functional support for fixed earth cell and TA

-
E-UTRAN functional support for country-specific CN routing

-
E-UTRAN support for satellite RATs and access management

-
IoT NTN specific alignments in line with functionality defined in other WGs, if needed 

-
OAM requirements related to NTN.
It is proposed:

Proposal 13 (RAN3 Scope): The following enhancements are in scope of the Rel-17 IoT NTN WI:

-
E-UTRAN functional support for fixed earth cell and TA

-
E-UTRAN functional support for country-specific CN routing

-
E-UTRAN support for satellite RATs and access management

-
IoT NTN specific alignments in line with functionality defined in other WGs, if needed 

-
OAM requirements related to NTN.
Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Please provide your comments on Proposal 13.

	Company Name
	Comments

	Apple
	Generally OK, but we should use existing functionality as much as possible. 

	Qualcomm
	Agree

	Gatehouse
	Yes, agree

	SONY
	agree

	Deutsche Telekom
	Agree

	Ericsson
	The reply LS from RAN3 (R3-212806), indicates that “The current NG-RAN work for NTN can be taken as a baseline, but since the NTN architecture aspects are only applicable to NR cells, for which IoT functionality is not defined, it is unclear at this time how much such aspects from current Rel-17 work can be re-used or new functionality needed”. Indeed, given the fact that for NB-IoT, mobility as such is only supported via re-establishment, the WID scope needs to be adjusted accordingly. We should highlight this even in the general statements: in the current draft, in Sec. 4.1.3 we should add: “... taking NR_NTN_solutions WI agreements as a baseline (or alternatively TR 38.321) and identifying conceptual differences, where applicable.” The same goes for “functionality defined in other WG, if needed and if applicable”. More specifically, the current draft mentions “cell relation handling and related features, e.g. neighbors, ANR, …"; also here we should add “where applicable”: applicability of ANR to an IoT technology for which no “mobility” is defined is questionable.
It’s also questionable whether to explicitly list enhancements which at the moment have been defined for NR NTN (e.g. country-specific routing, OAM requirements etc.): it seems those features can be ported to and reused for IoT NTN, and it’s unclear at this time that they will need enhancing.

	Nokia
	These objectives look OK. We assume that “fixed earth cell and TA” refers to the interface to the CN, and the mapping to/from these fixed cells to the cell used on the air interface simply follows the same assumptions as for NR NTN. 

	Inmarsat
	Yes

	InterDigital
	Yes

	MediaTek
	Agree

	NordicSemi
	Support

	Intelsat
	Agree

	Thales
	As per NR-NTN work item, Tracking Area and CGI corresponding to geographical areas shall be assumed.

Moreover, a centralised NTN architecture should be considered with configuration of the eNBs via O&M. X2 enhancement are not needed.

The NR-NTN enhancement principles should be re-used especially for network identities handling, country-specific CN routing cell, Cell neighbouring

	Omnispace
	Yes

	Spreadtrum
	Agree

	ESA
	Agree

	ZTE
	For the RAN3 part, scoping to support the architecture for IoT-NTN is needed but reuse the NR part as much as possible should be the baseline.

For the detailed proposal, the first bullet is related to the tracking area discussion and it can be triggered based on the needs from RAN2. 

-
E-UTRAN functional support for fixed earth cell and TA

W.r.t the following part, there is no need to explicitly list these items and whether is needed or not for IoT is still questionable. The decision on corresponding solution based on NR progress can be considered once the related discussion is triggered by other WGs.
-
E-UTRAN functional support for country-specific CN routing

-
E-UTRAN support for satellite RATs and access management

-
IoT NTN specific alignments in line with functionality defined in other WGs, if needed 

-
OAM requirements related to NTN.


	Huawei/HiSilicon
	The proposals above are related to the current RAN3 agreements of NR NTN where the discussion is not complete. Some agreements from NR NTN are not reflected (e.g. neighbours, feeder link). In principle it is not good to have two WIs working on the same topics and the same objectives in parallel.

We would then suggest an explicit statement that the NR NTN NGAP work shall be re-used and additional work should be justified. Suggest to add a sentence to the RAN3 objectives, something like “RAN3 to consider NGAP NR NTN as baseline for the support of S1 IoT NTN, and IoT NTN specific alignments in line with functionality defined in other WGs are not precluded if justified”

	Eutelsat
	Yes

	Hughes
	Yes

	Vodafone
	Agree

	Novamint
	Yes Agree

	Samsung
	Added after moderator’s summary - 

Same comment as for Sec.3.2


Moderator summary:
Summary: There is a clear request expressed by companies to use the NR NTN work as a baseline for introducing IoT NTN support in E-UTRAN in RAN3. While most companies anticipate transposing NR NTN functionality to IoT NTN, such functionality might not need "enhancements" per se i.e. the functionality might be transposable as is. One company expressed concern listing functionality.

Moderator proposal (RAN3) scope:
-
IoT NTN support over S1 interface (i.e. E-UTRAN) will be specified re-using NR NTN functionality as a baseline. Where needed adjustments will be considered. The following functionality will be addressed:
-
Support for fixed earth cell and TA

-
Support for country-specific CN routing

-
Support for satellite RATs (NB-IoT, eMTC) and access management

-
OAM requirements.

-
IoT NTN specific alignments in line with functionality defined in other WGs, if needed. 

3.8
RAN4 Scope
3.8.1
Core part
The following objectives are identified in [1]:
	Specify RF and RRM core requirements for eNB and UE, re-using the framework/requirements from NB-IoT/eMTC, as well as NR NTN requirements framework, where applicable.

Specify IoT NTN for usage in:

-
S-band (1980-2010 MHz in UL and 2170-2200 MHz in DL)
NOTE:
Further frequency bands e.g. including L band could be specified in a future band-specific work item.


Proposal 14 (RAN4 Core): the following objectives are in scope of the Rel-17 IoT NTN WI:

	Specify RF and RRM core requirements for eNB and UE, re-using the framework/requirements from NB-IoT/eMTC, as well as NR NTN requirements framework, where applicable.

Specify IoT NTN for usage in:

-
S-band (1980-2010 MHz in UL and 2170-2200 MHz in DL)
NOTE:
Further frequency bands e.g. including L band could be specified in a future band-specific work item.


Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Please provide your comments on Proposal 14.

	Company Name
	Comments

	TMUS
	S-Band is work for RAN4. Per the WF agreement in RP-21254 for NTN-IoT there is agreement 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. 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
	The applicability of NB-IoT/eMTC requirement and NR NTN requirements shall be discussed and determine in the group meeting and we do not need to capture it in the WID. Thus, we propose to remove the sentence of “re-using the framework/requirements from NB-IoT/eMTC, as well as NR NTN requirements framework, where applicable.” from the proposal. 

	Qualcomm
	Although it would be good to be a bit more specific in the RAN4 work, the proposal may be OK as it is.

	KT
	We are fine with using MSS band. Other bands can be introduce later in release independent manner

	Gatehouse
	Yes, agree. For NR NTN the S-band was explicitly chosen for direct access.

	Deutsche Telekom
	We agree with TMUS that potential issues should be studied as part of the co-existence work. This is a new field for 3GPP and needs appropriate consideration. 
S-band seems to be the right choice for an initial band for NTN-IoT 

	Ericsson
	As acknowledged and agreed per the endorsed package RP-210906, RAN4 is fully loaded for Rel-17 and RAN4 objectives for IoT NTN are not in scope of Rel-17 IoT NTN WI.

	Nokia
	It was agreed in RAN#91e that there will be “No new scope for RAN4 parts of NTN work in Rel-17. Any additional RAN4 work (requirements and bands) would be undertaken only after March/2022 (release independent and Rel-18)”

	Inmarsat
	Yes, we agree we should aim to re-use the existing frameworks.  Coexistence analysis for S-band is already well in scope and defined, furthermore, satellite systems aleready exist and are regulated in this band, so any regulatory or coexistence arguments is lacking of substantive value. The can be said for L-band.Satellite sytems in S band and L band have been deployed for decades.

	MediaTek
	Agree. We also think NTN IoT can re-use same exemplary band as NR NTN.
The band proposed is the first band being progressed as part of NTN work, so we felt that it was natural to use the same for IoT NTN. 
Regarding the above request to not pursue any band-specific work until March if that were to be the way forward, a common understanding on how to handle this band specific aspects for both NTN NR and NTN IoT would be needed.

	NordicSemi
	Support

	Intelsat
	Agree

	Thales
	We suggest that as part of this WI and in order to limit the work, the NR-NTN framework be used.



	Omnispace
	Agree.This is an internationally recognised MSS band. 

	ESA
	Agree

	ZTE
	W.r.t the RAN4 part, it’s not preferred to decide the scope now based on the guidance for previous RAN meeting. All related can be postponed till March/2022.

	Huawei/HiSilicon
	It is reasonable to use S-band as exemplary band for IoT NTN, referring to framework from NR NTN

	Sateliot
	Support the proposal

	Eutelsat
	Yes

	Hughes/EchoStar
	The proposal is good. NTN IoT can re-use same exemplary band as NR NTN

	Vodafone 
	Support the proposal 

	Novamint
	Agree. It is reasonable to use S-band as exemplary band for IoT NTN aligned with NR-NTN framework


Moderator summary:
Summary (RAN4 Core): Two levels of discussion took place 1) content and 2) timing. 
-
On content: although somewhat challenged by one company from a regulatory standpoint, the focus on S-band is aligned with NR-NTN, and a number of companies confirmed regulations already do exist (moderator: at least in Region 2). Some companies expressed some preference to not detail RAN4 objectives for the time being.
-
On timing: a number of companies expressed concerns if additional RAN4 work were to start prior March 2022 given RAN#91e endorsed guidance.
Moderator proposal (RAN4 Core - timing): to document the timing in the WI alongside the scope i.e. “… to be worked on after March 2022 in a release independent manner and Rel-18”.

Moderator proposal (RAN4 Core - scope): 

The following objectives are informative and are expected to be worked on after March 2022 in a release independent manner and Rel-18.
-
Specify RF and RRM core requirements for eNB and UE. The framework/requirements from NB-IoT/eMTC, and from NR NTN should be re-used when applicable.

-
Specify IoT NTN for usage in the following NR-NTN exemplary band, reusing NR-NTN framework:

-
1980-2010 MHz in UL and 2170-2200 MHz in DL
NOTE: Further frequency bands could be specified in a band-specific work item.
3.8.2
Perf part

The following objectives are identified in [1]:

	Specify the following requirements [RAN4]

-
Base station demodulation performance requirements

-
UE demodulation performance requirements

-
Radio Resource Management performance requirements, including RRM/RLM test cases

-
Base station conformance testing


Proposal 15 (RAN4 Perf): the following objectives are in scope of the Rel-17 IoT NTN WI:

	Specify the following requirements [RAN4]

-
Base station demodulation performance requirements

-
UE demodulation performance requirements

-
Radio Resource Management performance requirements, including RRM/RLM test cases

-
Base station conformance testing


Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Please provide your comments on Proposal 15.

	Company Name
	Comments

	Apple
	We are generally fine with the proposal. One comment is changing the wording of the third bullet to “Radio Resource Management performance requirements and test cases.”   

	Qualcomm
	Agree

	Gatehouse
	Yes, agree

	SONY
	agree

	Deutsche Telekom
	Depending on the work load and efforts, some parts might even be deferred to Rel-18

	Ericsson
	See comments to Proposal 14.

	Nokia
	It was agreed in RAN#91e that there will be “No new scope for RAN4 parts of NTN work in Rel-17. Any additional RAN4 work (requirements and bands) would be undertaken only after March/2022 (release independent and Rel-18)”

	Inmarsat
	Agree

	MediaTek
	Agree

	NordicSemi
	Support

	Intelsat
	Agree

	Thales
	UE characteristics for satellite should be unchanged compared to the ones for cellular networks. In order to limit the work, only PC3 may be considered.



	Omnispace
	Agree

	ZTE
	Same as Proposal 14.

	Huawei/HiSilicon
	We are fine with the proposal. 

	Eutelsat
	Agree

	Hughes/EchoStar
	agree

	Vodafone 
	Agree 

	Novamint
	Agree

	Samsung
	Added after moderator’s summary - 

OK


Moderator summary:
Summary: The main concern raised is on timing, similar to that expressed on the Core part. Some companies expressed some preference to not detail RAN4 objectives for the time being.
Moderator proposal: 
The following objectives are informative and will be worked on by RAN4 after March 2022 in a release independent manner and Rel-18:

	Specify the following requirements [RAN4]

-
Base station demodulation performance requirements

-
UE demodulation performance requirements

-
Radio Resource Management performance requirements, including RRM/RLM test cases

-
Base station conformance testing


3.9
Others

Please indicate below if you would like to discuss any additional technical point to the above issues. Please consider only downscoping proposals vs. the recommendations in TR36.763 v1.0.0. 
Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Comments

	Company Name
	Comments

	Nokia
	1. “Enhancement to PDCP discard timer” and “Adaptations to enable support in NTN deployment of existing features, e.g. EDT, PUR for GEO.” were both identified as “not essential” in the TR, yet the words “is not essential” have been omitted from RP-211457.  These items, clearly identified as not essential, should be removed. 

2. In the RAN2 objectives, “(G)” has been omitted from “(G)WUS” compared to the agreed TR. 

3. As the note “NR NTN have different requirements than IoT NTN for cost, complexity, power consumption, and IoT-specific scenarios” from the recommendations of the TR has been omitted from RP-211457, we propose to make the following addition: “Agreements on the above are up to the decision in NR_NTN_Solutions WI and will be used for IoT NTN with minimum changes, if any, while taking the IoT specific requirements/deployments into account.”

4. We believe that RRC_Connected mobility enhancements are not truly essential for the Rel-17 feature and should be excluded in the interests of achieving a reasonable workload. 

Many of the recommended enhancements rely on NR NTN agreements. A note should therefore be added to the WID that “If needed NR NTN agreements are not made in due time, the corresponding objective(s) of this WI shall be deprioritized.”

	
	

	
	

	
	

	
	


Moderator summary:
Summary (Others): one company suggested further finetuning of the Rel-17 IoT NTN WI.
Moderator proposal: Not to include the following items marked as “not essential” in RAN2 in the scope of the Rel-17 IoT NTN WI: “Enhancement to PDCP discard timer” and “Adaptations to enable support in NTN deployment of existing features, e.g. EDT, PUR for GEO.”
Moderator proposal: (G)WUS will be corrected as proposed above
Moderator proposal: A note to be added in the Rel-17 IoT NTN WI that “NR NTN have different requirements than IoT NTN for cost, complexity, power consumption, and IoT-specific scenarios”
Moderator proposal: RRC Connected-mobility enhancements can be discussed in the intermediate round.
Moderator proposal: dependencies with NR NTN are documented in the draft WI. Should NR NTN fail to agree on a given solution to a given problem, IoT NTN will implicitly inherit the lack of agreement. The moderator does not feel any particular statement is really needed.
4
Initial summary and Ways Forward
NOTE: Inputs from two companies came way after 11am UTC and have not been included in the above. 
Summary: The recommendations from RAN1 and RAN2 documented in TR36.763 v1.0.0 RP-211456 clauses 6.6 and 8 served as baseline of this email discussion. The following items were discussed to identify potential downscoping items within the boundaries of the RAN1 and RAN2 recommendations documented in TR36.763 v1.0.0 RP-211456 clauses 6.6 and 8: NB-IoT, eMTC; EPC, 5GC; Satellite sets; HARQ UE PDCCH monitoring; DL Synchronization; Discontinuous coverage. RAN3 scope and RAN4 scope were also discussed as well as other misc. items.
Main Way Forward: The recommendations from RAN1 and RAN2 documented in TR36.763 v1.0.0 RP-211456 clauses 6.6 and 8 are in scope of Rel-17 IoT NTN WI unless otherwise amended as proposed by the ways forward below:  
1)
NB-IoT, eMTC:

-
Summary: there is no consensus to change the guidance from RAN#91e – a similar discussion took place as already took place at RAN#91e. There is some desire expressed to prioritize NB-IoT over eMTC, but only one company recommending to focus on NB-IoT only, and two other companies requesting to focus on a single RAT whichever has most support. The moderator expects the seemingly higher interest in NB-IoT will be reflected into the contributions to the WGs.
-
Moderator way forward: both NB-IoT and eMTC are in scope of the Rel-17 IoT NTN WI.

2)
EPC, 5GC:
-
Summary: There is a clear consensus to support EPC. There is a strong opposition against supporting 5GC in Rel-17, regardless of the changes it entails i.e. even if the changes were small.
-
Moderator way forward: EPC is in scope of the Rel-17 IoT NTN WI. Given the above email discussion, and considering RAN2 had concluded 5GC support is not essential, 5GC support is not in scope of the Rel-17 IoT NTN WI. 

3)
Satellite sets

-
Summary: No concern on Proposal 9a has been expressed. It was highlighted the topic may not impact the IoT NTN WI description, but might impact RAN4 work in due course (deployment scenarios).

-
Moderator way forward: All satellite sets (1~5) are in scope of the Rel-17 IoT NTN WI. No documentation is expected in the resulting WI proposal. If and when RAN4 work proceeds, discussion is expected to take place on deployment scenarios. 

4)
HARQ: UE PDCCH monitoring
-
Summary: No concern was expressed on Proposal 10.

-
Moderator way forward: In accordance with TR37.763 v1.0.0 recommendations:
-
enhancements to the Rel-16 procedure for the monitoring of a PDCCH which indicates an ACK/NACK after transmission of a PUSCH are not in scope of the Rel-17 IoT NTN WI. 

5)
DL synchronization
-
Summary: Four companies expressed a preference to select a New channel raster as the solution moving forward. Other companies prefer the discussion to continue in RAN1.

-
Moderator way forward: Both a new channel raster with a step size increased to be greater than 100kHz and (part) of ARFCN-indication-in-MIB will be considered during the normative work. A single solution will be selected. 
6) Discontinuous coverage
-
Summary: RAN2 had concluded support of discontinuous coverage is essential. Four companies expressed concern that this is not essential functionality. One company expressed no strong view. Others echoed RAN2 conclusion. 

-
Moderator proposal: Discontinuous coverage is in scope of Rel-17 IoT NTN WI.

7)
RAN3 scope

-
Summary: There is a clear request expressed by companies to use the NR NTN work as a baseline for introducing IoT NTN support in E-UTRAN in RAN3. While most companies anticipate transposing NR NTN functionality to IoT NTN, such functionality might not need "enhancements" per se i.e. the functionality might be transposable as is. One company expressed concerns listing functionality.
-
Moderator proposal:

-
IoT NTN support over S1 interface (i.e. E-UTRAN) will be specified re-using NR NTN functionality as a baseline. Where needed, adjustments will be considered. The following functionality will be addressed:

-
Support for fixed earth cell and TA

-
Support for country-specific CN routing

-
Support for satellite RATs (NB-IoT, eMTC) and access management

-
OAM requirements.

-
IoT NTN specific alignments in line with functionality defined in other WGs, if needed. 

8)
RAN4 Core scope

-
Summary: Two levels of discussion took place 1) content and 2) timing. 

-
On content: although somewhat challenged by one company from a regulatory standpoint, the focus on S-band is aligned with NR-NTN, and a number of companies confirmed regulations already do exist (moderator: at least in Region 2). Some companies expressed some preference to not detail RAN4 objectives for the time being.
-
On timing: a number of companies expressed concerns if additional RAN4 work were to start prior March 2022 given RAN#91e endorsed guidance.

-
Moderator proposal (timing): to document the timing in the WI alongside the scope i.e. “… to be worked on after March 2022 in a release independent manner and Rel-18”
-
Moderator proposal (scope): 

The following objectives are informative and are expected to be worked on after March 2022 in a release independent manner and Rel-18.

-
Specify RF and RRM core requirements for eNB and UE. The framework/requirements from NB-IoT/eMTC, and from NR NTN should be re-used when applicable.

-
Specify IoT NTN for usage in the following NR-NTN exemplary band, reusing NR-NTN framework:

-
1980-2010 MHz in UL and 2170-2200 MHz in DL
NOTE: Further frequency bands could be specified in a band-specific work item.
9)
RAN4 Perf
-
Summary: The main concern raised is on timing. Some companies expressed some preference to not detail RAN4 objectives for the time being.
-
Moderator proposal:

The following objectives are informative and will be worked on by RAN4 after March 2022 in a release independent manner and Rel-18.


Specify the following requirements [RAN4]:

-
Base station demodulation performance requirements

-
UE demodulation performance requirements

-
Radio Resource Management performance requirements, including RRM/RLM test cases

-
Base station conformance testing
10)Misc.

-
Summary (Others): one company suggested further finetuning of the Rel-17 IoT NTN WI.

-
Moderator proposals: 
-
Not to include the following items marked as “not essential” in RAN2 in the scope of the Rel-17 IoT NTN WI: “Enhancement to PDCP discard timer” and “Adaptations to enable support in NTN deployment of existing features, e.g. EDT, PUR for GEO.”

-
“(G)WUS” will be corrected i.e. instead of “WUS”
-
A note to be added in the Rel-17 IoT NTN WI that “NR NTN have different requirements than IoT NTN for cost, complexity, power consumption, and IoT-specific scenarios”

-
RRC Connected-mobility enhancements can be discussed in the intermediate round.

-
Dependencies with NR NTN are documented in the draft WI. Should NR NTN fail to agree on a given solution to a given problem, IoT NTN will implicitly inherit the lack of agreement. The moderator does not feel any particular statement is really needed.
5
Intermediate round
5.1
General
Please provide your input in the intermediate round folder: link
A draft revision of the Rel-17 IoT NTN WI is included in inbox/drafts, IoT NTN discussion, Intermediate round folder: Link. This draft includes the necessary changes resulting from the above email discussion and proposed ways forward. The moderator recommends finetuning the objectives of the work item in this document.

5.2
Email Dicussion
5.2.1
Comments on the above Ways forward
Proposal 16: The moderator proposes to agree the ways forward in Section 4.

Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Please provide your comments 

	Company Name
	Comments

	FUTUREWEI
	Based on the first round responses, eMTC should be considered as a lower priority than NB-IoT

	T-Mobile USA
	Agree with the moderator’s proposal to defer RAN4 Core Scope on bands to March 2022. TMUS still is concerned with this band proposal. Per the ITU-R’s radio regulations

1.
 Footnote 5.389B: The use of the frequency band 1 980-1 990 MHz by the mobile-satellite service shall not cause harmful interference to or constrain the development of the fixed and mobile services in Argentina, Brazil, Canada, Chile, Ecuador, the United States, Honduras, Jamaica, Mexico, Paraguay, Peru, Suriname, Trinidad and Tobago, Uruguay and Venezuela. (WRC-19). There is also footnote 5.389A that states must be coordinated with the provision of Resolution 716. That resolution then states 

2.
Resolution 716: notes (among other provisions) that sharing between fixed service systems using tropospheric scatter and Earth-to-space links in the Mobile Satellite Service (MSS) in the same frequency band segments is generally not feasible; and urges (also among other provisions) administrations proposing to bring an MSS system into service must take account of the fact that, when coordinating their system with administrations having terrestrial services, such administrations may have existing or planned installations covered by Article 48 of the Constitution. 

3.
5.389C The use of the bands 2 010-2 025 MHz and 2 160-2 170 MHz in Region 2 by the mobile satellite service is subject to coordination under No. 9.11A and to the provisions of Resolution 716 (Rev.WRC-2000).  

4.
5.389E
 The use of the bands 2 010-2 025 MHz and 2 160-2 170 MHz by the mobile-satellite service in Region 2 shall not cause harmful interference to or constrain the development of the fixed and mobile services in Regions 1 and 3

It is imperative that 3GPP fully understand regional regulatory requirements when defining this band and take into account coexistence requirements.

	MediaTek
	Agree way forward for RAN1, RAN2, RAN3 objectives.
For RAN4 objectives, we can agree scope. 

For RAN4 objective timing, this can be discussed in [92-e-16-NR-NTN-WI] email discussion as part of the general discussion  “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”. 

	Verizon
	Agree moderator’s Way Forward for RAN1 to RAN3.
For the proposed band, RAN4 should further study the S-band and take into account coexistence requirements. We agree with T-Mobile comments above.

	Lenovo, MotoM
	For Issue 1, NB-IoT, eMTC:
Although we have concern on the work load for support eMTC/NBIoT for limited TU, we can accept the WF.

For Issue 3, DL synchronization:

It seems majority of the companies prefer to select a new channel raster solution; can we directly adopt the solution and only focus on the detail value(s) in WI to shorten the debate?


	Apple
	Fine with the ways forward in Section 4. 

	Qualcomm
	We are fine in general with the way forward. A couple of comments:
1) We think it would be good to keep the discussion on DL sync (raster vs MIB signalling) to RAN1, in line with the conclusion in the TR.

2) We would like to keep the RAN2 items marked as “not essential” as second priority, as stated in the previous version of the WID. We can explicitly state that these objectives may only start once the rest of the objectives have reached enough maturity.

	CATT
	Thanks for the great effort, we are fine with the way forwards in section 4.

	Samsung
	3)

This should be decided by RAN3 after technical considerations and taking into account terrestrial CIoT architecture and ongoing work for NR NTN. 

It can be considered an objective such as 

“Specify EPC support and study whether to specify 5GC support for NTN IoT” with RAN3 responsibility.

6) 
RAN2 recommendation for discontinuous coverage in TR 36.763 is the following:

e9. Support of discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. Enhancements to the existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and (G)WUS can be considered, if found needed, to support discontinuous coverage;

A corresponding WID objective for this recommendation should reflect that enhancements of existing mechanisms are specified only if found needed. We suggest the following change for the current WID objective:
Support of discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. The existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and (G)WUS can be reused without enhancement. Enhancements to these mechanisms can be considered and if found needed, specified to support discontinuous coverage.



	Deutsche Telekom
	This becomes a totally overloaded Work Item in the middle of a Release in a fully virtual meeting setup again ! We are cheating ourselves (again) if we believe all this can be achieved in quality timely in Rel-17 !
So, we should only agree on:

1) 2) NB-IoT connected to EPC only for Control-plane solution “DoNAS”

3) Limit number of Sat sets

4) – exclude –
5) if there is no technical reason which forbids operation with the current channel raster there is no need to do any work on such optimisation

6) Not needed at all for basic operation – optimisation for Rel-18

7) Focus on the absolutely essential parts

8) agree on inclusion of S-band and the core parts of RAN4 work

9) Move to Rel-18

10) nothing out of this in Rel-17 (can be Rel-18)
(I know that these proposals might not be popular, but I think they are realistic ! – we should stop cheating ourselves ..)


	Nokia
	We appreciate the constructive discussion and moderator’s efforts. 

Some further comments:

On “main way forward” point 1 (NB-IoT, eMTC):  We respect that the majority of companies would like to address both technologies. However, this does not remove the overload situation in the working groups, and one third of the companies preferred to prioritise one of the technologies, which would appear to be NB-IoT. Therefore we propose that a reasonable compromise would be to treat eMTC with 2nd priority.
On points 8 & 9 (RAN4), some clarification on the timing would be helpful, e.g. “expected to be worked on after March 2022 in the Rel-18 timeframe and introduced in a release independent manner from Rel-17and Rel-18”

Please could it be noted in the Minutes that this approach of doing the performance requirements in a later release from the main feature is exceptional and should not be seen as setting a precedent for other items. 

	Intel
	For 8 and 9 (RAN4) it is not clear what “in a release independent manner” means. We propose the following changes on top of the wording proposed by Nokia 
· “expected to be worked on after March 2022 in the Rel-18 timeframe and introduced in a release independent manner from Rel-17and Rel-18”. 

	SONY
	Support the ways forward.

We would like to avoid the debate about downscoping / preference between NB-IoT and eMTC. What has been apparent from {(1) the IoT-NTN study item and (2) the Rel-17 terrestrial joint eMTC / NB-IoT work item} is that progress is faster when companies with different priorities work co-operatively together on a common goal. Moreover, the current shape of eMTC and NB_IoT specs is such that it allows for common work to take place (either in SIs or WIs). So overall it is preferable that both eMTC and NB-IoT are covered in the IoT-NTN WI. We look forward the continuation of the co-operative approach that prevailed in the IoT-NTN SI.

	ZTE
	We are fine with this way forward in principle but still prefer to take further refinement/down-scoping on the objectives as below:

1. For the RAN2 part, w.r.t the discontinuous coverage, it seems that the intention is to reuse existing mechanism as much as possible but also open for the potential enhancement. As WID, the corresponding description is not clear enough, which may lead to the diverse discussion in WG groups. 

2. For the RAN3 part, we still have concerns on the OAM part since the required discussion and scoping is not clear.

With consideration on the similarity as NR-NTN, we can start with proposal below.

-
Support for fixed earth cell and TA

-
Support for country-specific CN routing

-
Support for satellite RATs (NB-IoT, eMTC) and access management

	Gatehouse
	We do agree to the moderator’s proposal summary and are supportive to the comments made by Nokia+Intel.

	OPPO
	Given only 3 meetings left before the expected completion of R17 WI, the workload should be made reasonable. NB-IOT should be prioritized in this release and treat eMTC as 2nd priority.  

	Omnispace
	We agree with the way forward in section 4.
For Issue 1 (NB-IoT, eMTC): The endorsed guidance from RAN#91E was both NB-IoT and eMTC are expected to be part of the IoT NTN WI. We agree with the endorsed guidance and we agree with the intermediate proposal from moderator. Both NB-IoT and eMTC are in scope of the Rel-17 IoT NTN WI and WG contributions will follow the natural priorities of all contributing companies.


	Ericsson
	8) & 9): This email discussion is about content of the Rel-17 WI. We consider it inappropriate for a WI description to contain forward looking statements about future releases. More specifically, the Rel-17 WI shall not include objectives which may be considered only in a later release. Such objectives should be considered during scoping of a WI for a later release.

10): We have concerns with re-opening discussion about individual WG recommendations at this point. RAN2 clearly determined that RRC-connected mobility enhancements are essential, especially for eMTC.

10.x): We note that RAN1’s recommendation for NB-IoT and eMTC NTN Time and frequency synchronization enhancements to follow NR NTN agreements as baseline for:

“UE pre-compensation for UL synchronization in RRC_IDLE and RRC_INACTIVE and RRC_CONNECTED states based at least on its GNSS-acquired position and the serving satellite ephemeris”,

is missing from the RAN1 objectives.We have not seen a justification for this omission. Hence we assume the omission is inadvertent and this objective should be added.



	Thales
	We have a concern on the work load associated to the WI for such limited TUs (initially allocated to the SI in RAN1&2), However we can accept the WF but discuss at RAN#93-e plenary whether some prioritisation/de-scoping may be needed on the basis of the work progress.

	Inmarsat
	In general we can agree with the WF proposed in section 4, however, for the purpose of helping achievability of the WI and reduce the workload, we can consider:

1) Prioritizing NB-IoT over eMTC with 2) EPC only

3) Consider always only the worst satellite parameter sets – depending on the scope/context

We tend to agree with MediaTek on RAN4 related aspects.

NOTES:
6) is needed for viable commercial operation.  We encourage to take satellite operator views into account.

	Eutelsat
	We agree with the moderator proposal. We accept that work in RAN will start shortly after March 2022 and that this will proceed in a release independent manner, i.e. apply to all releveant releases, from R17 onwards.

	Novamint
	We agree the way forward in section 4

If needed for the workload we can consider prioritizing NB-IoT over eMTC

We agree with MediaTek on RAN4 related aspects.

On 6) it is very important and needed for satellite operators as well as very important for the end customers of the devices and vertical industries and therefore needed for a large market adoption

	Sateliot
	Agree with moderator’s proposal for the way forward. Only a couple of comments:

-On point 6, we are fine with the revision proposed by Samsung for the WID text, which indeed if well aligned with the related recommendation in TR 36.763:   

“Support of discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. The existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and (G)WUS can be reused without enhancement. Enhancements to these mechanisms can be considered and if found needed, specified to support discontinuous coverage.”
-On point 8, some clarification seems to be needed on the target timing. Current writing (“after March 2022 in a release independent manner and Rel-18”) is a bit confusing (release independent manner? or Rel-18?). Also, we support MediaTek proposal on discussing timing under [92-e-16-NR-NTN-WI] email discussion as part of the general discussion, so that way forward for IoT NTN in RAN4 is fully consistent with NT-NTN work planning in RAN4. 




Moderator summary:
To be filled in
5.2.2
RRC Connected mode mobility

One company stated that RRC_Connected mobility enhancements are not truly essential for the Rel-17 feature and should be excluded in the interests of achieving a reasonable workload. Please provide your views hereafter:
Please indicate your view in the table below. Please keep your explanation brief if any:

	Company
	Please provide your comments: Do you support to exclude RRC Connected mode mobility enhancements from Rel-17 IoT NTN WI?

	Company Name
	Comments

	Apple
	We are neutral on this point. We expect that if RRC_Connected mobility is included, it should not consume a lot of time and only minor enhancements should be considered as agreed in the study item phase. 

	Qualcomm
	The conclusion in the study from RAN2 is that handover is essential (without major enhancements), we should follow the conclusion of the TR:
    Support of the following enhancements is considered as essential:

     […]

   e10.
Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements. For eMTC, Rel-16 LTE CHO procedure can be considered without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.


	CATT
	No big enhancement is expected for RRC_Connected mobility. However, it seems we should consider how to adapt the existing mobility mechanisms for NB-IoT and eMTC in IoT NTN system, minor changes maybe needed.

	Deutsche Telekom
	Not in Rel-17, not relevant if we only agree on NB-IoT

	Nokia
	Yes, RRC_Connected mobility enhancements should be excluded in Rel-17. We believe that RRC_Connected mobility enhancements are not truly essential for the Rel-17 feature and should be excluded in the interests of achieving a reasonable workload. 

	SONY
	Agree with Qualcomm that we should follow the conclusions of the TR.

	ZTE
	We are supportive to preclude the required enhancement for handover during the RRC connective mode since all related part in RAN1 is also deprioritized. Additional work can be taken in future to optimize this situation with consideration on the realistic traffic load. 

	Gatehouse
	Neutral in relation to the functionality support but agree to keep to earlier made conclusion.

	Ericsson
	No, handover is essential functionality which should be included. 

During the SI phase of IoT NTN, RAN2 identified the following as essential enhancements:” Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements. For eMTC, Rel-16 LTE CHO procedure can be considered without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN”.  

Note that RAN2, as captured in the meeting minutes from RAN2#113-e, agreed that all IoT features up to Rel-16 are assumed to be supported and can be considered case by case when/if problems are found. No such problems have been found and RAN2 concluded that not only legacy handover and RLF/reestablishment mechanisms can be supported (with minor adjustments to adapt the functionality to NTN such as new parameter values, change to timing etc.), but also LTE CHO procedure can be considered with minor adjustments, if needed.

Considering that the impact to the workload for RRC connected mode mobility enhancements is expected to be very small and that such support is concluded as essential functionality as captured in the TR, handover enhancements should be included Rel-17 IoT NTN WI.

	Thales
	One compromise would bne to handle these “minor adjustments” if time permits.

Therefore, we suggest to add in the WID.

“Furthermore the following can be considered with 2nd priority”
· Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements. For eMTC, Rel-16 LTE CHO procedure can be considered without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.

	Inmarsat
	We don’t think that connected mobility is truly an essential functionality for Rel-17, however, if the workload is manageable, we are ok with Thales suggestion and the general recommendation of the TR.

	Eutelsat
	Agree with study conclusions and current WID on this point.

	Novamint
	Agree with the point made by Inmarsat and ok with the Thales suggestion


	Sateliot
	Neutral. We are ok with Thales suggestion but also agree to stick to the conclusions and recommendations from the SI if no consensus is reached.
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To be filled in
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