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1. Introduction
This document presents the summary of email discussion/approval [109-e-R17-UE-features-IoT-NTN-01] during RAN1 #109-e. According to the Chairman’s Notes:
	[109-e-R17-UE-features-IoT-NTN-01] Email discussion on UE features for IoT over NTN – Ralf (AT&T)
1. 1st check point for LS to RAN2: May 13
1. Final check point for any remaining issues: May 20
[bookmark: _GoBack]



The following was discussed and/or agreed during RAN1 #109-e within the scope of [109-e-R17-UE-features-IoT-NTN-01]. All proposals are based on the latest RAN1 UE features list for Rel-17 NR in [1].
1. Summary of Contributions Submitted to RAN1 #109-e
The following is the moderator’s summary of contributions submitted to RAN1 #109-e in this agenda item.

	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support for eMTC
	1. UE derives its position based on its GNSS measurements
1-1. UE reports the information associated with the validity duration of GNSS
2. UE receives serving satellite ephemeris in either state vector format or orbital element format 
4. UE calculates UE specific TA in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris
6. UE calculates common TA in RRC_IDLE and RRC_CONNECTED according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided)
7. For TA update in RRC_CONNECTED state, UE uses a combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link 
10. UE supports a validity timer of UL synchronization that is configured by the network 
13. UE applies cell specific K_offset in timing relationship enhancements
15. UE estimates UE-gNB RTT and  delays the starts of ra-ResponseWindow by UE-gNB RTT
16. Delay the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
17. In RRC_IDLE state and RRC_CONNECTED state, UE pre-compensates the calculated frequency offset and TA in uplink transmissions
18. UE receives cell-specific K_offset/K_mac in system information
	
	Yes
	N/A
	Release 17 eMTC UE cannot communicate via satellite
	[per UE/per band]
	No
	No
	
	Optional with capability signalling

For UEs supporting eMTC NTN, it must indicate this FG is supported

Note: This UE feature group is applicable only for IoT-NTN cell for communication via satellite, for any other cell this feature is not supported




	Company
	Summary

	Huawei/HiSilicon [2] 
	Regarding whether FG2-1 should be per UE or per band, it was agured in RAN1# 108-e that the motivation to define it as per band is to avoid support NTN functionality on both TN cell and NTN cell for a UE sharing the same spectrum between TN and NTN. Despite the fact that the scenario of spectrum sharing between TN and NTN is quite complicated (there are quite a lot of serious issues that needs to be solved, e.g. regulation aspects, system architecture, co-existence, etc.), a per UE capability definition is also sufficient from RAN1 point of view since TN band and NTN band will be defined by RAN4 separately. For UEs supporting both TN and NTN, the IoT-NTN specific features is only applicable to NTN but not TN and there is no need to differentiate among different NTN bands. Therefore, we suggest to define FG2-1 as a per UE capability.

	ZTE [3]
	W.r.t the type column of FG 2-1, 2-1b, 2-1a, 2-1c, 2-2, 2-2a, 2-3 and 2-3a, “per UE” is preferred since more than one bands will be supported for NTN in implementation and it’s strange that UE only support NTN feature for one of them. Therefore, the type column should be updated to [Per UE/per band]

	MediaTek Inc. [4]
	

	Xiaomi [5]
	It is still FFS whether the NTN FG should be per UE or per band defined. In our understanding, it is more flexible to have per band FGs. A UE can have the flexibility to decide whether to support NTN when operating on a band which may be used by both NTN and TN systems.
Proposal: The IoT-NTN features are per band defined.

	OPPO [6]
	For FG2-1 component 13, it should be applied only for Msg3 transmission and PUCCH transmission. While for the rest of the uplink transmission, the UE capability with signaling should be allowed. Thus, we suggest that in the FG2-1 component 13 only takes UE applies cell specific K offset in timing relationship enhancement for PUCCH and PUSCH transmission. Then for other uplink transmission where UE applies cell specific K offset, for which UE may report its capability can be captured in the FG2-2, as mark in yellow above.
Proposal 1: for FG2-1 component 13, only keep that UE applies cell specific K offset in timing relationship enhancement for Msg 3 PUSCH and PUCCH before dedicated PUCCH resource configuration.
Proposal 2: other uplink transmission than Msg 3 PUSCH and PUCCH before dedicated PUCCH resource configuration where UE applies cell specific K offset can be captured in FG2-2, for which UE may report its capability. 

	Ericsson [7]
	The type of the Rel-17 eMTC NTN FGs (FG 2, 2-1; FG 2, 2-1a; FG 2, 2-2; FG 2, 2-3) should in principle be defined “Per UE” unless there are technical reasons to do it otherwise.

	Apple [8]
	It is open on the granularity of the features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a. We think the granularity of these FGs is per band to have UE implementation flexibility for all the IoT NTN UE features. For example, a UE may support the basic IoT over NTN operation in a band for GEO operation, but not in another band for LEO operation. Hence, it is natural these features are defined per band. 

Proposal 1: The features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a are defined per band.

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	To motivate our viewpoint, let’s consider two types of “bands”:
1.	Type 1: The band (i.e., the band number) is “exclusively” an NTN-IoT /NTN-eMTC band
2.	Type 2: The band can be used both for NTN and some other purpose, e.g., TN (potentially, also in the future)
A “per UE” capability would force a UE that doesn’t want to support NTN in a “Type 2” band (but support, e.g., TN there) to support it. A “per band” capability provides a UE the flexibility to not support NTN (but support e.g., TN) in such a band.
To the best of our knowledge, there isn’t a definite decision yet on forever (including in the future) excluding the possibility to have a “Type 2” band described above.
We think we should leave the door open for Type 2 bands (including in the future), and hence stick to “per band” with capability signalling.
Proposal 1: A UE’s support of NTN should be a “per band” capability.

Currently, the FG 2-1 corresponding to “Basic IoT over NTN support” mentions the following as a component:
· “…6. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided) (if any) …”
The common TA parameters in general include the parameters TACommon, TACommonDrift and TACommonDriftVariation, with the latter two indicating adjustments related to the common TA drift. However, in GEO NTNs (which is the intended base case corresponding to FG 2-1), the drift/variation in the common TA is negligible. To this end, for simplified operation over GEO NTNs, we propose to modify the requirements on applying common TA to only include the common TA (i.e., the term TACommon), and not the drift/variation parameters.
Proposal 2: For GEO NTNs, a UE applies common TA only in accordance with the common TA term, TACommon, and is not required to process the drift/variation parameters TACommonDrift and TACommonDriftVariation.





	2. LTE_NBIOT_eMTC_NTN
	2-1b
	Basic IoT over NTN support for NB-IoT
	1. UE derives its position based on its GNSS measurements
1-1. UE reports the information associated with the validity duration of GNSS
2. UE receives serving satellite ephemeris in either state vector format or orbital element format 
4. UE calculates UE specific TA in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris
6. UE calculates common TA in RRC_IDLE and RRC_CONNECTED according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided)
7. For TA update in RRC_CONNECTED state, UE uses a combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link
10. UE supports a validity timer of UL synchronization that is configured by the network 
13. UE applies cell specific K_offset in timing relationship enhancements
15. UE estimates UE-gNB RTT and delays the starts of ra-ResponseWindow by UE-gNB RTT
16. Delay the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
17. In RRC_IDLE state and RRC_CONNECTED state, UE pre-compensates the calculated frequency offset and TA in uplink transmissions
18. UE receives cell-specific K_offset/K_mac in system information
	
	Yes
	N/A
	Release 17 NB-IoT UE cannot communicate via satellite
	[Per UE/per band]
	No
	No
	
	Optional with capability signalling

For UEs supporting NB-IoT NTN, it must indicate this FG is supported

Note: This UE feature group is applicable only for IoT-NTN cell for communication via satellite, for any other cell this feature is not supported




	Company
	Summary

	Huawei/HiSilicon [2] 
	This is a per UE feature group. Same as comment 1 for FG2-1.

	ZTE [3]
	W.r.t the type column of FG 2-1, 2-1b, 2-1a, 2-1c, 2-2, 2-2a, 2-3 and 2-3a, “per UE” is preferred since more than one bands will be supported for NTN in implementation and it’s strange that UE only support NTN feature for one of them. Therefore, the type column should be updated to [Per UE/per band]


	MediaTek Inc. [4]
	

	Xiaomi [5]
	It is still FFS whether the NTN FG should be per UE or per band defined. In our understanding, it is more flexible to have per band FGs. A UE can have the flexibility to decide whether to support NTN when operating on a band which may be used by both NTN and TN systems.
Proposal: The IoT-NTN features are per band defined.

	OPPO [6]
	

	Ericsson [7]
	The type of the Rel-17 NB-IoT NTN FGs (FG 2, 2-1b; FG 2, 2-1c; FG 2, 2-2a; FG 2, 2-3a) should in principle be defined “Per UE” unless there are technical reasons to do it otherwise.

	Apple [8]
	It is open on the granularity of the features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a. We think the granularity of these FGs is per band to have UE implementation flexibility for all the IoT NTN UE features. For example, a UE may support the basic IoT over NTN operation in a band for GEO operation, but not in another band for LEO operation. Hence, it is natural these features are defined per band. 

Proposal 1: The features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a are defined per band.

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	To motivate our viewpoint, let’s consider two types of “bands”:
1.	Type 1: The band (i.e., the band number) is “exclusively” an NTN-IoT /NTN-eMTC band
2.	Type 2: The band can be used both for NTN and some other purpose, e.g., TN (potentially, also in the future)
A “per UE” capability would force a UE that doesn’t want to support NTN in a “Type 2” band (but support, e.g., TN there) to support it. A “per band” capability provides a UE the flexibility to not support NTN (but support e.g., TN) in such a band.
To the best of our knowledge, there isn’t a definite decision yet on forever (including in the future) excluding the possibility to have a “Type 2” band described above.
We think we should leave the door open for Type 2 bands (including in the future), and hence stick to “per band” with capability signalling.
Proposal 1: A UE’s support of NTN should be a “per band” capability.





	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Segmented UL transmission for eMTC 
	UE applies segmented UL transmission according to duration configuration by the network 
	2-1
	Yes
	N/A
	[Release 17 eMTC UE cannot communicate via GEO and NGSO NTNs]
	[Per UE/per band]
	No
	No
	[For UEs supporting communication via GEO and NGSO NTNs, it must indicate this FG is supported.]
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported




	Company
	Summary

	Huawei/HiSilicon [2] 
	· This is a per UE feature group. Same as comment 1 for FG2-1.
· Support the comment “[Release 17 eMTC UE cannot access communicate via [NTN/satellite] GEO and NGSO NTNs]”. 
· Support the note “[For UEs support communicate via GEO and NGSO NTNs NSGO scenarios, it must indicate this FG is supported.]”.

	ZTE [3]
	W.r.t the type column of FG 2-1, 2-1b, 2-1a, 2-1c, 2-2, 2-2a, 2-3 and 2-3a, “per UE” is preferred since more than one bands will be supported for NTN in implementation and it’s strange that UE only support NTN feature for one of them. Therefore, the type column should be updated to [Per UE/per band]

In legacy eMTC and NB-IoT, TA adjustment during an ongoing repetition period is not allowed as shown below:
[3GPP TS 36.133 V16.8.0, Section 7.20.2] 
When a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission as defined above.
However, the motivation of segmented UL transmission is mainly to let UE handle the TA drift during an repetition period. According to the agreements in RAN1#107e [2], the UE is expected to adjust the value for pre-compensation for a segment if a segment duration is configured. Hence, for FG 2-1a and 2-1c, an addition component “Different values (e.g., TA) for pre-compensation may be used per segment” should be added. Otherwise, the benefit of the FG cannot be introduced.

	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Segmented UL transmission for eMTC 
	1. UE applies segmented UL transmission according to duration configuration by the network 
Different values  (e.g., TA) for pre-compensation may be used per segment
	2-1
	Yes
	N/A
	[Release 17 eMTC UE cannot communicate via GEO and NGSO NTNs]
	[per UE/per band]
	No
	No
	[For UEs supporting communication via GEO and NGSO NTNs, it must indicate this FG is supported.]
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported




	MediaTek Inc. [4]
	In RAN1 #107-e, UL Segmented transmission was discussed, and the following agreements were made for NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC:
	For NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC:
Agreement
UE pre-compensation per segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC is applied from one segment to the next segment by using one or more of the following methods if supported by UE implementation
       1. UE may drop / Insert samples / Puncture OFDM symbols  
       2. UE may blank subframes / slots where UE skip a slot or a subframe
The total transmission time is not changed
UE autonomously Drop / insert samples / Puncture OFDM symbols or Blank subframes / slots where UE drops a subframe / slot
[bookmark: _Hlk93507793]The method used for the UE pre-compensation is known to the eNB by a single UE capability 
· UE Blank subframes / slots where UE skip a slot or a subframe (slot is based on Sub Carrier Spacing)
FFS Details of method(s) to drop / insert samples, blanking subframes / slots (slot is based on Sub Carrier Spacing) 



In case the UE can support several methods to drop durations of uplink transmission between segments, it seems highly desirable that the UE always drops the shortest duration of uplink transmission to minimize the SNR loss at eNB receiver. The shortest duration should be as close to the timing adjustment corresponding to the TA calculated by the UE based on its GNSS location, the ephemeris, and common TA parameters if signalled. Note that in case the UE implementation can only support dropping of 2 slots, then it can only report 2 slots for its UE capability; if UE can drop one symbol, then this is sufficient to accommodate the maxim timing adjustment for the longest UL transmission segment, and there would be no need to drop one slot or 2 slots which would un-necessarily degrade SNR; if UE can optimally drops samples between segments then the there is no need for reporting of UE capability. The method used for the UE pre-compensation is known to the eNB by a single UE capability.
Proposal 1: add new text underlined for component 2-1a " 1. Support UE applies segmented UL transmission according to duration configuration by the network based on a single UE capability".
Proposal 2: Send LS to RAN2 to specify a single UE capability will be specified by RAN2 in TS 36.306
Note: When a single capability is signaled: UE drops one of the following durations of uplink transmission between segments (indicated by the capability):
· 1 slot (applicable to eMTC)
· 1 subframe (applicable to eMTC)
· 1 slot (applicable to NB-IoT)
· 2 slots (applicable to NB-IoT)
· 1 symbol (applicable to both eMTC and NB-IoT)
When capability is NOT signalled: UE follows legacy behavior at slot boundaries due to TA adjustment


	Xiaomi [5]
	It is still FFS whether the NTN FG should be per UE or per band defined. In our understanding, it is more flexible to have per band FGs. A UE can have the flexibility to decide whether to support NTN when operating on a band which may be used by both NTN and TN systems.
Proposal: The IoT-NTN features are per band defined.

	OPPO [6]
	

	Ericsson [7]
	The type of the Rel-17 eMTC NTN FGs (FG 2, 2-1; FG 2, 2-1a; FG 2, 2-2; FG 2, 2-3) should in principle be defined “Per UE” unless there are technical reasons to do it otherwise.

[bookmark: _Hlk528365764]For “FG 2, 2-1a, Segmented UL transmission for eMTC”, we would like to point out the following: For eMTC, segmented uplink transmission may still be needed even for GEO NTN. This conclusion is based on calculating the TA error assuming a delay drift value of 0.93*4 ppm as per TR 38.821 and considering a transmit timing error requirement of 0.39 us for eMTC as per TS 36.331. Therefore, we propose the following changes for FG 2, 2-1a:

[bookmark: _Toc101420825]Adopt the following changes for FG 2, 2-1a:
	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Segmented UL transmission for eMTC
	UE applies segmented UL transmission according to duration 
configuration by the network 

	2-1
	Yes
	N/A
	Release 17 eMTC UE cannot communicate via GEO and NGSO NTNs
	Per UE
	No
	No
	For UEs supporting communicate via GEO and NGSO NTNs, it must indicate this FG is supported.
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported



Since segmented pre-compensation is required for both LEO and GEO for eMTC, it may alternatively be included as an essential component of FG 2, 2-1.

[bookmark: _Toc101420822]For eMTC, segmented pre-compensation is required for both LEO and GEO NTN. Therefore, it may alternatively be included as an essential component of FG 2, 2-1.

	Apple [8]
	It is open on the granularity of the features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a. We think the granularity of these FGs is per band to have UE implementation flexibility for all the IoT NTN UE features. For example, a UE may support the basic IoT over NTN operation in a band for GEO operation, but not in another band for LEO operation. Hence, it is natural these features are defined per band. 

Proposal 1: The features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a are defined per band.

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	To motivate our viewpoint, let’s consider two types of “bands”:
1.	Type 1: The band (i.e., the band number) is “exclusively” an NTN-IoT /NTN-eMTC band
2.	Type 2: The band can be used both for NTN and some other purpose, e.g., TN (potentially, also in the future)
A “per UE” capability would force a UE that doesn’t want to support NTN in a “Type 2” band (but support, e.g., TN there) to support it. A “per band” capability provides a UE the flexibility to not support NTN (but support e.g., TN) in such a band.
To the best of our knowledge, there isn’t a definite decision yet on forever (including in the future) excluding the possibility to have a “Type 2” band described above.
We think we should leave the door open for Type 2 bands (including in the future), and hence stick to “per band” with capability signalling.
Proposal 1: A UE’s support of NTN should be a “per band” capability.





	2. LTE_NBIOT_eMTC_NTN
	2-1c
	Segmented UL transmission for NB-IoT
	UE applies segmented UL transmission according to duration configuration by the network 

	2-1b
	Yes
	N/A
	Release 17 NB-IoT UE cannot communicate via NGSO NTNs
	[Per UE/per band]
	No
	No
	For UEs supporting communication via NGSO NTNs, it must indicate this FG is supported.
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported




	Company
	Summary

	Huawei/HiSilicon [2] 
	This is a per UE feature group. Same as comment 1 for FG2-1

	ZTE [3]
	W.r.t the type column of FG 2-1, 2-1b, 2-1a, 2-1c, 2-2, 2-2a, 2-3 and 2-3a, “per UE” is preferred since more than one bands will be supported for NTN in implementation and it’s strange that UE only support NTN feature for one of them. Therefore, the type column should be updated to [Per UE/per band]

In legacy eMTC and NB-IoT, TA adjustment during an ongoing repetition period is not allowed as shown below:
[3GPP TS 36.133 V16.8.0, Section 7.20.2] 
When a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission as defined above.
However, the motivation of segmented UL transmission is mainly to let UE handle the TA drift during an repetition period. According to the agreements in RAN1#107e [2], the UE is expected to adjust the value for pre-compensation for a segment if a segment duration is configured. Hence, for FG 2-1a and 2-1c, an addition component “Different values (e.g., TA) for pre-compensation may be used per segment” should be added. Otherwise, the benefit of the FG cannot be introduced.

	2. LTE_NBIOT_eMTC_NTN
	2-1c
	Segmented UL transmission for NB-IoT
	1. UE applies segmented UL transmission according to duration configuration by the network 
2. Different values  (e.g., TA) for pre-compensation may be used per segment

	2-1b
	Yes
	N/A
	Release 17 NB-IoT UE cannot communicate via NGSO NTNs
	[per UE/per band]
	No
	No
	For UEs supporting communication via NGSO NTNs, it must indicate this FG is supported.
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported




	MediaTek Inc. [4]
	

	Xiaomi [5]
	It is still FFS whether the NTN FG should be per UE or per band defined. In our understanding, it is more flexible to have per band FGs. A UE can have the flexibility to decide whether to support NTN when operating on a band which may be used by both NTN and TN systems.
Proposal: The IoT-NTN features are per band defined.

	OPPO [6]
	

	Ericsson [7]
	The type of the Rel-17 NB-IoT NTN FGs (FG 2, 2-1b; FG 2, 2-1c; FG 2, 2-2a; FG 2, 2-3a) should in principle be defined “Per UE” unless there are technical reasons to do it otherwise.

	Apple [8]
	It is open on the granularity of the features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a. We think the granularity of these FGs is per band to have UE implementation flexibility for all the IoT NTN UE features. For example, a UE may support the basic IoT over NTN operation in a band for GEO operation, but not in another band for LEO operation. Hence, it is natural these features are defined per band. 

Proposal 1: The features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a are defined per band.

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	To motivate our viewpoint, let’s consider two types of “bands”:
1.	Type 1: The band (i.e., the band number) is “exclusively” an NTN-IoT /NTN-eMTC band
2.	Type 2: The band can be used both for NTN and some other purpose, e.g., TN (potentially, also in the future)
A “per UE” capability would force a UE that doesn’t want to support NTN in a “Type 2” band (but support, e.g., TN there) to support it. A “per band” capability provides a UE the flexibility to not support NTN (but support e.g., TN) in such a band.
To the best of our knowledge, there isn’t a definite decision yet on forever (including in the future) excluding the possibility to have a “Type 2” band described above.
We think we should leave the door open for Type 2 bands (including in the future), and hence stick to “per band” with capability signalling.
Proposal 1: A UE’s support of NTN should be a “per band” capability.





	2. LTE_NBIOT_eMTC_NTN
	2-2
	Enhancing timing relationships using a time offset for eMTC
	UE receives and applies UE specific K_offset/K_mac in timing relationship enhancements
	2-1 , 2-3
	Yes 
	N/A
	eMTC UE does not know the offset to apply for UL transmission 
	[per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.
	Optional with capability signalling




	Company
	Summary

	Huawei/HiSilicon [2] 
	This is a per UE feature group. Same as comment 1 for FG2-1.

	ZTE [3]
	W.r.t the type column of FG 2-1, 2-1b, 2-1a, 2-1c, 2-2, 2-2a, 2-3 and 2-3a, “per UE” is preferred since more than one bands will be supported for NTN in implementation and it’s strange that UE only support NTN feature for one of them. Therefore, the type column should be updated to [Per UE/per band]


	MediaTek Inc. [4]
	

	Xiaomi [5]
	It is still FFS whether the NTN FG should be per UE or per band defined. In our understanding, it is more flexible to have per band FGs. A UE can have the flexibility to decide whether to support NTN when operating on a band which may be used by both NTN and TN systems.
Proposal: The IoT-NTN features are per band defined.

In RAN1 107e meeting, an agreement on the K_mac was made that the K_mac is a cell-specific parameter. In order to avoid any ambiguity, it is suggested to add the description “cell-specific” before the K_mac
 (
Agreement
For IoT NTN, 
the information of K_mac is carried in system information.
)




Proposal: Add the description “cell-specific” before the K_mac 

	OPPO [6]
	For FG2-1 component 13, it should be applied only for Msg3 transmission and PUCCH transmission. While for the rest of the uplink transmission, the UE capability with signaling should be allowed. Thus, we suggest that in the FG2-1 component 13 only takes UE applies cell specific K offset in timing relationship enhancement for PUCCH and PUSCH transmission. Then for other uplink transmission where UE applies cell specific K offset, for which UE may report its capability can be captured in the FG2-2, as mark in yellow above.
Proposal 1: for FG2-1 component 13, only keep that UE applies cell specific K offset in timing relationship enhancement for Msg 3 PUSCH and PUCCH before dedicated PUCCH resource configuration.
Proposal 2: other uplink transmission than Msg 3 PUSCH and PUCCH before dedicated PUCCH resource configuration where UE applies cell specific K offset can be captured in FG2-2, for which UE may report its capability.

	Ericsson [7]
	The type of the Rel-17 eMTC NTN FGs (FG 2, 2-1; FG 2, 2-1a; FG 2, 2-2; FG 2, 2-3) should in principle be defined “Per UE” unless there are technical reasons to do it otherwise.

	Apple [8]
	It is open on the granularity of the features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a. We think the granularity of these FGs is per band to have UE implementation flexibility for all the IoT NTN UE features. For example, a UE may support the basic IoT over NTN operation in a band for GEO operation, but not in another band for LEO operation. Hence, it is natural these features are defined per band. 

Proposal 1: The features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a are defined per band.

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	To motivate our viewpoint, let’s consider two types of “bands”:
1.	Type 1: The band (i.e., the band number) is “exclusively” an NTN-IoT /NTN-eMTC band
2.	Type 2: The band can be used both for NTN and some other purpose, e.g., TN (potentially, also in the future)
A “per UE” capability would force a UE that doesn’t want to support NTN in a “Type 2” band (but support, e.g., TN there) to support it. A “per band” capability provides a UE the flexibility to not support NTN (but support e.g., TN) in such a band.
To the best of our knowledge, there isn’t a definite decision yet on forever (including in the future) excluding the possibility to have a “Type 2” band described above.
We think we should leave the door open for Type 2 bands (including in the future), and hence stick to “per band” with capability signalling.
Proposal 1: A UE’s support of NTN should be a “per band” capability.





	2. LTE_NBIOT_eMTC_NTN
	2-2a
	Enhancing timing relationships using a time offset for NB-IoT
	UE receives and applies UE specific K_offset, K_mac in timing relationship enhancements
	2-1b, 2-3a
	Yes 
	N/A
	NB-IoT UE does not know the offset to apply for UL transmission 
	[Per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.
	Optional with capability signalling




	Company
	Summary

	Huawei/HiSilicon [2] 
	This is a per UE feature group. Same as comment 1 for FG2-1

	ZTE [3]
	W.r.t the type column of FG 2-1, 2-1b, 2-1a, 2-1c, 2-2, 2-2a, 2-3 and 2-3a, “per UE” is preferred since more than one bands will be supported for NTN in implementation and it’s strange that UE only support NTN feature for one of them. Therefore, the type column should be updated to [Per UE/per band]


	MediaTek Inc. [4]
	

	Xiaomi [5]
	It is still FFS whether the NTN FG should be per UE or per band defined. In our understanding, it is more flexible to have per band FGs. A UE can have the flexibility to decide whether to support NTN when operating on a band which may be used by both NTN and TN systems.
Proposal: The IoT-NTN features are per band defined.

In RAN1 107e meeting, an agreement on the K_mac was made that the K_mac is a cell-specific parameter. In order to avoid any ambiguity, it is suggested to add the description “cell-specific” before the K_mac
 (
Agreement
For IoT NTN, 
the information of 
K_mac is carried in system information.
)




Proposal: Add the description “cell-specific” before the K_mac

	OPPO [6]
	

	Ericsson [7]
	The type of the Rel-17 NB-IoT NTN FGs (FG 2, 2-1b; FG 2, 2-1c; FG 2, 2-2a; FG 2, 2-3a) should in principle be defined “Per UE” unless there are technical reasons to do it otherwise.

	Apple [8]
	It is open on the granularity of the features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a. We think the granularity of these FGs is per band to have UE implementation flexibility for all the IoT NTN UE features. For example, a UE may support the basic IoT over NTN operation in a band for GEO operation, but not in another band for LEO operation. Hence, it is natural these features are defined per band. 

Proposal 1: The features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a are defined per band.

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	To motivate our viewpoint, let’s consider two types of “bands”:
1.	Type 1: The band (i.e., the band number) is “exclusively” an NTN-IoT /NTN-eMTC band
2.	Type 2: The band can be used both for NTN and some other purpose, e.g., TN (potentially, also in the future)
A “per UE” capability would force a UE that doesn’t want to support NTN in a “Type 2” band (but support, e.g., TN there) to support it. A “per band” capability provides a UE the flexibility to not support NTN (but support e.g., TN) in such a band.
To the best of our knowledge, there isn’t a definite decision yet on forever (including in the future) excluding the possibility to have a “Type 2” band described above.
We think we should leave the door open for Type 2 bands (including in the future), and hence stick to “per band” with capability signalling.
Proposal 1: A UE’s support of NTN should be a “per band” capability.





	2. LTE_NBIOT_eMTC_NTN
	2-3
	TA pre-compensation reporting for eMTC
	Support reporting of information about the UE specific TA pre-compensation
	2-1
	Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN
	Optional with capability signalling




	Company
	Summary

	Huawei/HiSilicon [2] 
	This is a per UE feature group. Same as comment 1 for FG2-1

	ZTE [3]
	W.r.t the type column of FG 2-1, 2-1b, 2-1a, 2-1c, 2-2, 2-2a, 2-3 and 2-3a, “per UE” is preferred since more than one bands will be supported for NTN in implementation and it’s strange that UE only support NTN feature for one of them. Therefore, the type column should be updated to [Per UE/per band]


	MediaTek Inc. [4]
	

	Xiaomi [5]
	It is still FFS whether the NTN FG should be per UE or per band defined. In our understanding, it is more flexible to have per band FGs. A UE can have the flexibility to decide whether to support NTN when operating on a band which may be used by both NTN and TN systems.
Proposal: The IoT-NTN features are per band defined.

	OPPO [6]
	

	Ericsson [7]
	The type of the Rel-17 eMTC NTN FGs (FG 2, 2-1; FG 2, 2-1a; FG 2, 2-2; FG 2, 2-3) should in principle be defined “Per UE” unless there are technical reasons to do it otherwise.

	Apple [8]
	It is open on the granularity of the features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a. We think the granularity of these FGs is per band to have UE implementation flexibility for all the IoT NTN UE features. For example, a UE may support the basic IoT over NTN operation in a band for GEO operation, but not in another band for LEO operation. Hence, it is natural these features are defined per band. 

Proposal 1: The features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a are defined per band.

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	To motivate our viewpoint, let’s consider two types of “bands”:
1.	Type 1: The band (i.e., the band number) is “exclusively” an NTN-IoT /NTN-eMTC band
2.	Type 2: The band can be used both for NTN and some other purpose, e.g., TN (potentially, also in the future)
A “per UE” capability would force a UE that doesn’t want to support NTN in a “Type 2” band (but support, e.g., TN there) to support it. A “per band” capability provides a UE the flexibility to not support NTN (but support e.g., TN) in such a band.
To the best of our knowledge, there isn’t a definite decision yet on forever (including in the future) excluding the possibility to have a “Type 2” band described above.
We think we should leave the door open for Type 2 bands (including in the future), and hence stick to “per band” with capability signalling.
Proposal 1: A UE’s support of NTN should be a “per band” capability.





	2. LTE_NBIOT_eMTC_NTN
	2-3a
	TA pre-compensation reporting for NB-IoT
	Support reporting of information about the UE specific TA pre-compensation
	2-1b
	Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[Per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN
	Optional with capability signalling




	Company
	Summary

	Huawei/HiSilicon [2] 
	This is a per UE feature group. Same as comment 1 for FG2-1.

	ZTE [3]
	W.r.t the type column of FG 2-1, 2-1b, 2-1a, 2-1c, 2-2, 2-2a, 2-3 and 2-3a, “per UE” is preferred since more than one bands will be supported for NTN in implementation and it’s strange that UE only support NTN feature for one of them. Therefore, the type column should be updated to [Per UE/per band]


	MediaTek Inc. [4]
	

	Xiaomi [5]
	It is still FFS whether the NTN FG should be per UE or per band defined. In our understanding, it is more flexible to have per band FGs. A UE can have the flexibility to decide whether to support NTN when operating on a band which may be used by both NTN and TN systems.
Proposal: The IoT-NTN features are per band defined.

	OPPO [6]
	

	Ericsson [7]
	The type of the Rel-17 NB-IoT NTN FGs (FG 2, 2-1b; FG 2, 2-1c; FG 2, 2-2a; FG 2, 2-3a) should in principle be defined “Per UE” unless there are technical reasons to do it otherwise.

	Apple [8]
	It is open on the granularity of the features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a. We think the granularity of these FGs is per band to have UE implementation flexibility for all the IoT NTN UE features. For example, a UE may support the basic IoT over NTN operation in a band for GEO operation, but not in another band for LEO operation. Hence, it is natural these features are defined per band. 

Proposal 1: The features 2-1, 2-1a, 2-1b, 2-1c, 2-2, 2-2a, 2-3 and 2-3a are defined per band.

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	To motivate our viewpoint, let’s consider two types of “bands”:
1.	Type 1: The band (i.e., the band number) is “exclusively” an NTN-IoT /NTN-eMTC band
2.	Type 2: The band can be used both for NTN and some other purpose, e.g., TN (potentially, also in the future)
A “per UE” capability would force a UE that doesn’t want to support NTN in a “Type 2” band (but support, e.g., TN there) to support it. A “per band” capability provides a UE the flexibility to not support NTN (but support e.g., TN) in such a band.
To the best of our knowledge, there isn’t a definite decision yet on forever (including in the future) excluding the possibility to have a “Type 2” band described above.
We think we should leave the door open for Type 2 bands (including in the future), and hence stick to “per band” with capability signalling.
Proposal 1: A UE’s support of NTN should be a “per band” capability.





Others

	Company
	Summary

	Huawei/HiSilicon [2] 
	

	ZTE [3]
	

	MediaTek Inc. [4]
	

	Xiaomi [5]
	

	OPPO [6]
	

	Ericsson [7]
	One of the open issues for IoT NTN is about whether the “type” of the features groups (FGs) 2-1/2-1a/2-1b/2-1c/2-2/2-2a/2-3/2-3a as described in [2] should be defined “Per Band” or “Per UE”. In our view, the following aspects should be considered when taking a decision on the “type” for the FGs of IoT over NTN:
1) In Rel-17 discussions, it has been mentioned that a motivation for defining the “type” of the FGs for IoT NTN as “Per Band” is the existence of NTN bands. To our best knowledge, however, there are “NR NTN bands” but no “IoT NTN bands” have been defined yet (i.e., not in Rel-17). Although there is a proposal on defining “IoT NTN bands” in Rel-18, taking a decision based on it for a Rel-17 UE feature list would be like taking a Rel-18 objective for granted.
2) For the Rel-17 eMTC and NB-IoT features developed under a terrestrial context, there was also a discussion on the “type” for the IoT Terrestrial Networks (TN) FGs. 
During the discussions, it was mentioned that a reason for defining the “type” of the FGs “Per Band” is to create a differentiation between “IoT TN” and “IoT NTN”. However, it was pointed out that RAN2 already had ongoing discussions on the differentiation between “IoT TN” and “IoT NTN”. Furthermore, as mentioned earlier there are no “IoT NTN bands”.
Eventually, RAN1 defined the “type” of the IoT TN FGs as “Per UE”, and only for NB-IoT 16-QAM in UL and DL, an LS was sent to RAN4 to check if “Tx/Rx EVM” could be a potential reason to define the type of this feature as “Per Band”.
3) Yet another aspect to consider is that eMTC and NB-IoT features standardized prior to Rel-17 are already defined “Per UE”. This means that for the “IoT TN” features that are intended to be used for “IoT NTN”, there is already a need to find a way to make those legacy TN features usable regardless of having been defined as “Per UE”.
4) Unlike NR NTN, support for HAPS is outside the scope of the Rel-17 IoT NTN WI.
Based on the above, we have the following observations and proposal:
[bookmark: _Toc101420810]One of the open issues for IoT NTN is whether the “type” of the features groups (FGs) 2-1/2-1a/2-1b/2-1c/2-2/2-2a/2-3/2-3a should be defined “Per Band” or “Per UE”.
[bookmark: _Toc101420811]In our view, the following aspects should be considered when deciding on the “type” for the FGs of IoT NTN.
· [bookmark: _Toc101420812]Till Rel-17, there are “NR NTN bands” but no “IoT NTN bands” have been defined yet.
· [bookmark: _Toc101420813]The “type” of the Rel-17 features developed under a RAN1 “IoT TN” context was defined to be “Per UE”, and only 16-QAM for NB-IoT may be defined “Per Band” due to “Tx/Rx EVM” reasons (to be decided by RAN4).
· [bookmark: _Toc101420814]The “type” of the LTE-MTC and NB-IoT “IoT TN” features standardized prior to Rel-17 are already defined “Per UE”.
· [bookmark: _Toc101420815]Unlike NR NTN, support for HAPS is outside the scope of the Rel-17 IoT NTN WI.
· [bookmark: _Toc101420816]The differentiation between “IoT TN” and “IoT NTN” should not be based on defining the “type” of the FGs “Per Band” because:
· [bookmark: _Toc101420817]There are no “IoT NTN bands” defined yet.
· [bookmark: _Toc101420818]“IoT TN” legacy features are already defined “Per UE”.
· [bookmark: _Toc101420819]RAN2 has ongoing discussions on how to perform the differentiation. 
· [bookmark: _Toc101420820]HAPS is out of scope of the Rel-17 IoT NTN WI.
[bookmark: _Toc101420821]If the “type” is to be proposed to be defined “Per Band”, the motivation should be clearly justified while accounting for the above-mentioned aspects.

[bookmark: _Toc101420823]RAN1 should discuss and justify its decision on defining the type (i.e., either “Per Band” or “Per UE”) of the Rel-17 IoT NTN FGs.

	Apple [8]
	

	Nokia/Nokia Shanghai Bell [9]
	All FGs for IoT over NTN (2-1 – 2-3a) can be signaled as per UE.

	Qualcomm Incorporated [10]
	RAN1 should discuss how to determine the applicability of all terrestrial network (TN) features up to Rel16 for the case of NTN. This may involve a feature-by-feature determination of applicability to NTNs from the (legacy) feature list for TNs up to Rel16. A default assumption on applicability may be made, which may then be overridden on a case-by-case basis, as appropriate.
Proposal 3: RAN1 to discuss the determination of applicability of Terrestrial Network (TN) features up to Release 16 to IoT-NTN in Release 17.
· A default assumption may be that a legacy IoT TN feature is applicable for IoT-NTN, unless it is explicitly demonstrated that it cannot be supported/is not applicable to IoT-NTN.
· For the features that are applicable to IOT-NTN, a new capability indication (separate from the TN one) is introduced.




1. Discussion/Approval Items during RAN1 #109-e — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #109-e in this agenda item, the following topics were identified by the moderator for discussion/approval during RAN1 #109-e.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 2-1
After review of contributions submitted to RAN1 #109-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown (to be discussed by GTW)

	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support for eMTC
	1. UE derives its position based on its GNSS measurements
1-1. UE reports the information associated with the validity duration of GNSS
2. UE receives serving satellite ephemeris in either state vector format or orbital element format 
4. UE calculates UE specific TA in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris
6. UE calculates common TA in RRC_IDLE and RRC_CONNECTED according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided and applies common TA only in accordance with the common TA term TACommon and is not required to process the drift/variation parameters TACommonDrift and TACommonDriftVariation)
7. For TA update in RRC_CONNECTED state, UE uses a combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link 
10. UE supports a validity timer of UL synchronization that is configured by the network 
13. UE applies cell specific K_offset in timing relationship enhancements for Msg 3 PUSCH and PUCCH before dedicated PUCCH resource configuration
15. UE estimates UE-gNB RTT and  delays the starts of ra-ResponseWindow by UE-gNB RTT
16. Delay the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
17. In RRC_IDLE state and RRC_CONNECTED state, UE pre-compensates the calculated frequency offset and TA in uplink transmissions
18. UE receives cell-specific K_offset/K_mac in system information
	
	Yes
	N/A
	Release 17 eMTC UE cannot communicate via satellite
	[per UE/per band]
	No
	No
	
	Optional with capability signalling

For UEs supporting eMTC NTN, it must indicate this FG is supported

Note: This UE feature group is applicable only for IoT-NTN cell for communication via satellite, for any other cell this feature is not supported



	Company
	Comments/Questions/Suggestions

	
	



2. Issue 2: FG 2-1b
After review of contributions submitted to RAN1 #109-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: to be discussed by GTW

	2. LTE_NBIOT_eMTC_NTN
	2-1b
	Basic IoT over NTN support for NB-IoT
	1. UE derives its position based on its GNSS measurements
1-1. UE reports the information associated with the validity duration of GNSS
2. UE receives serving satellite ephemeris in either state vector format or orbital element format 
4. UE calculates UE specific TA in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris
6. UE calculates common TA in RRC_IDLE and RRC_CONNECTED according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided)
7. For TA update in RRC_CONNECTED state, UE uses a combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link
10. UE supports a validity timer of UL synchronization that is configured by the network 
13. UE applies cell specific K_offset in timing relationship enhancements
15. UE estimates UE-gNB RTT and delays the starts of ra-ResponseWindow by UE-gNB RTT
16. Delay the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
17. In RRC_IDLE state and RRC_CONNECTED state, UE pre-compensates the calculated frequency offset and TA in uplink transmissions
18. UE receives cell-specific K_offset/K_mac in system information
	
	Yes
	N/A
	Release 17 NB-IoT UE cannot communicate via satellite
	[Per UE/per band]
	No
	No
	
	Optional with capability signalling

For UEs supporting NB-IoT NTN, it must indicate this FG is supported

Note: This UE feature group is applicable only for IoT-NTN cell for communication via satellite, for any other cell this feature is not supported



	Company
	Comments/Questions/Suggestions

	
	



2. Issue 3: FG 2-1a
After review of contributions submitted to RAN1 #109-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown (to be discussed by GTW)

	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Segmented UL transmission for eMTC 
	UE applies segmented UL transmission according to duration configuration by the network based on a single UE capability, different values  (e.g., TA) for pre-compensation may be used per segment
	2-1
	Yes
	N/A
	[Release 17 eMTC UE cannot communicate via GEO and NGSO NTNs]
	[Per UE/per band]
	No
	No
	[For UEs supporting communication via GEO and NGSO NTNs, it must indicate this FG is supported.]
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported



	Company
	Comments/Questions/Suggestions

	
	



2. Issue 4: FG 2-1c
After review of contributions submitted to RAN1 #109-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown (to be discussed by GTW)

	2. LTE_NBIOT_eMTC_NTN
	2-1c
	Segmented UL transmission for NB-IoT
	UE applies segmented UL transmission according to duration configuration by the network, different values  (e.g., TA) for pre-compensation may be used per segment
	2-1b
	Yes
	N/A
	Release 17 NB-IoT UE cannot communicate via NGSO NTNs
	[Per UE/per band]
	No
	No
	For UEs supporting communication via NGSO NTNs, it must indicate this FG is supported.
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported



	Company
	Comments/Questions/Suggestions

	
	



2. Issue 5: FG 2-2
After review of contributions submitted to RAN1 #109-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown (to be discussed by GTW)

	2. LTE_NBIOT_eMTC_NTN
	2-2
	Enhancing timing relationships using a time offset for eMTC
	1) UE applies cell specific K_offset in timing relationship enhancements for UL transmissions other than Msg 3 PUSCH and PUCCH before dedicated PUCCH resource configuration
2) UE receives and applies UE specific K_offset/ and cell specific K_mac in timing relationship enhancements
	2-1 , 2-3
	Yes 
	N/A
	eMTC UE does not know the offset to apply for UL transmission 
	[per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	
	



2. Issue 6: FG 2-2a
After review of contributions submitted to RAN1 #109-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown (to be discussed by GTW)

	2. LTE_NBIOT_eMTC_NTN
	2-2a
	Enhancing timing relationships using a time offset for NB-IoT
	UE receives and applies UE specific K_offset, and cell specific K_mac in timing relationship enhancements
	2-1b, 2-3a
	Yes 
	N/A
	NB-IoT UE does not know the offset to apply for UL transmission 
	[Per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	
	



2. Issue 7: FG 2-3
After review of contributions submitted to RAN1 #109-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: to be discussed by GTW

	2. LTE_NBIOT_eMTC_NTN
	2-3
	TA pre-compensation reporting for eMTC
	Support reporting of information about the UE specific TA pre-compensation
	2-1
	Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	
	



2. Issue 8: FG 2-3a
After review of contributions submitted to RAN1 #109-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: to be discussed by GTW

	2. LTE_NBIOT_eMTC_NTN
	2-3a
	TA pre-compensation reporting for NB-IoT
	Support reporting of information about the UE specific TA pre-compensation
	2-1b
	Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[Per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	
	




1. Discussion/Approval Items during RAN1 #109-e — Second Checkpoint 
Based on the comments/questions/suggestions received by the first checkpoint, the following are the revised proposals and/or proposed agreements by the moderator. Companies submitted the following views on the moderator’s proposals.

[Please submit all comments/questions/suggestions here, late comments/questions/suggestions submitted in Section 3 will not be considered]

General comments

	Company
	Comments/Questions/Suggestions

	
	



3. Issue 1: FG 

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	
	



1. Discussion/Approval Items during RAN1 #109-e — Third Checkpoint 
Based on the comments/questions/suggestions received by the second checkpoint, the following are the revised proposals and/or proposed agreements by the moderator. Companies submitted the following views on the moderator’s proposals.

[Please submit all comments/questions/suggestions here, late comments/questions/suggestions submitted in Section 4 will not be considered]

General comments

	Company
	Comments/Questions/Suggestions

	
	



4. Issue 1: FG 

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	
	



1. Summary of Final Proposals for Agreements
This Section summarizes the final proposals for agreement in RAN1 #109-e by email. There are no tables for comments.

[All comments must be directly made on the RAN1 email reflector]

Companies can continue to update their comments in the previous Sections, however, these are no longer monitored by the moderator. Any such comments will be for archival purposes only and will not influence the outcome of this email discussion. Any objection to any of the proposals in this Section must be voiced directly on the RAN1 email reflector.

5. Final Proposals for Agreement by the First Check Point

Possible Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	
	
	
	
	
	
	
	
	
	
	
	
	



5. Final Proposals for Agreement by the Second Check Point

Possible Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	
	
	
	
	
	
	
	
	
	
	
	
	



1. Conclusion
In addition to the agreements in Section 6, that were reached by email during RAN1 #109-e, the following was agreed by GTW during RAN1 #109-e:
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