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1	Introduction
The Rel-17 WID on “NB-IoT/eMTC support for Non-Terrestrial Networks” [1], already has had discussions on the UE feature list, which will continue in RAN1# 109e. As reference, the most recent agreements on the UE feature list can be found in section 6 of R1-2202856 [2].
In this contribution, we provide our views on the remaining open issues of the “UE features for IoT NTN” using as reference the latest version of the UE feature list in [2].
2	Feature Type (Per UE/Per Band) for IoT over NTN
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.
[bookmark: _Ref178064866][bookmark: _Hlk528365764]3	Rel-17 UE features for eMTC NTN
In this section, we present our views on the remaining open issues for eMTC NTN.
The FGs for eMTC NTN are:
· FG 2, 2-1: Basic IoT over NTN support for eMTC.
· FG 2, 2-1a: Segmented UL transmission for eMTC.
· FG 2, 2-2: Enhancing timing relationships using a time offset for eMTC.
· FG 2, 2-3: TA pre-compensation reporting for eMTC.

In line with the discussion in section 2, we have the following proposal on the FGs for eMTC NTN:

[bookmark: _Toc101420824]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.
In particular, 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.
4	Rel-17 UE features for NB-IoT over NTN
In this section, we present our views on the remaining open issues for NB-IoT NTN.
The FGs for NB-IoT NTN are:
· FG 2, 2-1b: Basic IoT over NTN support for NB-IoT.
· FG 2, 2-1c: Segmented UL transmission for NB-IoT.
· FG 2, 2-2a: Enhancing timing relationships using a time offset for NB-IoT.
· FG 2, 2-3a: TA pre-compensation reporting for NB-IoT.

In line with the discussion in section 2, we have the following proposal on the FGs for NB-IoT NTN:

[bookmark: _Toc101420826]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.
5	Conclusion
Based on the discussion in the previous section we made the following observations:
Observation 1	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”.
Observation 2	In our view, the following aspects should be considered when deciding on the “type” for the FGs of IoT NTN.
	Till Rel-17, there are “NR NTN bands” but no “IoT NTN bands” have been defined yet.
	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).
	The “type” of the LTE-MTC and NB-IoT “IoT TN” features standardized prior to Rel-17 are already defined “Per UE”.
	Unlike NR NTN, support for HAPS is outside the scope of the Rel-17 IoT NTN WI.
	The differentiation between “IoT TN” and “IoT NTN” should not be based on defining the “type” of the FGs “Per Band” because:
o	There are no “IoT NTN bands” defined yet.
o	“IoT TN” legacy features are already defined “Per UE”.
o	RAN2 has ongoing discussions on how to perform the differentiation.
o	HAPS is out of scope of the Rel-17 IoT NTN WI.
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.
Observation 3	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.

Based on the discussion in the previous sections we propose the following:

Proposal 1	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.
Proposal 2	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.
Proposal 3	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



Proposal 4	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.
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