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1 Introduction

The following objectives for RAN3 are listed in the IoT NTN WID [1]:

Specify NB-IoT and eMTC NTN support for E-UTRAN (including S1 interface) by re-using NR NTN functionality as a baseline, e.g.:

· Support for cell identity and TA corresponding to Earth-fixed area in relevant network interfaces (taking Rel-17 NR NTN as baseline where appropriate);

· Support for country-specific CN routing (taking Rel-17 NR NTN as baseline where appropriate);

· Support for identification and restriction of satellite access (following Rel-17 NR NTN, and if confirmed by SA2);

· OAM requirements (taking Rel-17 NR NTN as baseline where appropriate).

Where needed, adjustments will be considered for IoT NTN specific alignments in line with functionality defined in other WGs.

As an initial contribution to the discussion of IoT NTN in RAN3 we propose a set of possible BL CRs which have been ported over from the NR NTN discussions, and in a list of open points which we propose to further clarify and discuss, including a set of questions for clarification to RAN2 and SA2.
2 Discussion
We will briefly go over the proposed BL CRs [2]
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2.1 E-UTRAN Stage 2
The proposed Stage 2 BL CR [2] takes the content of the current NR NTN Stage 2 BL CR and adapts it to the E-UTRAN IoT/MTC context. Several placeholders are left for the necessary RAN2 parts, to be coordinated with the help of the Rapporteur. In our understanding, RAN2 intends to add a specific sub-section to Sec. 23 (“Others”) for these parts, so this is reflected in the proposed BL CR. We point RAN3’s attention to at least the following open issues in Secs. 23.x.1, 23.x.2 and 23.x.3.
2.1.1 Signaling

· PWS and Area of Interest, among others, are not supported by IoT; we will need to either add an Editor’s Note or add in text “(not supported for IoT)”. This seems to be a more general issue, as not all functionality is supported by IoT UEs; however, given that a related general statement already exists (see Sec. 4.10 of [7]), the BL CR text can be kept simple. 
· “The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network”: this is not relevant for UEs using CP CIoT EPS Optimization only. This should be checked with SA2, so an LS is needed. [6] This is a similar issue to what was already discussed in the scope of NR NTN for UE location reporting. For eMTC/NB-IoT, a UE using only CP CIoT EPS optimization may not be able to provide fine location information to the eNB as AS security activation does not happen; we can assume no such issue will arise for UEs using UP CIoT EPS optimization.
Proposal 1: We invite RAN3 to further discuss and clarify how to treat statements on PWS and cell mapping for IoT; on the latter, liaising SA2 seems needed.
2.1.2 MME (Re-)Selection by eNB

· “For an RRC_CONNECTED UE, when the eNB is configured to ensure that the UE is using an MME that serves the country in which the UE is located, if the eNB detects that the UE is in a different country to that served by the serving MME, it should perform an S1 handover to change to an appropriate MME or initiate a UE Context Release Request procedure towards the serving MME with a suitable cause value.” This is also stated in the proposed BL CR for TS 36.410 [5]. Some clarification if this functionality should be captured for NB-IoT or possibly put as exception in Sec. 4.10 of [7] might be needed; furthermore, we may need to decide where to keep these statements, e.g. TS 36.300 and/or TS 36.410. In case the group decides to consolidate all statements in TS 36.300, we may not need a CR to TS 36.410 after all.
Proposal 2: The usage of NNSF for NB-IoT might be further clarified; furthermore, we may need to decide where to keep the relevant description (e.g. TS 36.300 and/or TS 36.410).
2.1.3 Switch-Over

· “The NTN Control function determines the point in time when the feeder link switch over between two eNBs is performed. The transfer of the affected UE(s) context between the two eNBs at feeder link switch over is performed by means of either S1 based or X2 based handover, and it depends on the eNBs implementation and configuration information provided to the eNBs by the NTN Control function.” This might not be applicable for NB-IoT, so an appropriate refinement may be needed.

Proposal 3: The statement on switch-over seems not applicable to NB-IoT, so it may need to be refined.
2.1.4 OAM Requirements

The current section has been copied exactly from the corresponding parts in the NR Stage 2 BL CR. An alternative could be to only add a reference to TS 38.300, with the obvious benefit to avoid further specification maintenance. This should be decided by RAN3 (and might be also applicable to other parts).

Proposal 4: We invite RAN3 to further discuss whether to explicitly list OAM requirements or to simply reference the relevant section of TS 38.300.

2.2 S1 Stage 2

In the current proposed text [5], we are adding a reference to TS 36.300 and adding the same statement as in NR: “When the eNB is configured to ensure that the selected MME serves the country where the UE is located, as described in TS 23.401 [9], the eNB takes into account UE location information, if available, when determining the MME.” As mentioned in the corresponding proposal for the TS 36.300 BL CR, we should decide where to keep the relevant statements (e.g. TS 36.300 and/or TS 36.410). In case the group decides to consolidate all the description in TS 36.300, we may not need a CR to TS 36.410 after all.
2.3 S1AP
· In the Handover Restriction List and RAT Type IEs, codepoints have been added for LEO, MEO, GEO, and OTHERSAT. In case differentiation between E-UTRA and NB-IoT constellations is required, a total of 8 codepoints will be needed (or e.g. a separate IE for NTN RAT type). This should be further discussed, and possibly clarified with SA2.
· The LTE-M satellite indication, added to the UE CAPABILITY INFO INDICATION MESSAGE, is pending confirmation from RAN2.

Proposal 5: RAN3 should clarify whether to differentiate E-UTRA and IoT constellations (in which case 8 codepoints or a dedicated IE will be needed in the RAT type) or not .

2.4 X2AP

No open issues have been identified so far. The X2AP signaling will need to be aligned to S1AP once RAN3 converges on a solution (see previous section).
3 Conclusions and Proposals
Our proposals are summarized below.
Proposal 1: We invite RAN3 to further discuss and clarify how to treat statements on PWS, X2 paging and cell mapping for IoT; on the latter, liaising SA2 seems needed.
Proposal 2: The usage of NNSF for IoT might be further clarified; furthermore, we may need to decide where to keep the relevant description (e.g. TS 36.300 and/or TS 36.410).

Proposal 3: The statement on switch-over seems not applicable to IoT, so it may need to be refined.

Proposal 4: We invite RAN3 to further discuss whether to explicitly list OAM requirements or to simply reference the relevant section of TS 38.300.

Proposal 5: RAN3 should clarify whether to differentiate E-UTRA and IoT constellations (in which case 8 codepoints or a dedicated IE will be needed in the RAT type) or not.

Proposal 6: Clarify the highlighted open issues, then revise if needed and endorse as BL the proposed CRs [2]
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Proposal 7: Agree the draft LS [6].
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