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In RAN#86 e-meeting, the SI of “New Study WID on NB-IoT/eTMC support for NTN” was approved. In the previous meetings, the connected mode related agreements were made [1] [2] [3]:
	RAN2#112-e agreements：
· RAN2 agrees to use Rel-16 RLF-based NB-IoT mobility as a baseline for mobility in NB-IoT over NTN. 
RAN2#113-e agreements：
· For eMTC in NTN
CHO can be used for both moving cell and fixed cell scenarios, and the CHO procedure and execution condition defined in Rel-16 is the baseline. 
(i) The existing measurement framework for CHO (e.g. measurement configuration, execution) is the baseline. 
(ii) The existing eMTC measurement criteria and event can be used in NTN. Support for new measurement would need justification, but is not precluded, e.g. for enh coverage. 
(iii) Time or timer based and Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, can be introduced for both moving cell and fixed cell scenarios. Support for new triggering events is not precluded. 
(note that LTE CHO isn’t supported for 5GC, and same assumptions as LTE applies).
· Rel-17 RLF enhancements in NB-IoT can be considered in NB-IOT NTN, if applicable. Further enhancements on RLF-based mobility can be considered, e.g. by using satellite assistance (ephemeris) information.
RAN2#113bis-e agreements：
· For enhancements to CHO, e.g. location and time based triggering events related to CHO in eMTC-based NTN should follow NR-NTN.
· For Connected mode, for both NB-IoT and eMTC, Legacy RLF and reestablishment procedures can be used (minor enhancement can be considered).



In this contribution, we will discuss remaining connected mode related issues and some possible solutions for the IoT NTN system.

[bookmark: OLE_LINK1]Discussion
Enhancements on RLF and reestablishment procedures 
[bookmark: OLE_LINK2]In non-GEO system, UE will face frequent and unavoidable RLF and cell reselection due to satellite movement. In RAN2#113-e and 113bis-e meeting [2] [3], RAN2 agreed to consider enhancements on RLF and reestablishment procedures. In RAN2#113-e, using satellite assistance (ephemeris) information has been considered to enhance RLF and reestablishment procedures. But, some details about using satellite assistance (ephemeris) information have not been studied. So, RAN2 should clear the definition of satellite assistance information.
Upon detecting RLF, UE selects target cell for RRC connection re-establishment based on cell selection/reselection procedure. In legacy procedure, UE needs to scan all neighbour cells to find a suitable cell to camp on, which increases UE's power consumption. If network provides assistance information related to the target cell before the RLF occurs, UE can directly access the target cell through RRC reestablishment procedure without cell reselection upon detecting RLF. Assistance information related to the target cell can include frequency information, PLMN, PCI and so on.
Proposal 1: Network can provide satellite assistance information to indicate the target cell of RRC reestablishment before the RLF occurs, which can include frequency information, PLMN, PCI and so on.
In addition, RAN2 should also study how to configure satellite assistance information to UE. Considering reducing the signalling overhead and the deterministic movement of satellites, it is an efficient way to broadcast the common assistance information to all UEs.
Proposal 2: Common assistance information can be provided to UE in a broadcast manner.
Measurement enhancement for eMTC NTN
In NR NTN, location based measurement event has been introduced to enhance the measurement report, which also can be considered in eMTC NTN.
Proposal 3: Location based measurement event should be considered in eMTC NTN.
In NR NTN, the propagation delay difference between serving cell and neighbor cells is quite larger than that in TN. If the SMTC/measurement gap configuration did not consider the propagation delay difference between the serving cell and neighbor cells, UE may miss the SSB burst signal generated by neighbour cells with high possibility. 
Similar to NR NTN, same issues related to measurements on neighbor cells from different satellites due to the propagation delay difference also exist in eMTC NTN.
Proposal 4: In eMTC NTN, propagation delay differences should be considered while measuring neighbor cells from different satellites.
At RAN2#113bis-e meeting, some enhancements of measurement have been introduced in NR NTN. The following agreements have been achieved [3]:
1. For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap configuration) aiming to address the issues associated with the different/larger propagation delays, and the satellites (considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios).
2. Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.
3. Enhancements of the SMTC configuration is supported for Rel-17 NTN.
4. Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap
5. For Rel-17 NTN, one or more SMTC configuration(s) associated to one frequency can be configured. FFS solution details.
-	The SMTC configuration can be associated with a set of cells (e.g., per satellite or any other suitable set per gNB determination).
-	The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/signalled.
6. The configuration of one or multiple offsets is left up to the network implementation.
7. It is up to network to update the SMTC configuration of the UE to accommodate the different propagation delays.
8. Measurement gaps enhancements should be supported. FFS on the details

In NR NTN and IoT NTN, the reason for these issues are same, both of which are caused by the propagation delay difference between serving cell and neighbour cells. So, the above agreements on measurement in NR NTN can be the baseline for eMTC NTN. How these solutions apply to eMTC NTN can be consider as FFS.
Proposal 5: The agreements on measurement achieved in NR NTN can be the baseline for measurement enhancement in eMTC NTN.
Conclusions 
In this contribution, we have discussed connected mode for NB-IoT/eMTC NTN and provide some proposals as following: 
Proposal 1: Network can provide satellite assistance information to indicate the target cell of RRC reestablishment before the RLF occurs, which can include frequency information, PLMN, PCI and so on.
Proposal 2: Common assistance information can be provided to UE in a broadcast manner.
Proposal 3: Location based measurement event should be considered in eMTC NTN.
Proposal 4: In eMTC NTN, propagation delay differences should be considered while measuring neighbor cells from different satellites.
Proposal 5: The agreements on measurement achieved in NR NTN can be the baseline for measurement enhancement in eMTC NTN.
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