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1	Introduction
A new Rel-18 work item (WI) on IoT NTN enhancements was approved [1]. RAN4 had initial discussions at last meeting to identify the RRM impact of this WI which were summarized in [2].  In this contribution, we provide discuss and provide our view on those. 
2	Discussions
Neighbour cell measurements
RAN2 has made following agreement [RAN2#120]:
	· For NB-IoT we support a trigger for neighbour cell measurements based on T-service (in the quasi-Earth fixed case) (this does not preclude anything for eMTC discussion)
· At least for NB-IoT NTN, for quasi-earth fixed cells, UE shall start intra/inter frequency measurement in connected mode before the t-Service if present. The exact time to start measurements in connected mode before t-Service can be left to UE implementation” (can revisit if we agree other proposal based on neighbour cell coverage)
· RAN2 will not specify the condition of stopping UE measurement before t-Service



From RAN4 measurement perspective, there is benefit for the UE to start the measurements at least certain time before start of t-Service in order to have a complete measurement before entering the discontinuous coverage. Otherwise, if the measurements are started too late (e.g. very close in time to t-Start) then the UE may not have sufficient time to collect the number of samples needed to perform the averaging. In this case, the UE may need to discard the already started measurements and collected samples since it could not take all samples before the t-Service was reached. This may have considerable impact on the UE power consumption and may lead to unnecessary power consumption which should be avoided especially given that these are IoT devices with long battery life. Hence, it is essential to start the neighbour cell measurements at least time T1 before start of t-Service, where T1 corresponds to number of samples (i.e. measurement period from legacy requirements) needed to perform the intended measurements. 


The NB-IoT UE shall start the intra/inter-frequency measurements at least before time T1 before start of t-Service, where T1 is the time required to perform one measurement. 


For NB-IoT, RAN2 has also agreed to introduce location-based connected mode measurement initiation for both quasi-Earth-fixed cell and earth moving cell where the measurements are triggered based on the distance between a serving cell reference location and UE location compared to a threshold. RAN4 defined the measurement requirements for the CONNECTED mode neighbour cells in Rel-17 NB-IoT WI and our view is that those can still be reused even though the triggering conditions are different which may need some specification update. 

For CONNECTED mode NB-IoT neighbour cell measurements, the legacy requirements from Rel-17 LTE NB-IoT WI can be reused with some modifications for the triggering conditions. 

CHO
Following agreements were reached at last meeting [2]:
	Issue 4: For eMTC, CHO requirements
· Agreement
· Define RRM requirements for time and [location based] CHO based on further RAN2 progress.
· Define RRM requirements for time and [location based] CHO for both normal and enhanced overage for eMTC.



The above agreements state that RAN4 shall define the RRM requirements for time and location based CHO based on RAN2 progress. Below we summarize the RAN2 outcome of this topic. 
For eMTC over NTN, RAN2 has agreed to introduce enhancements to CHO for both earth-moving and earth-fixed cell scenarios. The enhanced CHO is based on both location-based triggering and event (A4 measurement condition) based triggering of CHO. It is under discussions whether these triggers are configured jointly or independently. The RAN2 agreements are shown below [RAN2#120]:
	· CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.: UE is allowed to perform HO only during T1 to T2.
· For eMTC NTN, introduce a location-based conditional reconfiguration trigger based on condEventD1 in NR, where the event will be satisfied if the distance between the UE and a first reference location (e.g. within the serving cell) is above a threshold, and the distance between the UE and a second reference location (e.g. within a neighbour cell) is below a threshold. (similar to condEventD1 in NR)
· For eMTC NTN, introduce event A4 based conditional trigger (similar to condEventA4 in NR).
· FFS whether time and location-based trigger conditions may be configured independently (i.e., without a jointly configured event A4 measurement condition) for eMTC NTN.



There are many similarities between the IoT NTN conditional handover procedure and NR NTN conditional handover procedure. For example, the triggering conditions based on location-based trigger (condEventD1 in NR NTN) and event based trigger (similar to condEventA4 in NR NTN), are similar. Therefore, in our opinion, the methods used for defining the conditional handover requirements in section 6.1C.2 in [3] can be reused for eMTC NTN, but the detailed measurement requirements such as Tidentify_intra and Tidentify_inter shall correspond to the corresponding eMTC requirements. 

Observation 1: RAN2 has agreed to define location and time based CHO for eMTC over NTN.  
Observation 2: Similarities observed for the conditional handover requirements for NR NTN and IoT NTN.

For eMTC over NTN, RAN4 shall define requirements for location- and time based conditional handover following the methods used in NR NTN conditional handover requirements. 

Improved GNSS operations
Regarding the objective on improved GNSS operations, RAN4 agreed to postpone the discussions on GNSS re-acquisition until more progress has been reached in other WGs.
On this topic RAN1 has reached following agreements [RAN1#112]:
	Agreement
The following alternatives can be considered to inform eNB the success of GNSS measurement at UE side after GNSS measurement in RRC connected.
· Alt-1: The UE will report the new GNSS validity duration 
· Alt-2: The reception of any UL transmission from the UE at eNB after the GNSS measurement

Agreement
On the length of GNSS measurement gap, which is aperiodically triggered by eNB, the gap duration should be equal to or larger than the latest UE reported GNSS position fix time duration.
FFS: whether the gap duration is configured by eNB, or the gap duration is equal to the latest reported GNSS position fix time duration.

Agreement
On when the GNSS measurement gap starts, which is aperiodically triggered by eNB with MAC CE, RAN1 can down select one of the following alternatives:
· Alt 1: the start time should be at n+ X, where n is the end of MAC CE receiving subframe/slot
· FFS: details of X, e.g. predefined value or configured value
· Alt 2: the start time should be based on the current GNSS validity duration with delay or without delay

Agreement
UE reports only one GNSS position fix time duration for GNSS measurement at least when moving to RRC connected state.

Agreement
At least for the case when frequency error is within frequency error requirements, study the mechanisms and conditions to allow UL transmission after original GNSS validity duration expires without GNSS re-acquisition for some duration.
· FFS: with legacy closed loop time correction or enhanced closed loop time correction
· This mechanism is enabled/configured by eNB
· FFS: whether such mechanism will be specified depends on the outcome of this study




As can be seen above, use of measurement gaps to perform GNSS measurements is being discussed in other WG. The details, such as gap length, configurations aspects, UE states under which the gaps can be used etc. are still missing and need to be resolved in RAN1/RAN2 before RAN4 can start the requirements work. In addition, the current agreements above contain multiple options/alternatives which need to be revolved as well. Therefore, we propose to postpone the RAN4 discussions on the GNSS improvement objective until more progress is reached in other WGs.

RAN4 to postpone the discussions on GNSS re-acquisition until more progress has been reached on this objective in other WGs.

[bookmark: _In-sequence_SDU_delivery]3	Summary
In this contribution we have discussed and provided our on the open issues on RRM impact identified at last meeting. Based on the discussions, we have made following observations and proposals:

1. The NB-IoT UE shall start the intra/inter-frequency measurements at least before time T1 before start of t-Service, where T1 is the time required to perform one measurement. 


For CONNECTED mode NB-IoT neighbour cell measurements, the legacy requirements from Rel-17 LTE NB-IoT WI can be reused with some modifications for the triggering conditions. 
Observation 1: RAN2 has agreed to define location and time based CHO for eMTC over NTN.  
Observation 2: Similarities observed for the conditional handover requirements for NR NTN and IoT NTN.

For eMTC over NTN, RAN4 shall define requirements for location- and time based conditional handover following the methods used in NR NTN conditional handover requirements. 

RAN4 to postpone the discussions on GNSS re-acquisition until more progress has been reached on this objective in other WGs.
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