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1	Introduction
A new Rel-18 work item (WI) on IoT NTN enhancements was approved [1]. RAN4 continued to discuss 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
Scaling factor for multiple NGSO satellites
RAN4 agreed to apply a scaling factor related to the number of NGSO satellites to the intra-frequency delay requirements and following agreement was reached [1]:
	Issue 1-2: Scaling factor for multiple NGSO satellites
· Agreements
· Introduce scaling factor for multiple NGSO satellites for NB intra-frequency neighbour cell measurement in connected mode. FFS for inter-frequency measurements.



It remains open whether to apply the same scaling factor to the inter-frequency measurements. The main difference between the intra- and inter-frequency neighbour cell measurement is that the latter one is a best effort measurement since the measurement occasions are not always guaranteed. For example, the cell identification and measurement requirements defined in clause 8.14.6.4 in [3] apply provided that the necessary DL signals are available. Therefore, it may not be necessary to further extend those delays with scaling factor. However, we are open to discuss the options.   

RAN4 to discuss the need to extend the inter-frequency measurement delay requirements with scaling factor. 

Location-based cell reselection
Following agreements were reached in RAN4 for location-based cell reselection [2]:
	Issue 3: Location-based cell reselection
· For location triggered cell reselection measurement, 
· For eMTC and fixed cell, re-use the requirements from NR NTN as a starting point
· For eMTC and moving cell, wait for further progress in Rel-18 NR NTN WI
· FFS whether the requirements are also applicable to NB-IoT pending on further RAN2 agreement



It is recalled that the location-based measurement initiation procedure of IoT NTN is similar to those defined for NR NTN, see RAN2 agreements below [RAN2#121bis-e]:
	· For eMTC NTN, for fixed cell, location-based measurement initiation can also be used in RRC_IDLE for cell re-selection purposes (like in NR-NTN)
· For eMTC NTN, for moving cell, location-based measurement initiation can also be used in RRC_IDLE for cell re-selection purposes (like in NR-NTN). FFS whether to consider solution that does not require UE to update the GNSS for this same as in connected mode



It is noted that RAN4 has already defined cell reselection requirements for fixed cell for NR NTN which can be reused IoT NTN. However, RAN4 has not yet agreed to define requirements for location based cell reselection. In addition, RAN2 has agreed to not pursue the location-based cell reselection in Rel-18 NR NTN as shown below [Offline (R2-2306644)]:
	· Location-based cell reselection criteria are not pursued in R18.



In our understanding RAN2 has not agreed to define location-based measurement initiation for NB-IoT IoT NTN. Therefore no further discussions on location-based cell re-selections are needed for NB-IoT in RAN4. 

For eMTC IoT NTN fixed cell, location-based cell reselection requirements from NR NTN are reused. 
For eMTC IoT NTN moving cell, RAN4 to follow the RAN2 agreement to not pursue location-based cell reselection requirements in Rel-18.


Improved GNSS operations
Regarding the objective on improved GNSS operations, RAN1/RAN2 has agreed to introduce new measurement gaps for performing GNSS measurements in RRC CONNECTED mode. The UE behaviour and rules for using the gaps are currently under discussion in RAN1/RAN2. The impact if using the GNSS gaps on other existing requirements needs RAN4 discussion. To avoid parallel discussions in multiple WGs on same topic, we propose to postpone the RAN4 discussions on GNSS improvement objective until more progress in reached in RAN1/RAN2.  

 

RAN4 to postpone the discussions on GNSS gap impact on existing RRM requirements until more progress has been reached on this objective in other WGs.

In addition, RAN2 has agreed to suspend the RLM during the GNSS measurement gap while the UE is measuring GNSS. The corresponding RAN4 impact was discussed, and one proposal presented was to extend the RLM requirements delay due to that RLM and GNSS measurements cannot be performed simultaneously [4]. We also acknowledge the issue and RAN4 already relaxed RLM requirements for similar cases earlier. As an example, clause 7.6.2.4 in [3] contains RLM requirements when the UE is performing SI acquisition using autonomous gaps and longer RLM evaluation period is allowed in this case due to that UE cannot perform both operations simultaneously, see below [3]:

	[bookmark: _Toc383690766]7.6.2.4	Minimum requirement during SI Acquisition with autonomous gaps
For E-UTRAN FDD-UTRAN FDD measurements with autonomous gaps, for identification of the CGI of a UTRA FDD cell (clause 8.1.2.4.17), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3.
For E-UTRAN TDD-UTRAN FDD measurements with autonomous gaps, for identification of the CGI of a UTRA FDD cell (clause 8.1.2.4.18), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3. 
For E-UTRAN FDD-NR measurements with autonomous gaps, for identification of the CGI of an NR cell (clause 8.1.2.4.27), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3.
For E-UTRAN TDD-NR measurements with autonomous gaps, for identification of the CGI of an NR cell (clause 8.1.2.4.28), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3.



 Since the motivations are the same in both cases, we propose to follow the similar approach for defining RLM while the UE is performing GNSS measurement using gaps. 

When the UE is performing GNSS measurements using gaps, the UE shall also perform RLM and in this case out-of-sync and in-sync evaluation periods can be longer than those defined in sections 7.19A and 7.23A in TS 36.133.












Time-based neighbour cell measurements
Time-based neighbour cell measurements were discussed and following options were at previous meeting [2]:
	[bookmark: _Hlk134623388]Issue 4-1: Neighbour cell measurements in connected mode, time-based
Continue discussion on the following proposals: 
· Proposal 1: For for t-service triggered neighbor cell measurement before RLF for NB-IoT: 
· Option 1a: Do not define requirements for t-service triggered neighbour cell measurement. (Huawei)
· Option 1b: The UE shall be able to measure only intra-frequency neighbour cell before t-service provided that the time span from the SI broadcasting t-service to t-service is longer than Tidentify_intra, and when to start the detection, measurement and evaluation on neighbour cells is up to UE implementation. 
· Proposal 2a: Support neighbor cell measurements initiated before t-service before RLF and wait for RAN2 definition on the indication of the “start time” of neighbor satellite to decide the point in time where the measurements are initiated. 
· Proposal 2b: For NB-IOT NTN of quasi-earth fixed cell and earth-moving cell, RAN4 should introduce time-based connected mode measurement initiation in core spec according to RAN2’s design. The exact time to start measurements in connected mode before t-Service can be left to UE implementation. 

· Proposal 3: 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.  



Some of the above mentioned proposals are quite similar, e.g. proposal 1b and proposal 3 can be merged. 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. However, since inter-frequency measurements occasions are not always guaranteed it is difficult to define the minimum time before t-Service UE shall initiate the measurement. Therefore we support option 1b for intra-frequency neighbour cell measurements.




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

Location-based neighbour cell measurements
Location-based neighbour cell measurements were discussed and following options were at previous meeting [2]:
	Issue 4-2: Neighbour cell measurements in connected mode, location-based
Continue discussion on the following proposals:
· Proposal 1: For location-based triggering, add the corresponding criteria (reference location and distance threshold) and the same requirements as NRSRP based triggering can apply, and the details should wait for more progress in RAN2. (Huawei)
· Proposal 2: For eMTC NTN of quasi-earth fixed cell and earth-moving cell, RAN4 should introduce location-based IDLE mode measurement initiation condition in core spec according to RAN2’s design. The measurement initiation mechanism for NR-NTN could be reused. (CMCC)
· Proposal 3: For earth-moving cell, RAN4 to discuss how to define the requirements for the propagation of the referenceLocationh based on the satellite movement. (Nokia)



RAN2 has agreed to introduce reference location and distance threshold (distanceThresh). The RRM impact of location-based trigger is quite straight forward, i.e. to update the legacy condions for triggering neighboru cell measurements to include the location criteria.
The legacy criteria for triggering neighbour cell measurements are updated to include the location-based criteria conditions.


In LTE, the neighbour cell measurements before RLF was introduced for NB-IoT. However, RAN2 agreed at last meeting to support location- and time-based triggering of neighbour cell measurements for both NB-IoT and eMTC. Hence, the RAN4 shall develop the corresponding requirements for both. 
RAN4 to define requirements for time- and location based trigger for neighbour cell measurements for both NB-IoT and eMTC IoT.

[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. RAN4 to discuss the need to extend the inter-frequency measurement delay requirements with scaling factor. 
For eMTC IoT NTN fixed cell, location-based cell reselection requirements from NR NTN are reused. 
For eMTC IoT NTN moving cell, RAN4 to follow the RAN2 agreement to not pursue location-based cell reselection requirements in Rel-18.

RAN4 to postpone the discussions on GNSS gap impact on existing RRM requirements until more progress has been reached on this objective in other WGs.

When the UE is performing GNSS measurements using gaps, the UE shall also perform RLM and in this case out-of-sync and in-sync evaluation periods can be longer than those defined in sections 7.19A and 7.23A in TS 36.133.

The NB-IoT UE shall start the intra-frequency measurements at least before time T1 before start of t-Service, where T1 is the time required to perform one intra-frequency neighbour cell measurement. 
The legacy criteria for triggering neighbour cell measurements are updated to include the location-based criteria conditions.
RAN4 to define requirements for time- and location based trigger for neighbour cell measurements for both NB-IoT and eMTC IoT.
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