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1.	Introduction
We present our views on the following aspects:
· Requirement and Test Cases for Multiple NGSO Satellites
· Requirements for PUR
2. 	Discussion
Requirement and Test Cases for Multiple NGSO Satellites
There are quite many open issues trying to aim at optimizing UE performance under multiple NGSO satellites, and some of the issues are excerpted below.

· Issue 1-3: NGSO, UE capability on Doppler shift handling
· Proposal 1 (Ericsson): 
· Introduce UE’s capability on Doppler shift handling. UE shall be able to measure same frequency layer (e.g. intra-frequency) satellites simultaneously if UE supports the capability. The capability can be a 1 bit indication or a exact Doppler shift number UE can handle.
· Issue 2-2-2: For NGSO, whether to revise the relaxed neighbour cell measurement requirements in IDLE mode
· FFS for following option:
· The eMTC and NB-IoT UE is allowed to meet the relaxed neighbour cell requirements provided that it has found more than [1] satellite including the serving satellite.
· Performance part - Satellite assistance information
· FFS for following proposals:
· RAN4 to reuse the Rel-17 NR NTN test framework for IoT NTN tests which includes predefining configurations for serving cell’s satellite and neighbour cell’s satellite. 
· RAN4 to introduce assistance information for test cases that require neighbour cell measurements for NB-IoT and eMTC. Details of assistance information is FFS. 
· RAN4 to introduce assistance information for handover to target cell eMTC. Details of assistance information is FFS. 

According to the reply LS (R2-2213018, the summary of LS exchange between RAN4 and RAN2 is summarized below) from RAN2, Rel-17 IoT UE cannot expect neighbour cell’s satellite information from a serving cell, which effectively exclude inter-satellite handover too unless a blind handover is considered. Besides, UE cannot even tell whether the neighbour cells configured for measurements belong to the same satellite or not because the serving satellite information (servingSatelliteInfo in SIB31) does not include a list of cells served by the satellite. Hence, RAN4 requirements on measurement and mobility for NGSO inter-satellite (potentially including intra-satellite) won’t be applicable in Rel-17.

LS exchanges between RAN4 and RAN2 on the information for neighbor/target cell in IoT NTN
	R4-2217265: LS to RAN2: LS on information for neighbor/target cell in IoT NTN
· Overall Description
· In LTE_NBIOT_eMTC_NTN_req WI, RAN4 is specifying RRM requirements for NB-IoT and eMTC operation over NTN functionality defined in the Rel-17 LTE_NBIOT_eMTC_NTN work item.
· In RAN4#104-e, the following agreement [1] is reached on information for neighbor/target cell in IoT NTN
· Issue 1-3-2: information for the neighbor/target cell
Agreement:
· Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.

R2-2213018: Reply LS on information for neighbor/target cell in IoT NTN
· In case of handover to an NTN cell, the SIB31 of target NTN cell (which contains its satellite assistance information) is provided in RRCConnectionReconfiguration.
· For neighbor cell measurements, RAN2 has agreed not to introduce the satellite assistance information of neighbour cells in system information in Rel-17 IoT NTN, but this will be supported in Rel-18.



Observation 1: RAN4 requirements on measurement and mobility for NGSO inter-satellite (potentially including intra-satellite) won’t be applicable in Rel-17 for the following reason:
· The association between neighbor cells and satellites in Rel-17 is unknown to UE because there is no information about whether the neighbor cells configured for measurement belong to the serving satellite or a different satellite. 

Proposal 1: For the remaining RRM core requirements, RAN4 to not define further requirements for neighbor cell measurements. RAN4 to not assume IoT UE can detect and measure neighbor cells irrespective of whether the cells belong to the same satellite or a different satellite. And RAN4 to not define test cases for neighbor cell measurement and handover.

Requirements for PUR
There is still one open issue on PUR as below.

· Issue 2-6: Transmission using preconfigured uplink resources (PUR)
· Agreements:
· Continue discussion the following aspect in the next meeting
· whether to reuse the legacy RSRP-based TA validation for PUR in IoT NTN
· The UE update the uplink timing for transmitting on PUR using the configured TA command according to TS 36.211 v17.2.0 i.e. transmission of uplink radio frame number from the UE starts T_"TA" =(N_"TA" +N_"TA,offset" +N_"TA,adj" ^"common" +N_"TA,adj" ^"UE"  ) T_"s" 
· The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid: 
· Satellite assistance information (SAI) is valid i.e. T317 has not expired and
· Current time of the UE is at least DT seconds earlier than t-Service.

According to TS36.331, it is up to NW implementation whether to configure pur-NRSRP-ChangeThreshold or not. Besides, TS36.321 says pur-TimeAlignmentTimer restarts upon reception of TA command or RA procedure, hence whether and when to make the PUR unavailable to UE can be indirectly controlled by NW.

	5.3.3.19  Timing alignment validation for transmission using PUR
The UE shall consider the timing alignment value for transmission using PUR to be valid when the following conditions are fulfilled: 
1> either pur-TimeAlignmentTimer is not configured or pur-TimeAlignmentTimer is running as confirmed by lower layers; and 
1> either pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is not configured or the following conditions are fulfilled: 
2> compared to the stored serving cell reference (N)RSRP value, the serving cell (N)RSRP has not increased by more than increaseThresh; and 
2> compared to the stored serving cell reference (N)RSRP value, the serving cell (N)RSRP has not decreased by more than decreaseThresh; 



Observation 2: It is all up to NW implementation/configuration whether RSRP based TA validation shall be performed and whether/when to make configured PUR unavailable by using RRC parameters pur-RSRP-ChangeThreshold and pur-TimeAlignmentTimer.

Proposal 2: RAN4 does not define a new RAN4-standalone mechanism about TA validation for PUR
3.	Conclusion
In this paper, we proposed the following.
Requirement and Test Cases for Multiple NGSO Satellites
Observation 1: RAN4 requirements on measurement and mobility for NGSO inter-satellite (potentially including intra-satellite) won’t be applicable in Rel-17 for the following reason:
· The association between neighbor cells and satellites in Rel-17 is unknown to UE because there is no information about whether the neighbor cells configured for measurement belong to the serving satellite or a different satellite. 
Proposal 1: For the remaining RRM core requirements, RAN4 to not define further requirements for neighbor cell measurements. RAN4 to not assume IoT UE can detect and measure neighbor cells irrespective of whether the cells belong to the same satellite or a different satellite. And RAN4 to not define test cases for neighbor cell measurement and handover.
Requirements for PUR
Observation 2: It is all up to NW implementation/configuration whether RSRP based TA validation shall be performed and whether/when to make configured PUR unavailable by using RRC parameters pur-RSRP-ChangeThreshold and pur-TimeAlignmentTimer.
Proposal 2: RAN4 does not define a new RAN4-standalone mechanism about TA validation for PUR
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