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1. Introduction
The Rel-18 RAN4 WID was approved in [1] to define requirements for Rel-17 IoT NTN [2]. In Rel-17 IoT NTN, RAN1/2/3 specifications were defined to enable NB-IoT and eMTC operating over NTN. In last RAN4 meeting, most issues about performance part were settled [3] with CR for test cases endorsed. In this paper, we further provide our views on remaining issues.
2. Discussion
One of the remaining issues is whether to have different PHR table for NB-IoT for different type of satellites. The status is summarized as follows:
	Issue 2: PHR reporting for NB-IoT
· No need to discuss PHR reporting tables for M1, as it has been agreed to reuse the legacy tables.
· For NB-IoT LEO, legacy PHR reporting values can be reused for IoT NTN.  
· For NB-IoT GEO, continue discussion. 
· Option 1: reuse legacy PHR reporting values for IoT NTN
· Option 2: modify the values in exiting tables to include more negative PHR reporting values
· Power headroom report mapping for UE category NB1 UEs not supporting enhanced PHR when the enhanced coverage level 0 is selected during random access procedure and UE is served by GEO satellite
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  [-10]

	POWER_HEADROOM_1
	[-10]  PH  [-2]

	POWER_HEADROOM_2
	[-2]  PH  6 

	POWER_HEADROOM_3
	PH ≥ 6


· Power headroom report mapping for UE category NB1 UEs not supporting enhanced PHR when the enhanced coverage level other than 0 is selected during random access procedure and UE is served by GEO satellite
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  [-30]

	POWER_HEADROOM_1
	[-30]  PH  [-20]

	POWER_HEADROOM_2
	[-20]  PH  6 

	POWER_HEADROOM_3
	PH ≥ 6






The controversial issue is whether to have a new PHR table with finer granularity for negative values. More specifically, when the type of satellite is GEO and CE level 1 or 2 are selected, it is proposed to use a new PHR table than the legacy ones. We can understand the motivation that the pathloss can be larger in GEO. However, from our understanding, the benefits for have finer level for negative values are questionable. Back to the discussion in Rel-13 when the value of the PHR table was determined, - 23 dB was assumed as the minimum value when NW will schedule single tone NPUSCH with 128 repetition level. For smaller PHR value, there is no different from NW side since it already reaches the largest repetition level. After that, the lower bound is extended to – 54 dB since it was identified that the PHR could be lower considering 164 MCL. At that time, it was discussed whether to have a lower band (e.g. 54 dB) or – infinite in the table. It means lower value won’t bring much benefits for NW scheduling.
Observation 1: NW will mostly schedule maximum repetition level when PHR is lower than -23 dB.
We recognized that the pathloss of NTN especially GEO could be lower, however, there is no enhancement in coverage from both UE side and NW side. In other words, even UE can report different value for (-54, -30) and (-30, -20), it cannot help NW scheduling since NW can only configure largest repetition level as TN.
Observation 2: Though UE can report different PHR for negative values, it cannot help NW scheduling since NW can only configure largest repetition level as TN.
Based on the analysis above, it is suggested reuse legacy PHR reporting values for NB-IoT GEO.
Proposal 1: Reuse legacy PHR reporting values for NB-IoT GEO.
In last meeting, it was agreed to define test cases for intra-frequency measurement for GEO, which can apply without ephemeris information. For RRC re-establishment requirements, we noticed that only EC are considered which shown as follow. Based on our understanding, the motivation is to limited the number of TC for cross covering (intra-f for EC and inter-for NC). However, for IoT NTN, if only Intra-frequency measurement are considered, it is more reasonable to consider both NC and EC.
	Issue 7: Tests involving neighbor cell measurement
· Introduce the following test cases of intra-frequency measurements for GEO, for NB-IoT and M1, respectively: 
	RRC_IDLE state
	Cell Re-Selection
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage
	NB 1-1

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with serving cell RRM measurement relaxation
	NB 1-3

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with UE specific DRX
	NB 1-4

	RRC Connection Control
	RRC Re-establishment
	HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under enhanced coverage
	NB 2-1






Proposal 2: Define intra-frequency RRC Re-establishment TC for both NC and EC.
3. Conclusions
Observation 1: NW will mostly schedule maximum repetition level when PHR is lower than -23 dB.
Observation 2: Though UE can report different PHR for negative values, it cannot help NW scheduling since NW can only configure largest repetition level as TN.
Proposal 1: Reuse legacy PHR reporting values for NB-IoT GEO.
Proposal 2: Define intra-frequency RRC Re-establishment TC for both NC and EC.
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