Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 Meeting #106	R4-2302396
Athens, Greece, February 27 – March 3, 2023

Agenda Item:	10.5.6
Source:	Ericsson
Title:	Discussions on NTN IoT RRM performance requirements
Document for:	Discussion, Decision
1	Introduction
RAN4 has made good progress in finalizing the core RRM requirements for IoT NTN although some important issues still remain to be resolved. In this paper, we analyze and provide initial discussions on the performance requirement and provide our view.
[bookmark: _Ref178064866]2	Discussion
2.1	Test configurations and performance requirements
Duplex mode
RAN4 RF session/group has defined bands 255 and 256 for UE category M1 operation with satellite access in FD-FDD and HD-FDD modes. Therefore, RAN4 shall only introduce test cases to verify the core requirements for UE category M1 operating in FD-FDD and HD-FDD duplex modes. 
RAN4 RF session/group has also defined bands 255 and 256 for UE category NB1 and NB2 operation with satellite access in HD-FDD in standalone mode. Therefore, RAN4 shall only introduce test cases to verify the core requirements for UE category NB1 and NB2 operating in HD-FDD duplex modes. 
Proposal 1 RAN4 to introduce test cases for UE category M1 operating in FD-FDD and HD-FDD duplex modes only.
Proposal 2 RAN4 to introduce test cases for UE category NB1 and NB2 operating in HD-FDD duplex in standalone mode only.
Satellite assistance information:
Regarding the test configuration, our view is that the test frame used in the Rel-17 NTN WI can be reused. For example, RAN4 defined serving satellite configuration and neighbour satellite configuration for GSO and NGSO. Similarly, RAN4 can define a set of serving and neighbour cell satellite configurations for GSO and NGSO which are later used as part of the test configuration in the different test cases.
Proposal 3 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.
In Rel-17 NR NTN WI, RAN4 also agreed to define a set of assistance information to be provided to the UE for meeting the test cases that depend on neighbour cell measurements and handovers. The agreed assumptions on assistance information are shown below. 
Assistance information for neighbour cell measurements []:
· Ephemeris
· Epoch time
· Feeder link propagation delay
· Validity timers
· Downlink polarization information

Assistance information for handover to target cell []:
· Ephemeris
· Epoch time
· Feeder link propagation delay
· Validity timer
· Downlink and uplink polarization
· Koffset*1
· Kmac*2
Following the same approach, RAN4 can define similar assistance information for the neighbour cell measurement test cases for both cat-M and NB-IoT and handover assistance information for cat-M. However, the details of assistance information need further discussions since not all of agreed information for NR NTN may be relevant for IoT NTN in LTE.
Proposal 4 RAN4 to introduce assistance information for test cases that require neighbour cell measurements for NB-IoT and eMTC. Details of assistance information is FFS.
Proposal 5 RAN4 to introduce assistance information for handover to target cell eMTC. Details of assistance information is FFS.
PHR reporting
New power headroom reporting requirements were introduced for NB-IoT in LTE. The new PHR reporting configuration depends on the coverage level as well as the power class. The main motivation for introducing the new PHR requirements was the limited number of reporting values. The NB-IoT UE has only 2 bits that can be used for reporting the power headroom, and this is much smaller compared to the 6 bits used for PHR reporting by the legacy LTE UEs or Cat-M UEs. This means that the NB-IoT UE can only report 4 different values while the latter one can report up to 64 values of power headroom. The NTN network is operated by different types of satellites which have different characteristics in terms altitudes, speed, orbit etc. For example, the LEO and GEO have different characteristics in terms of altitude and mobility. 
The pathloss (PL) depends on the type of satellite serving the cell and leads to different power usage for the UL transmissions. For example, the UE served by a cell which is managed by a LEO satellite is subject to higher pathloss variation compared to those served by GEO satellites. Therefore, RAN4 needs to discuss the impact on the PHR reporting tables. For example, given that only 4 values can be reported, it may be relevant to adjust the reporting values for the LEO satellites while the legacy PHR reporting tables can be reused when served by GEO satellites. 
For category M1, the existing PHR reporting requirements can be reused.

Observation 1 The NB-IoT UE uses 2 bits for reporting the power headroom compared to 6 bits used by the legacy LTE UEs or UE category M1.

Proposal 6 For NB-IoT operation with GSO, the legacy NB-IoT PHR reporting tables are reused.
Proposal 7 For NB-IoT operation with NGSO, the RAN4 to discuss the need to adjust the reporting values compared to the legacy reporting values. 
Proposal 8 For UE category M1 operation with GSO and NGSO, the legacy UE category M1 PHR reporting tables are reused.
Measurement accuracy
RAN4 has agreed to reuse the legacy measurement delay requirements for NB-IoT and eMTC since no impact was identified based on the link budget calculation. It is also noted that RAN4 has agreed to reuse the legacy requirements on WUS repetitions and channel quality reporting requirements because of same reason. Following the same approach, our view is that the legacy measurement accuracy requirements can be reused for IoT NTN for both NB-IoT and eMTC.
Proposal 9 For eMTC, the legacy measurement accuracy requirements (CRS based and RSS based) from LTE eMTC are reused for eMTC NTN.
Proposal 10 For NB-IoT, the legacy measurement accuracy requirements (NRS based and NSSS-based) from LTE NB-IoT are reused for NB-IoT NTN.
Although the NB-IoT and eMTC RRM measurement accuracy levels were reused from corresponding TN requirements, RAN4 still needs to introduce measurement accuracy requirements since the test configurations and the scenario is different for IoT NTN. 
Proposal 11 RAN4 to introduce test cases for UE operating in FD-FDD and HD-FDD duplex modes only.

Side conditions
RAN4 needs to introduce new side conditions for the IDLE and CONNECTED measurements since the IoT NTN are based on new NTN specific bands (255 and 256). For Rel-17 NTN, new side conditions were introduced in clause B.1.6 and B.1.7 of TS 38.133 for IDLE mode intra- and inter-frequency measurements. Similarly, the side conditions for CONNECTED mode measurements were introduced in clause B.2.X. Following same approach, RAN4 also needs to introduce new side conditions for NB-IoT and eMTC operation in bands 255 and 256 over NTN.
Proposal 12 RAN4 to introduce new side conditions for IDLE and CONNECTED mode measurements for both NB-IoT and eMTC NTN.

Reference channel
RAN4 defines several RMCs for MPDCCH/PDSCH used for Cat-M1 RRM test cases, but most RMCs assume the channel bandwidth of 5MHz or 10MHz. However according to TS36.102, the operating bands for IoT-NTN only support 1.4MHz. Therefore RAN4 need to introduce new RMCs assuming the channel bandwidth of 1.4MHz. Since the channel bandwidth 1.4MHz can configure only one narrow band, frequency hopping should be disabled.
Proposal 13  RAN4 to introduce new RMC for eMTC NTN.


2.2	List of tests
RAN4 needs to introduce test cases similar those defined for NB-IoT and eMTC in LTE for NTN IoT. However, TDD related test cases are not needed since TDD is not supported for IoT NTN in release 17. The test configurations, side conditions and applicability may change, and this needs more discussions in RAN4.
Proposal 14 For NB-IoT and eMTC NTN, RAN4 to introduce same set of test cases (except TDD related) as defined for legacy NB-IoT and eMTC in LTE. 
Conclusion
In this contribution we have provided initial discussions on the performance requirements for NB-IoT and eMTC NTN. Based on the discussions, we have made following agreements and observations:
Proposal 1 RAN4 to introduce test cases for UE category M1 operating in FD-FDD and HD-FDD duplex modes only.
Proposal 2 RAN4 to introduce test cases for UE category NB1 and NB2 operating in HD-FDD duplex in standalone mode only.
Proposal 3 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.
Proposal 4 RAN4 to introduce assistance information for test cases that require neighbour cell measurements for NB-IoT and eMTC. Details of assistance information is FFS.
Proposal 5 RAN4 to introduce assistance information for handover to target cell eMTC. Details of assistance information is FFS.
Observation 1 The NB-IoT UE uses 2 bits for reporting the power headroom compared to 6 bits used by the legacy LTE UEs or UE category M1.

Proposal 6 For NB-IoT operation with GSO, the legacy NB-IoT PHR reporting tables are reused.
Proposal 7 For NB-IoT operation with NGSO, the RAN4 to discuss the need to adjust the reporting values compared to the legacy reporting values. 
Proposal 8 For UE category M1 operation with GSO and NGSO, the legacy UE category M1 PHR reporting tables are reused.
Proposal 9 For eMTC, the legacy measurement accuracy requirements (CRS based and RSS based) from LTE eMTC are reused for eMTC NTN.
Proposal 10 For NB-IoT, the legacy measurement accuracy requirements (NRS based and NSSS-based) from LTE NB-IoT are reused for NB-IoT NTN.
Proposal 11 RAN4 to introduce test cases for UE operating in FD-FDD and HD-FDD duplex modes only.
Proposal 12 RAN4 to introduce new side conditions for IDLE and CONNECTED mode measurements for both NB-IoT and eMTC NTN.
Proposal 13 RAN4 to introduce new RMC for eMTC NTN.
Proposal 14 For NB-IoT and eMTC NTN, RAN4 to introduce same set of test cases (except TDD related) as defined for legacy NB-IoT and eMTC in LTE. 
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