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Introduction
Briefly introduce background, the scope of this summary (e.g. list of treated agenda items).
This document is the topic summary for RRM requirements for NB-IoT/eMTC core & perf. requirements for NTN, including the following topics covered
· Topic#1: RRM core requirements (AI 6.8.3)
· Topic#2: RRM perf requirements (AI 6.8.4)
List of candidate target of discussions for this topic. 
· 1st round: Proceed Topic 2 perf part first. Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. 
· 2nd round: Conclude issues with strict consensus.
Topic #1: RRM core requirements (AI 6.8.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311681
	MediaTek inc.
	Observation 1: The current specification already allows network parameters to differentiate the relaxation requirements.
Proposal 1: Do not introduce a scaling factor for the relaxation factor for NGSO compared to GSO. The relaxation factor can already be modulated by the RRC parameter numDRX-cyclesRelaxed specified by RAN2. (Option 1)

	R4-2311787
	CMCC
	Observation 1: In quasi-fixed LEO deployment, tighten the serving cell measurement requirement before t-Service will bring benefit only for cell selection delay.
Proposal 1: Reuse the legacy mechanism of serving cell measurement relaxation factor N.

	R4-2312407
	Huawei, HiSilicon
	Observation 1: Legacy relaxation criteria will lead to very long delay for cell re-selection after t-service.
Observation 2: It has been agreed in IoT NTN enh that UE shall exit neighbour cell relaxation measurement before t-Service.
Observation 3: Measurement opportunities for serving cell measurement and neighbour cell measurement shall be shared by different NGSO satellites.
Observation 4: For Rel-17 IoT NTN where neighbour cell ephemeris information is not available, UE shall exceed relaxed serving cell measurement before t-Service.
Observation 5: When the serving cell and all intra-frequency neighbour cells are in different satellites, UE may have more opportunities for intra-frequency measurement when serving cell measurement is relaxed. However, there is no difference from requirements perspective since the measurement delay are scaled by number of satellites. 
Proposal 1: 
In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN:
· The time span to T-service is longer than k, where k = 4 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle.
Proposal 2: RAN4 not to define in-coverage definition for discontinuous coverage scenarios.

	R4-2312624
	Ericsson
	
Proposal 1	In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN (eMTC and NB-IoT): The time span to T-service is longer than k, where k = 4 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle. 
Proposal 2	The values in tables used for deriving the serving cell measurement relaxation factors are reduced by factor 2 for NGSO for eMTC and NB-IoT in IDLE mode.
Proposal 3	If the UE is configured with DRX cycle ≥ [1.28] sec, then the UE shall meet the serving cell evaluation requirements defined for DRX cycle of [640] ms starting from at least 2 configured DRX cycles before ‘t-Service-r17’. 
Proposal 4	If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s in Table 4.7A.2.1.1-1 starting from at least [2] DRX cycles before ‘t-Service-r17’.
Proposal 5	RAN4 to agree that in discontinuous coverage scenarios, the UE shall resume measurements when the UE is in-coverage which is the time after UE has acquired the SystemInformationBlockType32.

	R4-2313427
	Nokia, Nokia Shanghai Bell
	Observation 1: The main reason to execute serving cell measurements is to trigger neighbor cell measurements.
Observation 2: Measurement relaxation for neighbor cell does not apply within T-trigger when t-service is broadcasted and applicable.
Observation 3: Measuring the serving cell before t-service might cause unnecessary delay on cell reselection procedure.
Proposal 1: After Ttrigger, a UE in relaxation mode is allowed to skip serving cell measurements.
Proposal 2: After Ttrigger , a UE in relaxation mode is allowed to skip measurements of neighbor cells associated to the same serving satellite.
Proposal 3: Define K_satellite as the number of satellites the UE is expected and configured to monitor by the serving cell.
Proposal 4: When t-service is configured, the UE might perform cell selection procedure instead of cell reselection procedure, when the time span to T-service is smaller than k, where k = 2 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle.
Observation 4: The network is capable of controlling the interval between measurements by choosing the (e)-DRX cycle length and the parameter numDRX-CyclesRelaxed.
Observation 5: Introducing a scaling factor for the relaxed cell measurements does not introduce any relaxation factor that can’t be already configured today. Moreover, it introduces additional complications by “unrelaxing” the measurements in certain scenarios.
Proposal 5: Do not introduce a scaling factor for the relaxation factor for NGSO compared to GSO. The relaxation factor can already be modulated by the RRC parameter numDRX-cyclesRelaxed specified by RAN2.
Proposal 6: RAN4 to agree that in discontinuous coverage scenarios, the UE shall postpone measurements/radio monitoring until the UE is in expected coverage as defined by the previously acquired SystemInformationBlockType32 as long as the UE is still in the relevant area covered by SIB32.
Proposal 7: If RAN4 cannot agree to define what “in coverage” means, amend the previous agreement to say that: “in discontinuous coverage scenarios the UE can postpone radio monitoring activities until the UE is in coverage or for a maximum period of [8] hours, whichever comes first”.
Proposal 8: Do not change DRX requirements for serving cell measurement based on t-service configuration.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
IDLE state mobility requirements - measurement relaxation
Issue 1-1: NGSO, serving cell measurement 
Proposals
· Proposal 1: In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN (eMTC and NB-IoT): 
· The time span to T-service is longer than k, where k = 4 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle. (Huawei, Ericsson)
· [bookmark: _Toc135061228]Proposal 2: When t-service is configured, the UE might perform cell selection procedure instead of cell reselection procedure, when the time span to T-service is smaller than k, where k = 2 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle. (Nokia)
Recommended WF
· Is proposal 1 agreeable? Discuss necessary modifications if any. 

Issue 1-2: NGSO, serving cell measurement - relaxation factor N
Proposals
· Option 1: Reuse the legacy mechanism of serving cell measurement relaxation factor N. (CMCC, Nokia, MTK)
· Option 1a: Do not introduce a scaling factor for the relaxation factor for NGSO compared to GSO. The relaxation factor can already be modulated by the RRC parameter numDRX-cyclesRelaxed specified by RAN2. (Nokia, MTK)
· Option 2: The values in tables used for deriving the serving cell measurement relaxation factors are reduced by factor 2 for NGSO for eMTC and NB-IoT in IDLE mode. (Ericsson)
Recommended WF
· Keep existing values if no consensus. 

Issue 1-3: NGSO, measurements upon Ttrigger
Proposals
· [bookmark: _Toc142670496]Proposal 1: After Ttrigger, a UE in relaxation mode is allowed to skip serving cell measurements.
· [bookmark: _Toc142670497]Proposal 2: After Ttrigger, a UE in relaxation mode is allowed to skip measurements of neighbor cells associated to the same serving satellite. 
Recommended WF
· Further discuss whether to capture it in the specification. 


IDLE state mobility requirements – others
Issue 2-1: NGSO, serving cell measurement upon t-Service-r17
Proposals
· Proposal 1: Do not change DRX requirements based on t-service configuration. (Nokia)
· Proposal 2: (Ericsson)
· If the UE is configured with DRX cycle ≥ [1.28] sec, then the UE shall meet the serving cell evaluation requirements defined for DRX cycle of [640] ms starting from at least 2 configured DRX cycles before ‘t-Service-r17’. 
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s in Table 4.7A.2.1.1-1 starting from at least [2] DRX cycles before ‘t-Service-r17’.
Recommended WF: 
· Is the 2nd sub-bullet (eDRX part) in Proposal 2 agreeable? 

Issue 2-2: Discontinuous Coverage upon UE is in coverage
Background
Agreements (from RAN4#105)
When the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities, then after t-service-r17 is reached and the UE is out of coverage, the UE may delay or resume cell measurements/search till when the UE is in coverage. Definition of in coverage is FFS 

Excerpt from TS36.304 regarding SIB32
4	General description of Idle mode
If SystemInformationBlockType32 has been received and if the UE has determined that it is out of coverage using available satellite assistance information (e.g. ephemeris parameters and coverage parameters in current or previously received SystemInformationBlockType32, SystemInformationBlockType31, t-Service in SystemInformationBlockType3 or other parameters), the AS configuration (e.g. priorities provided by dedicated signalling and logged measurements) is kept, but the UE need not perform any idle mode tasks. It is up to UE implementation to handle running timers. The detection of out of coverage using satellite assistance information is up to UE implementation and once in coverage the UE shall perform all idle mode tasks.

Proposals
· Proposal 1a: RAN4 to agree that in discontinuous coverage scenarios, the UE shall resume measurements when the UE is in-coverage which is the time after UE has acquired the SystemInformationBlockType32. (Ericsson)
· Proposal 1b: RAN4 to agree that in discontinuous coverage scenarios, the UE shall postpone measurements /radio monitoring until the UE is in expected coverage as defined by the previously acquired SystemInformationBlockType32 as long as the UE is still in the relevant area covered by SIB32. (Nokia)
· Proposal 2: RAN4 not to define in-coverage definition for discontinuous coverage scenarios. (Huawei)
· [bookmark: _Toc142670504]Proposal 3: If RAN4 cannot agree to define what “in coverage” means, amend the previous agreement to say that: “in discontinuous coverage scenarios the UE can postpone radio monitoring activities until the UE is in coverage or for a maximum period of [8] hours, whichever comes first”. (Nokia)
· Proposal 1c: RAN4 to agree that in discontinuous coverage scenarios, the UE shall perform measurements when the UE is in-coverage which is determined by the received SystemInformationBlockType32. (Moderator)
Recommended WF
· Proposal 1c is suggested to incorporate 1a/1b and align the wording using by 36.304.
· Proposal 1c: RAN4 to agree that in discontinuous coverage scenarios, the UE shall perform measurements when the UE is in-coverage which is determined by the received SystemInformationBlockType32. (Moderator)


Others
Issue 3-1: Clarification on K_satellite
Proposals
[bookmark: _Toc142670498]Proposal 1: Define K_satellite as the number of satellites the UE is expected and configured to monitor by the serving cell. (Nokia)
Recommended WF
· Further discuss. The proposal doesn’t seem very different from the current specification. 

Core CRs (NWM flag process)
	R4-2311682
	CR for UE transmit timing requirements for Satellite Access
	MediaTek inc.

	R4-2311683
	CR for clarification on Ksatellite
	MediaTek inc.

	R4-2312408
	CR on maintenance of NB-IoT for IoT NTN
	Huawei, HiSilicon

	R4-2312627
	Correction to IDLE mode cat-M IoT NTN requirements
	Ericsson


Topic #2: RRM perf requirements (AI 6.8.4)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311684
	MediaTek inc.
	Proposal 1: For NTN NB-IoT GSO, confirm the existing values for the case that the enhanced PHR is not supported.

	R4-2312409
	Huawei, HiSilicon
	Observation 1: If finer granularity is used for negative PHR values, it means less value can be used for higher PHR will actually bring useful information for NW scheduling. 
Proposal 1: Use the legacy values for the new PHR table, and whether to update the value can be discussed in future release (e.g. with coverage enhancement).

	R4-2312625
	Ericsson
	Observation 1: GEO satellites operate around 36 000 km above the earth while LEO satellites operates around 1 200 km above the earth. 
Proposal 1: For UE in normal coverage managed by GEO with only 4 reportable values, the PHR reporting values are defined as shown in Table 2.
Table 3: Power headroom report mapping for UE category NB1 UEs for a cell (e.g. cell1) served by GEO satellite during random access procedure 
	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



Proposal 2	For UE in enhanced coverage managed by GEO with only 4 reportable values, the PHR reporting values are defined as shown in Table 3.
Table 3 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




	R4-2313428
	Nokia, Nokia Shanghai Bell
	Observation 1: Changing the legacy values would require careful investigation of the optimum values to be used in each table, in the absence of such results, legacy values are preferred.
Proposal 1: Maintain the legacy values on the PHR tables for GEO and LEO.
Proposal 2: For the transmit timing test case for UL segmented transmissions, use a scenario where the timing advance is increasing from one segment to the next segment.
Proposal 3: RAN4 to clarify the objectives of the test and how the UL transmission gap will be accounted for when measuring the transmit timing accuracy.
Proposal 4: Clarify whether the agreed test for UL transmit timing accuracy for UL transmission applies to PUSCH, PRACH or both.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 1: PHR reporting for NB-IoT in GEO
Background
Agreements in RAN4#107
· Introduce a new PHR reporting table for NB-IoT in GEO and use legacy values in []
· Note: whether any revision of values is needed can be discussed in the maintenance stage

Proposals
· Proposal 1: For NTN NB-IoT GSO, confirm the existing values for the case that the enhanced PHR is not supported. (MTK, Nokia, Huawei)
· Proposal 1a: Use the legacy values for the new PHR table, and whether to update the value can be discussed in future release (e.g. with coverage enhancement). (Huawei)
· Proposal 1b: Maintain the legacy values on the PHR tables for GEO and LEO. (Nokia)
· Proposal 2: For NB-IoT GEO, modify the values in exiting tables to include more negative PHR reporting values. (Ericsson)
· For UE in normal coverage managed by GEO with only 4 reportable values, the PHR reporting values are defined as shown in Table 3.
 Table 3: Power headroom report mapping for UE category NB1 UEs for a cell (e.g. cell1) served by GEO satellite during random access procedure 
	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



· For UE in enhanced coverage managed by GEO with only 4 reportable values, the PHR reporting values are defined as shown in Table 4.
Table 4 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



Recommended WF 
· Is proposal 1 agreeable?

Issue 2: Test case for UL segmented transmissions
Proposals
· Proposal 1: For the transmit timing test case for UL segmented transmissions, use a scenario where the timing advance is increasing from one segment to the next segment. (Nokia)
· Proposal 2: RAN4 to clarify the objectives of the test and how the UL transmission gap will be accounted for when measuring the transmit timing accuracy. (Nokia)
· Proposal 3: Clarify whether the agreed test for UL transmit timing accuracy for UL transmission applies to PUSCH, PRACH or both. (Nokia)
Recommended WF 
· Discuss proposals.

Perf CRs (NWM flag process)
	R4-2311685
	CR for test case of Cell re-selection for satellite access for NB-IoT
	MediaTek inc.

	R4-2311686
	CR for test cases for RRC re-establishment for NB-IoT NTN
	MediaTek inc.

	R4-2311687
	CR for test cases for Random Access for NB-IoT NTN
	MediaTek inc.

	R4-2312410
	CR on maintenance of test cases for IoT NTN
	Huawei, HiSilicon

	R4-2312626
	PHR reporting requirements for NB-IoT over NTN
	Ericsson

	R4-2313381
	CR for test cases for timing for NB-IoT NTN
	MediaTek inc.

	R4-2313429
	CR 36.133 on fixing the band indication on transmit timing tests
	Nokia, Nokia Shanghai Bell



