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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 6.2.2.3)
· Topic#2: RRM perf requirements (AI 6.2.2.3)

Recommended issues for online discussion:
· Issue 1-1: NGSO, serving cell measurement relaxation conditions
· [bookmark: OLE_LINK35]Issue 1-3: Clarifications for Discontinuous coverage
· Issue 1-4: Rephrasing for Discontinuous Coverage
· Other issues
Topic #1: RRM core requirements (AI 6.2.2.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2401315
	Huawei, HiSilicon
	Observation 1: The motivation of normal serving cell measurement without relaxation before t-Service is to avoid unnecessary delay before UE determines to perform Cell reselection, which is decided by the measurement results of both neighbour cell and serving cell.
Observation 2: UE may have less measurement opportunity for neighbour cell measurement if relaxed serving cell measurement is not allowed since UE may needs to perform measurement in different satellites in sequence.
Observation 3: Relaxed serving cell measurement will only provide more opportunity for neighbour cell measurement for certain cases (e.g. intra-f neighbour and serving cell are in different satellite), and it has no impacts neighbour cell measurement delay requirements not matter whether serving cell measurement is relaxed or not.
[bookmark: OLE_LINK4]Proposal 1: Add following conditions for serving cell measurement:
· The time span to t-Service-r17 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, when UE already starts measuring intra-frequency neighbour cell measurement in the same satellite every DRX.

	R4-2401960
	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. 

· Observation 1: Compared to NR NTN, IoT NTN supports operations with long DRX cycles and eDRX cycles.
· Observation 2: Measurement delays of NB-IoT and eMTC are considerably longer compared to NR NTN measurement delays. 
· Observation 3: eDRX cycles of NB-IoT and eMTC can be up to almost 3 hours.

· Observation 4: NB-IoT and eMTC UE can be without any serving cell measurements for almost 11 hours considering:
· longest eDRX cycle of ~ 3 hours,
· discontinuous coverage of ~8 hours.

Proposal 2 [bookmark: OLE_LINK8]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 3 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 4 [bookmark: OLE_LINK10]During discontinuous coverage, the UE shall postpone measurements /radio monitoring until the UE is in in-coverage as defined by the previously acquired SIB32. Upon reaching in-coverage, the UE shall resume the measurements. 


	R4-2402697
	Nokia, Nokia Shanghai Bell
	Observation 1: In current phrasing, it might be understood that the UE can skip measurements several seconds before t-service.
Proposal 1: In TS 36.133, rephrase: “If SystemInformationBlockType32 [2] has been received and if the UE has determined that it is will be out of coverage after t-Service, the UE is not required to perform cell measurements from the last slot of the last SI transmission which indicates that UE will be in out of coverage after before t-Service [2]”
Observation 2: It is unclear what “delay or resume” cell “measurements/search”. The concept of delaying or resuming measurements indicate that the UE would be camped in the same cell which is not possible in discontinuous coverage.
Proposal 2: In TS 36.133, rephrase: “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 not perform idle mode measurements until t-serviceStart-r17 is reached.”
Proposal 3: In TS 36.133, do not not define “in-coverage” status.
Proposal 4: When the UE is provided with footprintInfo and has discontinuous coverage capabilities, then the UE shall perform idle mode measurements when the UE is within the area provided by footprintInfo.




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
[bookmark: OLE_LINK32][bookmark: OLE_LINK1]Issue 1-1: NGSO, serving cell measurement relaxation conditions

Proposals
· Proposal 1 (Huawei, Ericsson): Add following conditions for serving cell measurement:
· The time span to t-Service-r17 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, when UE already starts measuring intra-frequency neighbour cell measurement in the same satellite every DRX.
Recommended WF
· Proposal 1.

[bookmark: OLE_LINK23]Issue 1-2: NGSO, serving cell measurement upon t-Service-r17
Proposals
· [bookmark: OLE_LINK9]Proposal 1 (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’. 
· Proposal 2 (Ericsson): 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: 
· Proposal 2 was agreed in R4#109, R4-2321335.

[bookmark: OLE_LINK34]Issue 1-3: Clarifications for Discontinuous 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.
[bookmark: OLE_LINK18]Proposals
1. Proposal 1 (Nokia): In TS 36.133, do not define “in-coverage” status.
1. Proposal 2 (Nokia): When the UE is provided with footprintInfo and has discontinuous coverage capabilities, then the UE shall perform idle mode measurements when the UE is within the area provided by footprintInfo.
Recommended WF
1. Agree Proposal 1. 
1. Further discuss Proposal 2. 

[bookmark: OLE_LINK33]Issue 1-4: Rephrasing for Discontinuous Coverage
Proposals
1. [bookmark: OLE_LINK12]Proposal 1 (Ericsson): During discontinuous coverage, the UE shall postpone measurements /radio monitoring until the UE is in in-coverage as defined by the previously acquired SIB32. Upon reaching in-coverage, the UE shall resume the measurements. 
1. [bookmark: OLE_LINK14]Proposal 2a (Nokia): In TS 36.133, rephrase: “If SystemInformationBlockType32 [2] has been received and if the UE has determined that it is will be out of coverage after t-Service, the UE is not required to perform cell measurements from the last slot of the last SI transmission which indicates that UE will be in out of coverage after before t-Service [2].
1. Proposal 2b (Nokia): In TS 36.133, rephrase: “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 not perform idle mode measurements until t-serviceStart-r17 is reached.
[bookmark: OLE_LINK21]Recommended WF
1. Discuss proposals, which relate to CR R4-2402405 and CR R4-2402698.
Core CRs (NWM flag process)
	R4-2401021
	CR on abbreviation for LTE NB-IoT/eMTC over NTN
	MediaTek inc.

	R4-2401022
	CR on UE transmit timing requirements for LTE NB-IoT/eMTC over NTN
	MediaTek inc.

	R4-2401314
	(LTE_NBIOT_eMTC_NTN_req-Core) CR on maintenance of NB-IoT for IoT NTN
	Huawei, HiSilicon

	R4-2402405
	(LTE_NBIOT_eMTC_NTN_req-Core) Correction to IDLE mode Rel-18 IoT NTN requirements
	Ericsson

	R4-2402698
	CR on 36.133 on Clarification of Discontinuous Coverage Aspects
	Nokia, Nokia Shanghai Bell



Topic #2: RRM perf requirements (AI 6.2.2.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2401960
	Ericsson
	PHR reporting
· Observation 5: RAN4 has agreed to define separate PHR reporting tables for GSO and NGSO. 
· Observation 6: GEO satellites operate around 36 000 km above the earth while LEO satellites operates around 500 - 1 200 km above the earth. 

Proposal 5 For NB-IoT PC3 and PCE5 UE in normal coverage managed by GEO with only 4 reportable values, the PHR reporting values are defined as shown in Table 2.
Table 2: 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 6 For NB-IoT PC3 and PC5 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  -40

	POWER_HEADROOM_1
	-40  PH  -30

	POWER_HEADROOM_2
	-30  PH  6 

	POWER_HEADROOM_3
	PH ≥ 6



Proposal 7 For NB-IoT PC6 UE in normal coverage managed by GEO with only 4 reportable values, the PHR reporting values from normal coverage for PC3 and PC5 are reused. 
Proposal 8 For NB-IoT PC6 UE in enhanced coverage managed by GEO with only 4 reportable values, the PHR reporting values are defined as shown in Table 2.
Table 4: Power headroom report mapping for UE category NB1 in GSO not supporting enhanced PHR when the enhanced coverage level other than 0 is selected during random access procedure [17] for UE PC6
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  -40

	POWER_HEADROOM_1
	-40  PH  -30

	POWER_HEADROOM_2
	-30  PH  0

	POWER_HEADROOM_3
	PH ≥ 0






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 2-1: PHR reporting for NB-IoT in GEO
Proposals
· Proposal 1: Update the PHR reporting values for GEO (Ericsson)
· For NB-IoT PC3 and PCE5 UE in normal coverage managed by GEO with only 4 reportable values, the PHR reporting values are defined as shown in Table 2.
Table 2: 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 NB-IoT PC3 and PC5 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  -40

	POWER_HEADROOM_1
	-40  PH  -30

	POWER_HEADROOM_2
	-30  PH  6 

	POWER_HEADROOM_3
	PH ≥ 6



· For NB-IoT PC6 UE in normal coverage managed by GEO with only 4 reportable values, the PHR reporting values from normal coverage for PC3 and PC5 are reused. 
· For NB-IoT PC6 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 in GSO not supporting enhanced PHR when the enhanced coverage level other than 0 is selected during random access procedure [17] for UE PC6
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  -40

	POWER_HEADROOM_1
	-40  PH  -30

	POWER_HEADROOM_2
	-30  PH  0

	POWER_HEADROOM_3
	PH ≥ 0



Recommended WF 
· Discuss Proposal 1, which is related to CR R4-2402404. 

Perf CRs (NWM flag process)
	R4-2400663
	(LTE_NBIoT_eMTC_NTN_req-Perf) CR to TS 36.133: Corrections to satellite configurations (Rel 18)
	Rohde & Schwarz
	CR

	R4-2400664
	(LTE_NBIoT_eMTC_NTN_req-Perf) CR to TS 36.133: Corrections to NPRACH configuration (Rel 18)
	Rohde & Schwarz
	CR

	R4-2400665
	(LTE_NBIoT_eMTC_NTN_req-Perf) CR to TS 36.133: Corrections to IE configurations (Rel 18)
	Rohde & Schwarz
	CR

	R4-2400666
	(LTE_NBIoT_eMTC_NTN_req-Perf) CR to TS 36.133: Corrections to GNSS relaxation (Rel 18)
	Rohde & Schwarz
	CR

	R4-2400671
	Correction to UE timing advance for satellite access test parameter in A.13.4.2.1
	Keysight Technologies
	CR

	R4-2401457
	(LTE_NBIoT_eMTC_NTN_req-Perf) CR to 36.133 for GNSS margin removed from the test requirement R18
	CAICT
	CR

	R4-2402404
	(LTE_NBIOT_eMTC_NTN_req-Perf) PHR reporting requirements for NB-IoT over NTN
	Ericsson
	CR

	R4-2402910
	Annex A.3 update
	Keysight Technologies UK Ltd
	CR



