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[bookmark: OLE_LINK10]Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK34]This is the ad-hoc minutes for Ad-hoc minutes for [229] IoT_NTN_enh and [201] LTE_NBIOT_eMTC_NTN_req, including the following topics covered
[bookmark: OLE_LINK33][229] IoT_NTN_enh

Sub-Topic 2-1: Test case list 
[bookmark: OLE_LINK41]Issue 2-1-1: For NB-IoT, inter-frequency test cases for RRC Re-establishment
Proposals:
· [bookmark: OLE_LINK43]Proposal 1 (MTK): Regarding inter-frequency test cases for NB-IoT RRC Re-establishment over NTN, introduce only one test for enhanced coverage. I.e. drop the test NB-3-1.

	[bookmark: _Hlk160054275]Category
	Titlle 
	Tag

	RRC Re-establishment
(A.13.3.1)
 
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage
	NB-3-1
 

	
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in Standalone mode under enhanced coverage
	NB-3-2
 



[bookmark: OLE_LINK1][bookmark: OLE_LINK45]Recommended WF: Discuss the proposal.

[bookmark: OLE_LINK2]
Tentative agreement: Proposal 1 is agreeable. 



 
[bookmark: OLE_LINK55][bookmark: OLE_LINK56]Issue 2-1-2a: For NB-IoT, test case for time-based measurement triggering in connected mode
Proposals:
· [bookmark: OLE_LINK54]Proposal 1 (Huawei, Nokia): Not to define TC for time-triggered measurement in connected mode for NB-IoT
	Category
	Titlle 
	Tag
	Volunteer
	Draft target date

	Measurement Procedure in CONN
(new)
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	NB-CONN-1
	Huawei
	Phase 2 (2024.05)

	
	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	NB-CONN-2
	
	

	Measurement Procedure in CONN with time/location triggering 
(new)
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, time-based triggering
	NB-CONN-1T
	
	

	
	HD-FDD InterIntra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, location-based triggering
	[bookmark: OLE_LINK16]NB-CONN-2D
	
	



[bookmark: OLE_LINK58][bookmark: OLE_LINK17]Recommended WF: Do not test for time-based measurement triggering in connected mode for NB-IoT.

Tentative agreement: Do not test for time-based measurement triggering in connected mode for NB-IoT.


Issue 2-1-2b: For NB-IoT, test case for location-based measurement triggering in connected mode
Proposals:
· Proposal 1 (Huawei): define TC for location-triggered measurement for intra-frequency case, as follows.
· Proposal 2 (Nokia): Do not test distance-based measurement triggering in connected mode for NB-IoT.
[bookmark: OLE_LINK61]Recommended WF: Discuss the proposal.

Tentative agreement: keep NB-CONN-2D



[bookmark: OLE_LINK52][bookmark: OLE_LINK19][bookmark: OLE_LINK22]Issue 2-1-3: Test case upon t-ServiceStartNeigh
Proposals:
[bookmark: _Toc163500314]Proposal 1 (Nokia): For eMTC introduce an intra-frequency measurement test case where t-serviceStart is configured and 2 time instants are defined:
0. [bookmark: _Toc163500315]T1: Initial test conditions, UE receives the RRC configuration for measuring the neighbor cell configured with t-serviceStart. T1 ends at t-serviceStart, and the UE shall be reachable by the eNB during the measurement gap opportunities in T1. 
0. [bookmark: _Toc163500316]T2: Initiated at t-serviceStart, when Cell 2 becomes available. UE shall start measurements on the neighbor cell and send the measurement report.
· [bookmark: OLE_LINK26]Proposal 2 (Nokia): For NB-IoT, do not introduce the test case where t-serviceStart is configured.

Recommended WF: Discuss the proposal.

Nokia: it is t-ServiceStartNeigh
CMCC: how to test reachable?

[bookmark: OLE_LINK30]Tentative agreement: 
· For eMTC, introduce new test case upon t-ServiceStartNeigh.
· For NB-IoT, do not introduce the test case.


[bookmark: OLE_LINK29]Issue 2-1-4: For eMTC, test case with GNSS gap
Background: In WF in RAN4#110, R4-2403296
· [bookmark: _Hlk163226332]FFS RAN4 to introduce tests as follows for verify the GNSS measurement when the GNSS gaps overlaps with the mobility measurement gaps for eMTC, considering selecting a short GNSS gap length to make test practical:
· Subtest 1: gaps are colliding and GNSS measurements are performed and neighbour cell measurements are not performed. 
· Subtest 2: GNSS measurement is completed and UE performs neighbour cell measurements. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK38]Proposals:
· [bookmark: OLE_LINK9]Proposal 1 (Nokia): Do not introduce GNSS-MG test cases unless needed to verify a measurable UE behaviour.
· Proposal 2 (CMCC): Introduce such test case to verify the GNSS measurement and UE behavior when GNSS gap and measurement gap overlapping, as long as RAN4 confirm that GNSS measurement can be supported by TE.
· Proposal 3 (Huawei): For GNSS re-acquisition, if the performance of measurement after early termination is to be verified, following test steps can be considered:
· NW trigger GNSS measurement gap from T1. The configured GNSS gap length is longer than UE reported GNSS-PositionFixDuration.
· T2 starts when UE has performed RACH procedure after GNSS fix. The target neighbour cell is turned on at T2.
· UE shall be able to report measurement report with delay less than Tidentify from T2.
[bookmark: OLE_LINK40][bookmark: OLE_LINK35]Recommended WF: Discuss whether to introduce GNSS-MG test cases. 

Nokia: what would be the test requirement? The core requirement only says it could be longer. 
Huawei: fine with Proposal 1. 
CMCC: OK with Proposal 1. 

Tentative agreement: Proposal 1 is agreeable. 



[bookmark: OLE_LINK78]Sub-Topic 2-2: Test set-up
[bookmark: OLE_LINK50][bookmark: OLE_LINK23][bookmark: OLE_LINK21]Issue 2-2-1 Test configuration on Quasi-Earth-Fixed cell or Earth-Moving cell
Proposals:
· [bookmark: OLE_LINK24]Proposal 1 (CMCC): For NB-IoT/eMTC, introduce time-based and location-based measurement triggering test cases for RRC Idle and RRC connected modes in Earth Fixed cell scenarios.
· [bookmark: OLE_LINK25]Proposal 2a (CMCC): Further study the feasibility of emulating the test scenario of earth-moving cell.
· [bookmark: OLE_LINK27]Proposal 2b (Huawei): Further discuss whether to define test case for location-based measurement in earth moving cell considering one constant ephemeris is used.
Recommended WF: 
· [bookmark: OLE_LINK39]Define test case with Quasi-Earth-Fixed cell as the baseline
· Further study the feasibility and whether to define test with earth-moving cell, considering one constant ephemeris is used.

Nokia: in test, the Ephemeris is fixed, it’s the challenge for Earth moving cell. 
CMCC: need to consider discussion in NR NTN enh. WI.

Tentative agreement: Define test case with Quasi-Earth-Fixed cell as the baseline in Rel-18.
· It can be revisited until next meeting.  


[bookmark: OLE_LINK20]Issue 2-2-2 Test configuration with neighbor satellite
Proposals:
· Proposal 1 (Nokia): For Idle and Connected mode mobility test cases, select half of the test cases to be tested with the neighbor cell associated to a different satellite.
Recommended WF: Discuss proposals.

CMCC: need to further check.

[bookmark: OLE_LINK42][bookmark: OLE_LINK48]Tentative agreement: Proposal 1 is agreeable.


RRM core requirements 

[bookmark: OLE_LINK77]Sub-Topic 1-1: Time-based measurement initiation in IDLE mode
[bookmark: OLE_LINK5]Issue 1-1-1: Skipping serving cell measurement before t-service
Proposals:
· Proposal 1 (Nokia): When a UE starts intra-frequency neighbor cell measurements based on time-based measurement initiation (e.g. Ttrigger before t-service), the UE skips the serving cell measurements when the following side conditions are met:
a.	When skipping serving cell measurements reduces the value of Ksatellite (i.e. no neighbor cell is configured for measurements in the same satellite as the serving cell)
b.	The S-Criterion is still met by the serving cell, according to the most recent measurements on the serving cell.
c.	If those conditions are met, the UE is allowed to use the last value for the serving cell measurements for cell reselection purpose until t-service is reached.

[bookmark: OLE_LINK49]Recommended WF: Discuss Proposal.

Huawei: what happen if serving cell is getting worse?

[bookmark: OLE_LINK51]Qualcomm: can see the benefit. Need to refine the wording.  Prioritize the target. 


[bookmark: OLE_LINK53]Tentative agreement: Further discuss 
· Option 1: Proposal 1 with wording refinement. 
· Option 2: no change is needed. 

Issue 1-1-2: Measurement on inter-frequency neighbor cells associated to the same satellite
Proposals:
1. Proposal 1 (Nokia):  When a UE starts inter-frequency neighbor cell measurements based on time-based measurement initiation (e.g. Ttrigger before t-service), and the inter-frequency neighbor cells associated to the same satellite are also configured with t-Service, then the UE is not required to measure these cells.

Recommended WF: Discuss Proposal.

Huawei: it can be up to NW implementation.

Nokia: it is per-layer configuration. 


[bookmark: OLE_LINK59]Tentative agreement: continue discussion.




Sub-Topic 1-2: CONN mode neighbour cell measurements  
[bookmark: OLE_LINK8]Issue 1-2-1: For NB-IoT, frequencies to be measured
Proposals:
· Proposal 1 (Nokia): Capture in specification that for NB-IoT it is up for UE implementation which frequencies to be measured/prioritized in RRC_CONNECTED.
Recommended WF: 
1. Discuss proposal 1. 


Huawei/Ericsson: not sure to capture. 

[bookmark: OLE_LINK60]Tentative agreement: no agreement. 



Issue 1-2-2: For NB-IoT, time-based neighbor cell measurements
Proposals:
· Proposal 1 (Nokia): NB-IoT UE shall start time-based neighbor cell measurements:
· [bookmark: _Toc163500155]If no t-serviceStartNeigh is provided, [Y] DRX Cycles before t-service
· [bookmark: _Toc163500156]If t-serviceStartNeigh is provided for the neighbor cells, measurements shall start at tinitiate_inter = min( [Y] DRX Cycles, tService-tServiceStartNeigh) before t-service
Recommended WF: 
1. Discuss proposal 1. 


Note: no test defined for it. 


MTK: prefer to keep current spec. 
E///: ok with Proposal 1.


[bookmark: OLE_LINK62]Tentative agreement: continue discussion.



Sub-Topic 1-3: GNSS re-acquisition gap in connected mode  
Issue 1-3-1: GNSS-MG with (e)DRX
Proposals:
· Proposal 1 (Nokia): Refine the specification text such that, for the cases where the GNSS-MG is smaller than the eDRX cycle, the RLM requirements are still applicable.
· [bookmark: OLE_LINK64]Proposal 2 (Nokia): When the GNSS-MG is shorter than the (e)DRX cycle and it collides with the on Duration part of one (e)DRX cycle, the time to evaluate requirements might be extended.
· Proposal 3 (Nokia): When the UE is configured with eDRX cycle, and the GNSS-MG is larger than the eDRX cycle, the requirements applicable right after the GNSS-MG shall be corresponding to a DRX cycle of [1.28] s.
Recommended WF: 
· Discuss proposals.

[bookmark: OLE_LINK63]Ericsson: fine with Proposal 1 and 3. 

Nokia: for the 1st Tmeasure.

Huawei: only for RLM/RRM? 

Nokia: only for serving cell. 
 
Qualcomm: ok with Proposal 3.


Tentative agreement:
· When the GNSS-MG is shorter than the (e)DRX cycle and it is not colliding with the on Duration part of one (e)DRX cycle, the time to evaluate requirements is still applicable.
· Continue discussion on Proposal 3.


[bookmark: OLE_LINK6]RRM core part draft CRs 
[bookmark: OLE_LINK28]See sub-email thread [110bis][229] IoT_NTN_enh - CR

RRM perf part draft CRs 
See sub-email thread [110bis][229] IoT_NTN_enh - CR

[201] LTE_NBIOT_eMTC_NTN_req
Topic #1: RRM core requirements (AI 4.2.2.3)
[bookmark: OLE_LINK37]Issue 1-1: Discontinuous coverage 
Background
Excerpt from TS 36.133 clause 4.7A.2
Editor’s note: FFS on how to capture following agreement:
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
· Proposal 1 (Nokia): In TS 36.133, remove phrase: “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.”
· [bookmark: OLE_LINK11]Proposal 2 (Nokia): In TS 36.133, do not define “in-coverage” status.
Recommended WF
· Discuss the proposal to see if agreeable. Related to CR R4-2405745.
[bookmark: OLE_LINK44]Tentative agreement: Proposal 1 and Proposal 2 are agreeable.

Topic #2: RRM perf requirements (AI 4.2.2.3)
[bookmark: OLE_LINK15]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 
· [bookmark: OLE_LINK46]Discuss Proposal 1, on whether to revise PHR table for GEO.
· It is related to CR R4-2405072. 

Tentative agreement: Proposal 1 is not agreed. 

RRM Core CRs 
	R4-2405429
	Update groups of bands for satellite access
	MediaTek inc.
	

	R4-2405745
	Draft CR to 36.133 on Discontinuous Coverage aspects for NB-IoT/eMTC in NTN
	Nokia
	Related to issue 1-1



RRM Perf CRs 
	R4-2404679
	(LTE_NBIOT_eMTC_NTN_req-Perf) draftCR to TS 36.133 Correction of event triggered reporting TC for Cat-M1 UE
	CMCC
	

	R4-2405072
	Draft CR for 36.133 PHR reporting requirements for NB-IoT over NTN
	Ericsson
	withdrawn

	R4-2405430
	CR on setup for SIB31
	MediaTek inc.
	

	R4-2405431
	CR on Timing Advance Adjustment Accuracy Test for IoT NTN
	MediaTek inc.
	revised
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