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Introduction
This is the ad-hoc minutes for [108bis][231] IoT_NTN_enh, including the following topics covered
· Topic#1: RRM core requirements (AI 6.6.4)
Topic #1: RRM core requirements (AI 6.6.4)
Sub-Topic 1: K_satellite and other general issue
Background:
In 4.6A.2.8	UE measurement capability
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least:
-	Depending on UE capability, an intra-frequency carrier.
-	Depending on UE capability, at least 2 inter-frequency carriers.
In LEO deployments, the UE shall be capable of monitoring: 
-	for intra-frequency carrier, the number of target satellites UE needs to monitor is at least [2] including serving LEO satellite.
-	for inter-frequency carrier, the number of target satellites UE needs to monitor per carrier is at least [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is at least [1] otherwise
-	In addition to the requirements defined above, the UE which operates in LEO deployment shall be capable of monitoring a total of at least [2] satellites including the serving satellite.
In the current 36.133, the K_satellite is captured in many places as below: 
The parameter Ksatellite is the scaling factor for measurements corresponding to multiple NGSO satellites. Ksatellite = 1, if GSO satellite(s) is/are measured on the carrier. Ksatellite equals to the number NGSO satellites to be measured if NGSO satellites are monitored.

Issue 1-1-1: K_satellite for NGSO for inter-frequency carrier
Proposals:
· Proposal 1: For each inter-frequency carrier, Ksatellite is the number of NGSO satellites to be measured. (CMCC)
· Proposal 1a: For each inter-frequency carrier (Ericsson, CMCC)
· if exists 2 satellites (including UE serving satellite) which need to be monitored by UE, the scaling factor = 2 is needed 
· if only exists 1 satellite which need to be monitored by UE, scaling factor is 1.
· Proposal 1b (Nokia): For each frequency layer, Ksatellite is defined by the number of satellite configured and available for neighbor cell measurements, such that:
· Ksatellite = 1, if there is only one satellite configured and available for neighbor cell measurements
· Ksatellite = 2, if there are two or more satellites configured and available for neighbor cell measurements.
Moderator’s Note: 
· Proposal 1 is summarized from Proposal 1a. Note it is applicable for both IDLE mode and connected mode.

Recommended WF: 

· For each frequency carrier
· Ksatellite =2, if there are at least two NGSO satellites (including UE serving satellite) to be monitored by UE in this frequency carrier
· Ksatellite =1, if there is only one NGSO satellite to be monitored in this frequency carrier


Discussion:
QC: in connected mode, should be subjected to UE capability

Tentative agreement:
· For Idle mode, each frequency carrier
· Ksatellite =2, if there are at least two NGSO satellites (including UE serving satellite) to be monitored by UE in this frequency carrier
· Ksatellite =1, if there is only one NGSO satellite to be monitored in this frequency carrier
· For Connected mode, each frequency carrier
· Ksatellite =2, if there are at least two NGSO satellites (including UE serving satellite) to be monitored by UE in this frequency carrier
· Ksatellite =1, if there is only one NGSO satellite to be monitored in this frequency carrier



Issue 1-1-2: K_satellite for NGSO and t-ServiceStart(Neigh)
Proposals:
· Proposal 1 Before t-ServiceStartNeigh, only exists 1 satellite which need to be monitored by UE and K_satellite = 1. (MTK)
· Proposal 1a (Nokia): If t-serviceStart is configured for a neighborCell, then the UE is not required to perform neighbor cell measurements on that cell until t-serviceStart is reached.
· As a consequence, based on the configured t-serviceStart, if no cells on a target satellite is available at a given point in time, the UE is not required to perform neighbor cell measurements for this satellite and the value of Ksatellite  is not incremented by this satellite.
Recommended WF: 
· the neighbor cell of NGSO satellite is not considered to be monitored before t-serviceStart(Neigh) if t-serviceStart(Neigh) is configured.


Discussion:

Tentative agreement:
· For Ksatellite, all neighbor cell of neighboring NGSO satellite are not considered to be monitored before t-serviceStart(Neigh) if t-serviceStart(Neigh) is configured.



Sub-Topic 2: IDLE mode measurements  
[info] Issue 2-2: Location-based triggering cell reselection measurements 
Agreement: 
· For IDLE mode neighbour cell measurements for eMTC and NB-IoT, the location-based measurement initiation condition for NR-NTN in R18 (in clause 4.2C.2.3 and 4.2C.2.4 in TS 38.133) can be reused with necessary modifications of parameters names
· Note:
· Requirements apply for quasi-fixed cell and earth-moving cell
· For defining the requirements for earth-moving cell, further discuss based on the agreement from R18 NR NTN.
· margin for distanceThresh is discussed in other issue


Sub-Topic 3: CONN mode measurements  
Issue 3-0 (new): For NGSO, neighbor NGSO satellite measurement in connected mode
Proposals:
· Proposal 1 (CR R4-2317285): when the UE is monitoring intra-frequency only on the neighbor NGSO satellite,
· Tidentify _intra = Tdetect_intra_interSat + Tmeasure_ intra_interSat
· where Tdetect_intra_interSat and Tmeasure_ intra_interSat follow the approach as in inter-frequency measurement in connected mode

Recommended WF: Proposal 1.

Discussion:
Ericsson: we need to further check
Moderator: can check examples in R4-2317285

Tentative agreement:
· Option 1: For NB-IoT, best effort measurement for neighbor NGSO satellite for intra-frequency measurement, similar to inter-frequency.  
· Option 2: other option are not precluded. 

Issue 3-1: K_satellite, update NB-IoT inter-frequency measurement in connected mode
Proposals:
· [bookmark: _Hlk146909403]Proposal 1 (MTK): NTN NB-IoT inter-frequency measurement in connected mode, update Tdetect_inter NB1-NC  and Tmeasure _inter NB1-NC as
·  ms
·  ms
· Proposal 2: Tidentify _inter_NB1-NC = Ksatellite_inter_i*(Tdetect_inter NB1-NC + Tmeasure _inter NB1-NC)
Recommended WF: Proposal 1.

Discussion:

Tentative agreement:
· Proposal 1. 


[info] Issue 3-2-1: Time-based triggering Neighbour cell measurements in connected mode for NB-IoT - requirement
Agreement:
· For NB-IoT, time-based (t-Service) measurement initiation requirements apply to earth fixed cell.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
· For earth moving cell, UE shall initiate the measurement before losing its coverage and this needs to reflected in RAN4 requirements.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.

Issue 3-3-1: Time-based triggering Neighbour cell measurements in connected mode for eMTC – applicability 
Tentative Agreement on Monday:
· For eMTC, time-based (t-Service) measurement initiation requirements apply to earth fixed cell.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
· For earth moving cell, UE shall initiate the measurement before losing its coverage and this needs to reflected in RAN4 requirements.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
· Further discuss the impact due to the configuration of measurement gap.

Discussion:

Tentative agreement in Ad hoc Thursday:


Issue 3-3-2: Time-based triggering Neighbour cell measurements in connected mode for eMTC – Trigger
· Proposal 1 (CMCC): Ttrigger and related requirement applicability rule can be introduced in CONNECTED mode, Ttrigger_connected = max(Tidentify_intra, Pcarrier*Tidentify_inter).
· Proposal 2 (Huawei): Trigger is defined as Max (Tidentify_intra_UE cat M1, Tidentify_inter_UE cat M1)
· Proposal 3 (Ericsson): Ttrigger formula in CONNECTED mode should be based on Tidentify_intra_UE cat M1.
Recommended WF: 
· Proposal 2.

Discussion:

Tentative agreement:




Issue 3-4-2: Location-based triggering Neighbour cell measurements in connected mode – requirement
Proposals:
· Proposal 1: For CONNECTED mode location-based triggering of neighbour cell measurements for eMTC and NB-IoT, add the location-conditions to the existing list of conditions to trigger the neighbor cell measurements. But the delay requirements remain same. (Ericsson)
· Proposal 2: A UE configured with an independent location based trigger for reconfiguration, shall perform the conditional handover when the location condition is met. A UE configured with condEventD1 associated to an additional conditional event for radio measurements shall perform the reconfiguration (HO) when both conditions are met. (Nokia)
Recommended WF: 
· Proposal 1.



Discussion:
Nokia: for eMTC, it needs to consider measurement gap.  

Tentative agreement:
FFS: 
· For CONNECTED mode location-based triggering of neighbour cell measurements for eMTC and NB-IoT, add the location-conditions to the existing list of conditions to trigger the neighbor cell measurements. But the delay requirements remain same
· Note: for eMTC, it needs to consider measurement gap. How to capture it should be discussed in the CR phase. 


Issue 3-5 (new): Time/location-based triggering Neighbour cell measurements in connected mode for eMTC – impact on measurement gap
Proposals:
· Proposal 1 (Nokia, was in Issue 3-3-3): For eMTC, a UE configured with measurement gaps might postpone intra-frequency measurements associated to a neighbor satellite and/or inter-frequency measurements until the first t-serviceStart is reached for any cell on a given satellite.
· Proposal 2 (Ericsson, was in Issue 5-4): If t-ServiceStart is provided, measurement gap pattern(s) configured for neighbour cell measurements are suspended until time t-ServiceStart.

Recommended WF: 
· If t-ServiceStart is provided, measurement gap pattern(s) configured for neighbour cell measurements are suspended until time t-ServiceStart.
· Measurement gap cannot be suspended if [there is a neighbor cell to be measured]
· FFS when there are multiple cells configured with different t-serviceStart
· If [referenceLocation] is provided, measurement gap pattern(s) configured for neighbour cell measurements are suspended until the distance between UE and serving cell reference location is above distanceThresh.
· Measurement gap cannot be suspended if [there is a cell to be measured]
· FFS when there are multiple cells configured with different [referenceLocation]

Discussion:

Tentative agreement:


Sub-Topic 4: eMTC, CHO
Issue 4: For eMTC, CHO requirements
Proposals:
· Proposal 1: RAN4 should further wait for RAN2 progress before discussing exact requirements for time and [location based] CHO for eMTC. (Huawei)

· Proposal 2 (CMCC): The time and location-based trigger conditions as R17 NTN could be introduced for eMTC NTN. the R17 NTN CHO requirements could be referred. The CHO requirements should be revised in hard-switch case where gap is assumed to be zero/negligible and the time and location-based trigger conditions are configured independently. 
DCHO = TRRC + TEvent_DU + Tinterrupt + TCHO_execution
Where:
· 	TRRC is the RRC procedure delay
· 	TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time/location condition fulfilled. 
· 	TCHO_execution is the conditional execution preparation time
· 	Tinterrupt is the interruption time

Moderators’ Note: According to the R2-2309286 36331 running CR, the condEventD1 or condEventT1 can be configured independently (i.e. without a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell)
 
	triggerCondition
The condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA or MN initiated inter-SN CPC. When configuring two triggering events (MeasIds) for a candidate cell, the network ensures that both refer to the same measObject. For each condReconfigurationId, the network always configures either triggerCondition or triggerConditionSN (not both). For CHO in NTN, condEventD1 or condEventT1 can be configured independently for a candidate cell (i.e. without a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell), e.g. in hard satellite swithing cases where the coverage gap between previous satellite and the incoming satellite is assumed to be zero or negligible. For CHO in terrestrial networks, the network does not indicate a MeasId associated with condEventA4.




Recommended WF: 

· Introduce CHO requirements for NTN eMTC with time and location-based trigger conditions. DCHO = TRRC + Tmeasure + TEvent_DU +Tinterrupt + TCHO_execution
Where:
· TRRC is the RRC procedure delay
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time/location condition fulfilled. 
· Tmeasure is the measurements time. Tmeasure=0 if only condEventD1 or condEventT1 is configured.
· TCHO_execution is the conditional execution preparation time
· Tinterrupt is the interruption time.
· FFS Update Tinterrupt to include Tsearch, based on handover interruption requirement as in
· 5.5A.2.1.2	Interruption time for CEMode A
· 5.5A.3.1.2	Interruption time for CEMode A

Discussion:

Tentative agreement:

Sub-Topic 5: GNSS re-acquisition gap in connected mode  
Issue 5-1&5-2: GNSS gap, spec impact
Proposals:
· Proposal 1: add generic description that the measurement delay could be longer if GNSS fix happens during measurement period. (MTK)
· Proposal 2: add requirement applicability rule. (CMCC)
· Add an additional requirement applicability rule for connected measurements, which is the requirements are not applicable when UE is performing GNSS measurements using gaps.
· Revise the agreement as follows: RLM OOS and IS evaluation requirements are not applicable when the UE is performing GNSS measurement using gaps. Moreover, not to define the deterministic RLM OOS and IS evaluation periods.
· Proposal 3: RLM evaluation period is extended by the duration of the GNSS-MG. If there is an early termination on the GNSS-MG, the RLM evaluation period is extended by the duration of the shortened GNSS-MG. (Nokia)

Moderators’ Note: Merged issue 5-1 and 5-2. 
According to RAN1 agreement in 114 meeting (TSGR1_114/Report), UE reports the new remaining GNSS validity duration to indicate the successful GNSS measurement.
Agreement
In RRC connected, every time after successful GNSS measurement, UE reports the new remaining GNSS validity duration.

Recommended WF: 
· Option 1: add generic description that the measurement delay could be longer if GNSS fix happens during measurement period.
· Option 2: The measurement delay requirements are extended by the duration of the GNSS-MG. When the UE triggers an early termination of the GNSS-MG, the measurement delay requirements are extended by the duration of the early-terminated GNSS-MG.


Discussion:

Tentative agreement:



Issue 5-3: GNSS gap for eMTC, overlapping between MG and GNSS gap
Proposals:
· Option 1: Measurement gaps configured for mobility measurements are suspended. (MTK)
· Option 1a: Measurement gaps configured for mobility measurements are suspended when collides with GNSS re-acquisition gap, and if the GNSS information is acquired successfully before the end of GNSS gap and before the start of mobility measurement, the measurement gap is not needed to be suspended. (Huawei)  
· Option 1b: MGs associated to intra-frequency or inter-frequency measurements are dropped when colliding with the GNSS-MG. (Nokia)
· Option 1c: If gaps configured for reacquiring GNSS and gaps configured for mobility measurements at least partially overlaps in time with other, then UE shall suspend the gaps configured for mobility measurements and instead prioritize the use of GNSS gaps (Ericsson)
· Option 2: GNSS measurement gaps are suspended.
Recommended WF: 
· Option 1c. 

Discussion:

Tentative agreement:



Issue 5-5: GNSS gap, other impact
Proposals:
· Proposal 1: When t-service expires during a GNSS-MG, the UE shall complete the acquisition of GNSS, and upon returning from GNSS-MG, the UE skips RLF procedure and start cell search/re-establishment procedures. (Nokia)
· Proposal 2: If the GNSS-MG lasts for more than [5] s, the UE shall discard any neighbor cell measurements or serving cell measurements and re-start the evaluation. (Nokia)

Recommended WF: If the GNSS-MG lasts for more than [5] s, the UE shall restart the cell detection/measurement.


Discussion:

Tentative agreement:



Sub-Topic 6: CR split 
	UE Cat
	Requirement
	Clause in TS36.133
	Volunteer

	NB-IoT
	IDLE mode measurements
	4.6A
	MTK

	 
	CONNECTED mode measurement on neighbour cells 
	(New) 8.14A.X1
	Nokia

	 
	GNSS re-acqusition impact related, e.g. RLM, ...
	…
	Huawei

	Cat M1
	IDLE mode measurements
	4.7A
	Huawei

	 
	CONNECTED mode measurement on neighbour cells
	8.13A
	Nokia

	 
	conditional HO for Cat-M1 
	5.5A.2.3/4 (CEModeA)
5.5A.3.3/4 (CEModeB)
	CMCC

	 
	GNSS re-acqusition impact related, e.g. RLM, ...
	...
	Ericsson









