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The summary covers the contributions submitted under the following Ais
· 8.13.5.1 - General requirements
· 8.13.5.3 - Mobility requirements
· 8.13.5.5 - Measurement procedure requirements


Topic #1: General requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Open issues summary and Companies views’ collection for 1st round
Issue 1-1: Requirements for Different Deployments
	R4-2117335
	CATT
	Proposal 3: The RRM requirements should be different for different satellite types, i.e. GEO or LEO etc. and cell types, i.e. earth-fixed or earth-moving. Considering the mobility process is defined in RAN2 for earch-fixed or earth-moving, for the priority on research, it needs further check on RAN2 progress. From RAN4’s perspective, GEO is easier than LEO in general.

	R4-2117840
	LG Electronics Inc.
	Proposal 2: The separate RRM requirements for the quasi-earth fixed cell and moving cell should be captured in the specification.

	R4-2117339
	CATT
	Proposal 4: Only intra-frequency and inter-frequency measurements will be defined requirements for L3 measurement requirements for Rel-17 NTN system. Do not define the RRM requirement for inter-RAT, CA, NR-DC, EN-DC, and NE-DC.
Proposal 5: NTN measurement period requirements should consider different satellite types (LEO, GEO, HEO cell) based on TN measurement period requirements.



Issue 1-1-1: RAN4 to define different RRM requirements for different deployments, e.g. satellite types, altitude, earth-fixed vs. –moving, etc.
· Proposal 1: (CATT, LGE, CATT)
· Yes
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	OK with proposal1

	Qualcomm
	Okay with Proposal 1

	Apple
	Fine with proposal 1

	MTK
	OK with Proposal 1.

	Huawei
	Fine with Proposal 1, but we understand it would apply only when the needs for different requirements are identified. 

	Samsung
	We are OK with Proposal 1

	LGE
	OK with Proposal 1.

	Xiaomi
	OK with proposal 1

	ZTE
	Fine with proposal 1.

	THALES
	We need to see when different requirements are identified. Otherwise, we could use similar requirements. This could also be discussed based on each parameter when there is a necessity for different requirements. On the other hand, we may also reach with too many requirements based on all combinations.
To which RRM requirements are we referring to?
The proposal is therefore too general, but we can agree with this proposal in order to advance further. 

	CATT
	Support Proposal 1.

	CMCC
	OK with proposal 1. But the different requirements should only be considered need when it is really necessary

	Nokia
	If clarification is provided regarding the type of satellites, we are ok with Proposal 1.



Issue 1-2: TN-NTN
	R4-2117335
	CATT
	Proposal 4: RAN4 down priorities the measurement/mobility requirements for TN-NTN in RRC connected mode.

	R4-2118347
	Ericsson
	Proposal 2: For idle mode mobility, based on configuration NTN UE can prioritize TN over NTN. Configuration details FFS, we can wait RAN2 procedure next step. For connected mode mobility, existing principle can cover TN-NTN mobility and RRM is not impacted extraly.

	R4-2119352
	Huawei, Hisilicon
	Proposal 1: RAN4 not to define measurement/mobility requirements for TN-NTN in Rel-17.

	R4-2118246
	LG Electronics UK
	Proposal 6. The measurement/mobility requirements for TN-NTN in connected mode has same priority with requirement for other scenarios (such as within NTN for connected/idle and TN-NTN for idle)

	R4-2118330
	MediaTek inc.
	Observation 1: Gap involves in CONNECTED mode. The TN-NTN mobility requirement will depend on the NTN gap design.  
Proposal 1: RAN4 to down prioritize the measurement/mobility requirements for TN-NTN in CONNECTED mode.

	R4-2119587
	Qualcomm Incorporated
	Proposal 2: RAN4 does not define measurement/mobility requirements between TN and NTN for RRC Connected mode UE unless its usefulness in terms of, e.g. latency, seamlessness, etc, is justified.



Issue 1-2-1: RRM requirements for RRC Idle/Inactive for RRC Connected mode
· Proposal 1: (CATT, Huawei, MediaTek, Qualcomm)
· down prioritize or do not define the measurement/mobility requirements for TN-NTN in RRC connected mode
· Proposal 2: (Ericsson)
· existing principle can cover TN-NTN mobility and RRM is not impacted extraly
· Proposal 3: (LGE)
· The measurement/mobility requirements for TN-NTN in connected mode has same priority with requirement for other scenarios (such as within NTN for connected/idle and TN-NTN for idle)
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	The slogan is ‘RRM requirements for RRC Idle/Inactive’, but the proposals are for RRC connected mode. We provide our views on RRC connected mode as below:
Regarding connected mode, we don’t think proposal 1, 2, 3 are controversial. After checking contents of companies, we believe ‘deprioritize’ in proposal 1 means no extra/enhanced requirements. If it’s correct interpretation, we can agree that ‘Existing RRM principle can cover TN-NTN mobility without enhancements. NTN mobility study can be used in TN-NTN mobility also before potential issue raised in RAN4 and RAN2’

	Qualcomm
	[Comment as Moderator] Thanks Ericsson for spotting the typo, and sorry for the inconvenience. ‘RRC Idle/Inactive’ has just changed to ‘RRC Connected mode’.

[Comment as delegate]
We do not disagree with Ericsson’s comment. However, we want to first complete measurement and mobility requirements for NTN-only scenario. That is because TN-NTN mobility in RRC Connected mode doesn’t break the system and a seamless HO from TN/NTN to NTN/TN is not really expected unless NTN gNB and TN gNB are connected via Xn interface.

	Apple
	Support proposal 1.

	MTK
	Support proposal 1.
In connected mode, gap will be needed for measurements, and the NTN gap design is still under discussion and not clear at this stage. Besides, in RAN2#115-e [2], the connected mode TN-NTN mobility is down prioritized. 
3.	RAN2 down priorities further enhancements for connected mode for Rel-17 for TN-NTN mobility

	Huawei
	Support proposal 1.
To Ericsson: we understand this will impact the scope of the RAN4 requirements. For example, if Proposal 1 is agreed, then RAN4 would not need to define HO requirements for TN-NTN. Also, the measurement capability requirements does not need to consider number of TN MOs.

	Samsung
	We share the same view with Qualcomm that NTN-only scenario needs to be considered first.  

	LGE
	Support 2 and 3.
In RAN2 discussion, the TN-NTN mobility in connected mode is deprioritized. However, in our understanding, it means that the enhanced or certain principle is not necessary to support the TN-NTN mobility in connected mode since the existing principle or principle for NTN-NTN can support to TN-NTN mobility as commented in Ericsson’s proposal. So we think the RRM requirements for TN-NTN mobility in connected mode doesn’t need to be deprioritized in RAN4.

	Xiaomi
	Support proposal 2, we share the similar view as Ericsson, there is no need to define additional enhanced requirement for TN-NTN mobility, and the existing requirement can apply to TN-NTN case. According to RAN2’s conclusion, our understanding is that the enhancement to support TN-NTN mobility is deprioritized in RRC connected mode, but the exiting mobility configuration can be applied.

	ZTE
	According to RAN2 discussion, the TN-NTN mobility has been deprioritized.We can support proposal 1.

	THALES
	We support 2 and 3.
TN-NTN mobility should be considered, as it has not been deprioritized by RAN2. It leverage NTN mobility procedures and therefore will be defined once NTN mobility procedures are sufficiently defined.

	CATT
	We support option 1 in Rel-17. RAN2 has agreed down priorities further enhancements and it is not so clear for us about the TN-NTN mobility mechanism.

	CMCC
	Option1

	Nokia
	Prefer Proposal 2. 



Issue 1-3: Side condition and Simulations
	R4-2117334
	CATT
	Results are presented (based on static environment)

	R4-2118347
	Ericsson
	Results are presented (based on static environment)
Observation 2: Concerns on the earth-moving instance of LEO experiencing frequent switching among satellites with legacy side conditions can be alleviated by designing a shorter DRX cycle in this instance while maintaining the same side conditions as the other cases, i.e. GEO and Earth-fixed LEO.
Proposal 4: We lean towards Option1: Keep the same side conditions as legacy at least as start point. It can be examined in performance part phase.

	R4-2119353
	Huawei, Hisilicon
	Results are presented (based on static environment)
Observation 1a: With frequency re-use factor = 1, SINR of the serving beam is larger than -6dB for GEO cases, larger than -3dB for LEO cases. 
Observation 1b: With frequency re-use factor = 3, SINR of the serving beam is larger than -2dB for GEO cases, larger than 3dB for LEO cases (except for 30 degree elevation angle), and the difference between SINR and SNR is rather small.
Observation 2: The gap between serving beam and strongest neighbor beam is <6.5dB for 90% UEs.
Observation 3: The number of beams with -6dB SNR ranges from 3 to 6 for 50% UEs.
Observation 4: For LEO, 95% UEs would have serving beam SINR >= -6dB with 30 degree elevation angle, and this gives the beam dwell time on the order of several minutes.

	R4-2119586
	Qualcomm Incorporated
	Results are presented (based on static environment)
Observation 1-1: The 90-degree elevation angle has the best results in terms of RSRP, SNR, and SINR compared to other elevation angles. On the other hand, the 10-degree elevation angle shows the worst results.    
Observation 1-2: LEO-1200km shows the best performance in terms of RSRP/SNR/SINR distribution, and it is followed by LEO-600km and GEO.
Observation 1-3: In FRF 3 results in all the scenarios, the SINR is identical to the SNR because the central beam UEs are not sharing any frequency with the 6 surrounding beams according to Figure 1. 
Observation 1-4: There are around 5 dB difference in the RSRP between FRF 1 and FRF 3. That is because the total system bandwidth for each NTN beam is divided by 3 in FRF 3. Hence, that will impact the DL power per UE.
Proposal 1: Elevation angle lower than 30deg shall not be considered in measurement/mobility requirements for all satellite types.

Observation 2-1: A fairly large number of UEs can see neighbour cells having RSRP difference from serving cell is smaller than 6dB except for elevation angle 10deg.
Observation 2-2: For GEO, UE will not be likely to see more than 3 neighbour beams.
Proposal 2: For GEO, the number of neighbour cells/beams for measurement should not be larger than 3.

Observation 3-1: For (quasi-)earth fixed LEO cell deployment with frequency reuse factor 1, UE stays in handover region (RSRP difference between serving cell and the strongest neighbour cell is not larger than 6dB) long than non-handover region (serving cell RSRP is 6dB larger than the strongest neighbour cell).
Observation 3-2: For (quasi-)earth fixed LEO cell deployment with frequency reuse factor 1, UE will be likely to have sufficient opportunities to measure target cells.


	R4-2119125
	Nokia, Nokia Shanghai Bell
	Dynamic simulations
Observation 1: NTN mobility scenarios are significantly more dynamic than any terrestrial scenario 3GPP has looked at.
Observation 2: Mobility related requirements, like requirements related to the SMTC window need to be studied through dynamic simulations.
Proposal 1: Dynamic system level simulations should be considered and used.
Time correlation
Observation 3: The channel model in 38.811 does not support movement for satellites, like LEO satellites.
Observation 4: Mobility in NTN for NGSO satellites is dominated by the movement of the satellites.
Proposal 2: The movement of the NGSO satellites should be included in simulations.
Observation 5: 3GPP model (in line with TR 38.811) leads to 30 – 40 times more LOS/NLOS transitions compared to other models, such as ray-tracing based or 2-state Markov chain based.
Simulation results
Observation 6: Depending on the handover configuration the UE may experience suboptimal downlink SINR conditions partly due to the time dynamic conditions in NTN.
Observation 7: The serving cell, when considering time dynamic conditions in NTN, may not provide the optimal downlink SINR, and thus may not be the same cell as identified in snapshot simulations.

	R4-2117827
	Xiaomi
	Proposal 2:  The legacy side condition can be reused for LEO case.

	R4-2118035
	Intel Corporation
	Proposal 1: Reuse the side conditions specified in R15 for NR NTN UE measurement requirements. 

	R4-2119352
	Huawei, Hisilicon
	Proposal 2: Reuse the same side conditions as legacy for LEO scenarios.

	R4-2117335
	CATT
	Proposal 5: The higher side condition for RRM measurement requirements should be defined for LEO, such as at Es/Iot ≥ [-3 or -4] dB



Issue 1-3-1: Keep the same side conditions in terms of S(I)NR as legacy
· Proposal 1: (Ericsson, Huawei, Qualcomm, Xiaomi, Intel)
· Keep the same side conditions as legacy at least as start point. It can be examined in performance part phase.
· Proposal 2: (CATT)
· The higher side condition for RRM measurement requirements should be defined for LEO, such as at Es/Iot ≥ [-3 or -4] dB
· Proposal 3: (Nokia)
· The serving cell, when considering time dynamic conditions in NTN, may not provide the optimal downlink SINR, and thus may not be the same cell as identified in snapshot simulations.
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	We support Proposal 1. 
We agree on observation by Nokia. The effect is similar to SINR in high-speed train scenario.  However, we’d like to start with fixed side condition and then go on to mobility analysis. But if any direct suggestion on how to define side condition from Nokia?

	Qualcomm
	Support Proposal 1.

	Apple
	Fine with proposal 1 as starting point.

	Intel
	We support Proposal 1.

	Huawei
	We support Proposal 1.

	Samsung
	We are OK with Proposal 1.

	Xiaomi
	Support proposal 1

	THALES
	We are fine with the Proposal 1.

	CATT
	We propose to increase the side condition because UE cannot stay in the cell in the identification and measurement time. So if reusing the current side condition in Proposal 1, it cannot work.

	CMCC
	OK wit proposal 1 as baseline. More discussion is needed.

	Nokia
	Support Proposal 3. We are Ok to use the legacy side condition as a baseline for studies, but it should be revised depending on the outcome of studies. 



Issue 1-3-2: Elevation angle
· Proposal 1: (Qualcomm)
· Elevation angle lower than 30deg shall not be considered in measurement/mobility requirements for all satellite types.
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	Regarding our simulation experience, 20deg can be reasonable start point for some LEO, the degrees below 20deg may face distorted antenna beam pattern and result into no efficient received signal in turn.

	Qualcomm
	30deg was suggested based on the simulation results where we didn’t consider finer granularity between 30deg and 10deg. We haven’t checked 20deg, but okay with Ericsson’s suggestion.

	Apple
	In RAN1 TR38.821, the evaluation is based on the assumption of: “For GEO (optional): 10°, For LEO: 30°” in table 6.1.2-1 TR 38.821
Shall RAN4 use the same assumption here to be consistent with RAN1?

	Huawei
	We agree that very low elevation angle is not valid in practice, e.g. in our simulation we found that the 10 degree is not working. However, we are not sure if we need to define such a condition on elevation angle, e.g. the Es/Iot condition is not likely to be met very low elevation angle, so it may be sufficient to consider the Es/Iot. 

	LGE
	Does the proposal means that UE doesn’t performs measurement for satellite that is under 30 deg? Or is it just simulation assumption?

	THALES
	The NTN standard shall support 10° for all GEO and LEO. 
For simulation purpose if very low elevation angles the satellite may not cover Earth and therefore will transmit part of the beam into space. For example, for GEO, the beam may be transmitted out of the surface of Earth.
We therefore may agree with Proposal 1, since 30° is a reasonable value for simulations purpose. Please also check discussion from RAN4#100-e.
For LEO we could consider a different value for simulation purposes. However, given the TR 38.821 assumptions for satellite parameters used in the reference scenarios, 30° for LEO is ok (this does not preclude other satellite systems to be deployed and which allow 10° minimum elevation operation).
We should differentiate between the real implementation and the simulations for the coexistence or the RRM. For the simulation purpose only, the 30° value is ok for both GEO and LEO.

	CATT
	

	CMCC
	We can have an assumption for simulation. But not sure whether elevation angle needs to be defined.



Issue 1-3-3: The number of neighbour cells/beams for measurement
· Proposal 1: (Qualcomm)
· For GEO, the number of neighbour cells/beams for measurement should not be larger than 3.
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	We think the number is based on single satellite. Referring to our simulation the number can be 3 or 4, 4 is preference to be on safe side. 
But, to our understanding, it cannot reflect number needed in case of multi-satellite in which number of neighbour cells/beams for measurement shall be more than single satellite rationally.

	Qualcomm
	[bookmark: _Hlk86698189]We are oaky with 4 to be on the safe side.

	Huawei
	Is this same issue as Issue 3-1-3? If so we suggest to merge them in one place.
We have a different proposal in Issue 3-1-3:
· We suggest not to define number of cells because it may heavily depend on deployment, e.g. frequency re-use factor
· We suggest to define number of SSB beams as 8 considering earth-moving and multi-sat scenario. Of course, we are open to discuss the exact number further. 

	Samsung
	We are OK with the number of 4. 

	THALES
	The typical footprint for GEO radio cell is hundred km and therefore the UE may not require measuring many beams. However, we agree that the beams may also overlap (independently of FRF use). 
The UE may be covered by 3 beams simultaneously. In this case 3 beams may be sufficient, we are also ok with 4 beams.
For LEO it may be of course different.

	CATT
	Does it the UE capability of number of cells? The number of neighbor cells depends on NW deployment. Same question as Huawei’s. What is the relation to Issues in topic 3.

	CMCC
	Same comments as Huawei and CATT.



Issue 1-3-4: Further System level Simulation
· Proposal 1: (Nokia)
· Dynamic system level simulations should be considered and used.
· Proposal 2: (Ericsson)
· Comprehensive examination is needed
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	We agree with proposal 1, and multi-satellite scenarios shall be considered also in proposal 2.

	Qualcomm
	In principle, okay with Proposal 1 and Proposal 2. However, it is also up to how the simulation assumption is going to be set.

	MTK
	We acknowledged the study on multi-satellite scenarios is helpful.

	THALES
	Fine with proposal 1 or 2.

	CATT
	In general, we agree with Proposal 1. But how or whether to do it in Rel-17?

	Nokia
	Support Proposals 1 and 2 as they do not contradictory. 



Issue 1-4: DRX Cycle
	R4-2117335
	CATT
	Proposal 7: All Rel-16 DRX cycle lengths should be applicable for GEO system. It needs further discussion on which DRX is not applicable for LEO.

	R4-2118035
	Intel Corporation
	Proposal 5: No change is expected in assumptions of DRX cycle lengths when defining RRM requirements

	R4-2118347
	Ericsson
	Proposal 8: We agree with the statement, and we propose that a comprehensive examination of the validity of DRX cycle duration in various circumstances be included in the system level simulation results.

	R4-2119586
	Qualcomm Incorporated
	Proposal 3: RAN4 does not tighten measurement requirements in terms of measurement period, e.g. limiting DRX cycles, SMTC periods, etc. FFS on earth-moving LEO deployment.

	R4-2117456
	Apple
	Proposal 1: for the scenario of earth moving cell with LEO, 2.56s DRX cycle is not used.

	R4-2118347
	Ericsson
	Observation 2: Concerns on the earth-moving instance of LEO experiencing frequent switching among satellites with legacy side conditions can be alleviated by designing a shorter DRX cycle in this instance while maintaining the same side conditions as the other cases, i.e. GEO and Earth-fixed LEO.



Issue 1-4-1: Applicability of Legacy DRX Cycles for GEO
· Proposal 1: (CATT, Intel, Qualcomm, Apple)
· All Rel-16 DRX cycle lengths should be applicable
· Proposal 2: (Ericsson)
· FFS
· Recommended WF
· Companies are encouraged to provide their views on this issue.  
	Company
	Comments

	Ericsson
	Our intention is to not preclude any DRX cycle at this moment, therefore proposal 1 and proposal are same.

	Qualcomm
	From our simulation results, we didn’t see any issue with the current DRX cycle for GEO.

	Apple
	Fine with proposal 1.

	Intel
	We support proposal 1.

	MTK
	Fine with proposal 1. 

	Huawei
	Fine with proposal 1. 

	LGE
	Support Proposal 1.

	Xiaomi
	Support Proposal 1.

	ZTE
	Fine with proposal 1. 

	THALES
	Fine with Proposal 1.

	CATT
	Fine with Proposal 1.

	CMCC
	Proposal 1

	Nokia
	Since proposals 1 and 2 are the same, we are Ok with either of them.



Issue 1-4-2: Applicability of Legacy DRX Cycles for NGSO, e.g. LEO
· Proposal 1: (Intel)
· All Rel-16 DRX cycle lengths should be applicable 
· Proposal 2: (Qualcomm)
· FFS on earth-moving LEO deployment
· Proposal 3: (Apple)
· 2.56s DRX cycle is not used for earth-moving LEO deployment
· Proposal 4: (Ericsson)
· shorter DRX cycle can be considered
· Proposal 5: (CATT)
· FFS
· Recommended WF
· Companies are encouraged to provide their views on this issue.  
	Company
	Comments

	Ericsson
	Our intention is to not preclude any DRX cycle at this moment. Proposal 4 is only to some extreme cases which need shorter measurement time.

	Qualcomm
	Proposal 1 for quasi-earth fixed LEO deployment.

	Apple
	Support proposal 3, in the worst case with earth moving cells, considering the largest elevation angle and minimum footprint diameter, the moving distance in 58.88s (longest detection time with 2.56s DRX) could be up to 445km, and it crossed ~9 footprint areas on the ground.

	Intel
	We are fine to consider LEO as the example of NGSO and apply all legacy DRX cycles.

	Huawei
	Support Proposal 5, FFS
We need to understand the typical cell available time for earth fixed and earth moving scenarios. 

	LGE
	Support Proposal 1 and Proposal 5.

	Xiaomi
	Proposal 1 is applied to quasi-earth fix scenarios, for earth move case, FFS whether all the DRC cycle is applicable.

	ZTE
	Support proposal 5. FFS.

	THALES
	It depends if fixed-cell or moving-cell scenario. Agree also with Qualcomm.
We support using legacy for fixed-cell (quasi-Earth fixed cells) and FFS if moving-cell (Earth-Moving Cell) because the UE may spend maximum 5-10 seconds in the cell (but also depending on the beam size and UE position in the beam). 
Therefore, a long DRX cycle (DRX cycle length of 2,56 s for example) cannot be used in moving cell. Agree also with Apple on this aspect.


	CATT
	We support to FFS. Regarding to earth moving LEO, if reusing current measurement time, it should be discussed which DRX can be applicable.

	CMCC
	FFS. Should we consider some RAN2 input on the applicable DRX cycles?

	Nokia
	Proposals 2 and 5. 



Issue 1-5: Cell Service Time
	R4-2119354
	Huawei, Hisilicon
	Proposal 4: RAN4 to discuss how to define the idle mode measurement requirements considering RAN2 agreement that exact time to start measurements can be up to UE implementation in certain cases.

	R4-2118349
	Ericsson
	Proposal 7:  T3-T2 in ‘timing information’ shall be equal to Tdetect,NR_Intra/ Tdetect,NR_Inter at least or longer.  Update of requirement for reselection is shown as below exemplarily: ‘The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS38.304 [1] within Tdetect,NR_Intra when that Treselection= 0 before cell is going to stop serving the area, if applicable.’ 

Proposal 9: Defer discussion on ’cell service time information’ utilization in earth moving case before RAN2 restarts it. 
Proposal 10: UE is not mandated to perform location acquisition ‘always’ due to idle mode mobility but isn’t precluded. We can wait for the next step to be discussed by RAN2.

	R4-2117825
	Xiaomi
	Proposal 3: If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of measurement and evaluation of serving cell is not applied. 
Proposal 4: If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of evaluation of neighbour cell(s) is not applied.

	R4-2117840
	LG Electronics Inc.
	Proposal 3: If cell stop time is broadcast from serving cell, a UE should start measurement on neighbor cells before defined IDLE measurement time (Tdetect, Tmeasure, and Tevaluate) from cell stop time. 

	R4-2117339
	CATT
	Proposal 3: RAN4 should discuss how specifying requirements for UE start measurement based on broadcast of quasi earth fixed cell stop time, and to perform relative HO.



Issue 1-5-1: Measurement based on Cell Service Time
· Proposal 1: (Ericsson)
· “broadcasted cell stop-time”-“UE measurement start-time” in ‘timing information’ shall be equal to Tdetect,NR_Intra/ Tdetect,NR_Inter at least or longer
· Proposal 2: (Xiaomi)
· If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of measurement and evaluation of serving cell is not applied.
· If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of evaluation of neighbour cell(s) is not applied.
· Proposal 3: (LGE)
· If cell stop time is broadcast from serving cell, a UE should start measurement on neighbor cells before defined IDLE measurement time (Tdetect, Tmeasure, and Tevaluate) from cell stop time.
· Proposal 4: (CATT, Huawei)
· RAN4 should discuss how specifying requirements for UE start measurement based on broadcast of quasi earth fixed cell stop time, and to perform relative HO.
· RAN4 to discuss how to define the idle mode measurement requirements considering RAN2 agreement that exact time to start measurements can be up to UE implementation in certain cases.
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	The interpretation of proposal 1 is:
Update of requirement for reselection is shown as below exemplarily: ‘The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS38.304 [1] within Tdetect,NR_Intra when that Treselection= 0 before cell is going to stop serving the area, if applicable .’  
And, 
“broadcasted cell stop-time”-“UE measurement start-time”
 indicates when the UE should begin measuring, taking into account the measurement delay time.

	Qualcomm
	We understand the motivation and description provided in R4-2118349. And to us, Proposal 3 seems to address a similar issue. If companies can provide a little more detailed diagram, timeline, and specific proposals, it would streamline the discussion.

	Apple
	Need more discussion. 
RAN2 agreed that “For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.”  That means the starting time is up to UE implementation and we are not fully convinced to have such limitation on the starting time in RAN4 requirement.

	MTK
	We need to keep the exact time to start measurements up to UE implementation, per RAN2’s agreement.

	Huawei 
	We understand Proposal 1 and 3 are same, and they both effectively define when UE should start measurement before cell stop time. We think this is one way we can further check although it is not fully aligned with RAN2 agreement.
Another way would be to define the requirements in such a way that UE is allowed to start measurement right before the cell stop time. Of course, this may lead to some time period UE does not have a cell to camp on. 
We are open to further discussion or other options.

	LGE
	Support proposal 3.
To guarantee the time to measure neighbor cell in RAN4, UE should start measuring neighbor cell at least a certain time before the serving cell stops covering the area even if the exact time to start measurement is up to UE implementation in RAN2. The detail time could be further discussed.

	Xiaomi
	Need more discussion on the time to start the neighbour cell measurement before the stop time of serving cell.

	THALES
	FFS

	CATT
	From RAN2 agreement, RAN2 only define UE should start measurements on neighbor cells before the serving cell stops. The exact time to start measurements is up to UE implementation. Option 3 can be the minimum requirements.

	CMCC
	FFS. Need to understand better the new “broadcast stop time of serving cell” and legacy RSRP/RSRQ triggered measurement. 

	Nokia
	Proposal 1 or Proposal 3 is Ok.



Issue 1-6: Neighbour/Target Cell/Satellite Information Acquisition
	R4-2117335
	CATT
	Proposal 6: Neighbour/Target Cell information acquisition and impact on RRM requirements will be further discussed and RAN4 is waiting for RAN2 progress.
Proposal 8: No RRM requirements will be specified for UE can’t acquire UE/satellite position case with specify accuracy.

	R4-2118035
	Intel Corporation
	Proposal 2: Network configured timing difference information between serving and target cell is considered when defining HO requirements for an NTN UE.

	R4-2118330
	MediaTek inc.
	Observation 2: If the target cell information is broadcasted in SIB, then the NTN UE will need to read serving cell’s SIB more frequently than as legacy TN UE during performing measurements. 
Proposal 2: If the neighbouring cell measurement information is broadcasted in SIB, the SIB reading time should be included in the measurement period for neighbouring cell measurements.

	R4-2118347
	Ericsson
	Neighbour/Target Cell Information Acquisition
Proposal 5: RAN4 shall specify RRM requirements in case of no parameters (K_offset, N_TA,common, ephemeris information) from the serving cell also, which shall not be precluded. 
Proposal 6: Measurement requirements and measurement procedures/configurations shall be stated differently in case of available neighbor/target cell Information provided by serving cell and unavailable stuffs. 
Proposal 7: UE shall have flexibility of realization and implementation to maintain procedure if UE cannot acquire neighbor/target cell Information (e.g. ephemeris). Alternatively, specification here is to avoid unlimited measurement time from UE side in case of lacking neighbor/target cell Information.
UE/Satellite Position Acquisition
Proposal 9: Generally, the satellite position prediction error shall introduce longer measurement time if inaccuracy rather than certain threshold in certain time interval. 
Proposal 10: If required ephemeris accuracy needs to be studied detailly, the most direct and thorough way is system level study with study items: location, time/timer, measurement and SMTC/MGL configurations or we can reserve extra [x] measurement samples for UE’s margin as start point. 
Proposal 11: Two options relevant to UE acquire ephemeris update are possible and shall be studied:
Option1: UE is assumed to acquire ephemeris update in time always
Option2: UE cannot acquire ephemeris update in time in a short term
Option3: UE cannot acquire ephemeris update in time in a long term
Proposal 12: We’re leaning towards that UE shall have flexibility of realization and implementation to maintain procedure if UE cannot acquire ephemeris update, with reasonable longer measurement time specified. 
Observation 3: If UE location cannot be maintained in acceptable scope in case of long time non-GNSS operation, longer measurement time is expected.
Proposal 13: RAN4 shall study requirements in idle mode on condition of UE location has worse error than GNSS specified. 

	R4-2119352
	Huawei, Hisilicon
	Proposal 3: Define the assumption on the satellite position prediction error as 30m, taking into account both UE estimation inaccuracy and ephemeris information inaccuracy.

	R4-2119354
	Huawei, Hisilicon
	Proposal 7: RAN4 to develop measurement requirements assuming ephemeris information of the target cell will be provided by serving cell. If UE doesn’t obtain those parameters from the serving cell, additional delay is expected.

	R4-2117827
	Xiaomi
	Proposal 1: RAN4 send LS to RAN1/2 to clarify whether the parameters to derive timing relation between UE and non-serving cell(s) for measurement and/or handover are provided by serving cell.

	R4-2117454
	Apple
	Proposal 1: RAN4 to develop RRM requirements assuming parameters to derive timing/spatial relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, polarization information, etc. If UE doesn’t obtain those parameters from the serving cell, additional delay is expected in the corresponding requirement.

	R4-2118246
	LG Electronics UK
	Proposal 4: Because of invalidity of ephemeris data or Common TA, the measurement report can be delayed until the validity of ephemeris data or Common TA parameters is guaranteed or it should be reported that measurements are based on invalid information.



Issue 1-6-1: If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE,
· Proposal 1: (CATT, Intel)
· No RRM requirement is specified or applied.
· Proposal 2: (MediaTek, Ericsson, Huawei)
· SIB reading time or extra measurement time should be additionally included in RRM requirements and details are FFS
· Proposal 3: (Xiaomi)
· RAN4 send LS to RAN1/2 to clarify whether the parameters to derive timing relation between UE and non-serving cell(s) for measurement and/or handover are provided by serving cell.
· Proposal 4: (Apple)
· clarify in spec that additional delay is expected for the corresponding requirement.  
· Proposal 5: (LGE)
· Because of invalidity of ephemeris data or Common TA, the measurement report can be delayed until the validity of ephemeris data or Common TA parameters is guaranteed, or it should be reported that measurements are based on invalid information.
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	We stand on proposal2, but proposal 4 is same if we understand correctly. 
Related to proposal5, we guess LGE proposed two options: 1: measurement report shall be wait until validity of ephemeris data. 2: measurement with invalid information shall be signaled to NW.
We think option2 is reasonable if above interpretation is correct, it can be discussed together 2 as sub-option of proposal 2 because the signaling shall have effects or differentiation of requirements, otherwise the signaling is useless.

	Qualcomm
	We support Proposal 3 and Proposal 2.
When neighbour cell or target cell timing information is not provided to UE or those information gets invalid during measurement or HO, the impacts would be different between measurement and HO. Besides, required timing information accuracy that determines its validity can be different depending on whether it is used for measurement or HO. We believe those aspects should be clarified by RAN2.
And we do not see a need to support reporting of ‘measurement invalidity information’ in Proposal 5. When any side condition is not met, RAN4 should either allow additional latency or introduce requirement applicability rule.

	Apple
	We support proposal 4, and it means we could clarify in spec that longer delay would be expected without having detailed requirement for SI reading, since we don’t think it’s a typical case to require UE to read SI in mobility requirement.
If proposal 2 also means no detailed requirement would be specified for such corner case and only some clarification is needed in spec, we are also fine with proposal 2.

	Intel
	We can support proposal 2 if the information is not provided by the network.

	MTK
	If the timing information of neighboring cell is NOT provided: 
· We can consider Proposal 1, 2, 4. The difference is on how much details we would like to capture in the RAN4 spec. RAN4 can focus on the discussion on more typical cases that if “the timing information of neighboring cell is provided”

 If the timing information of neighboring cell is provided:
· We still support Proposal 2 for this case. Even the target cell information is broadcasted in serving SIB, the NTN UE will need to read serving cell’s SIB from time to time to check the target cell information. Thus we also propose the SIB reading time (e.g. every 10 sec) to be included in the measurement period for neighbouring cell measurements, even the timing information of neighbouring cell is provided by the serving cell.

	Huawei
	Although we are listed under Proposal 2, we support more Proposal 1 and Proposal 4, i.e. when the required information is not provided, there would be no requirement or long delay than the requirements would be expected. We prefer to not define detailed requirements for such cases.

	Samsung
	We support Proposal 2 and 3, and slightly prefer to have RAN2 response first to start detailed discussion. 
We are not of the view that reporting “measurement invalidity information” in Proposal 5 is needed, but open to discuss it. And it seems Proposal 5 can be considered as part of Proposal 2.

	LGE
	Delay
We also think Proposal 2 is same as proposal 4.
Measurement report
In RAN1 and RAN2 discussion, a UE may not has valid ephemeris information in some cases and the UE can figure out information validity using validity timer. Thus, in some cases, UE perform measurement using expired (invalid) information. If the measurement is under the invalid information, network should be aware of the situation. So, proposal 5 should be considered.

	Xiaomi
	Proposal 3, we think it is better to have RAN2’s feedback, then RAN4 can have the further discussion on whether the extra SIB reading delay is accounted in RRM requirements. 

	ZTE
	We prefer proposal 4, which is a general description of the additional delay. 

	THALES
	RAN2 response is required.
However, the measurement report could be delayed until the validity of ephemeris data or Common TA parameters is guaranteed. (only the 1st part of Option 5), therefore proposing new Option 6:
“The measurement report could be delayed until the validity of ephemeris data or Common TA parameters is guaranteed, and no RRM requirement is needed if target cell’s timing information in terms of validity or accuracy is not provided to UE”


	CATT
	We can support proposal 1 and 4.

	CMCC
	Proposal 4. Also OK with proposal 3.

	Nokia
	Proposal 2.



Issue 1-6-2: Which parameters are necessary for Measurement and/or Mobility
· Proposal 1: (Apple)
· Parameters to derive timing/spatial relation between the UE and non-serving cell(s), e.g. K_offset, N_TA,common, ephemeris information, polarization information, etc
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	Is the point that the necessity of parameters is to abbreviate measurement time, but doesn’t mean that measurement is invalid unless those parameters are available in time?
If so, we think it shall be ok to have a list of parameters, but detail is FFS, e.g. accuracy and valid time etc, but those parameters are NOT assumed to be mandatory e.g. Issue 1-6-1.

	Qualcomm
	Agree with Proposal 1. Whether and how to get those information would be subject to a  further discussion which seems to be covered in Issue 1-6-1.

	Apple
	Support proposal 1; and those four key parameters shall be delivered to UE for measurement or handover purpose, otherwise the corresponding delay requirement could be extended. But we are fine to further discuss if there is any other parameter shall be considered as well.

	Intel
	We support proposal 1.

	Huawei 
	We suggest to further clarify what is the required information because this may be different for measurement and HO. For example, would the K_offset or common TA be required for measurement?

	Samsung
	Issue 1-6-1 should be tackled first.

	Xiaomi
	It is better to ask RAN1/2 to provide the list of parameters, and whether these parameters are broadcasted by serving cell.

	ZTE
	Need further discussion.

	THALES
	There might be other parameters, we should not restrict only to these ones.

	CATT
	We think it can be different for measurement and mobility. We are not sure about the question. For measurement, the only necessity of parameters is frequencies and SMTC config. But for the mobility, such as HO and so on related to UL transmission, all the aspects in Proposal 1 are needed.

	CMCC
	FFS. Better to wait for RAN1/2 on the list of parameters.



Issue 1-6-3: Assumption on the satellite position prediction error
· Proposal 1: (Huawei)
· Define the assumption on the satellite position prediction error as 30m, taking into account both UE estimation inaccuracy and ephemeris information inaccuracy.
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	It depends on whatever RRM requirements we shall look for. We raised the issue of how this type of inaccuracy affects different needs in R4-2118347. The precise quantity of prediction errors is FFS, taking into consideration various demands for inaccuracy (UL synchronization, SMTC). And, as far as we can observe, 30m is a rather strict amount that has no impact on RRM or initial access.
The second question is how to use it. shall the accuracy level be mandatory for requirements or be the criteria to differentiate different requirements? 
· If former one, maybe difficult because no satellite position update periodicity is agreed. 
· If later one, we take it (error or inaccuracy) as sort of bound to distinguish different requirements. But ‘prediction error’ is agnostic to NW and UE in reality. Regarding this, valid timer which concept is discussed in RAN1 can be referred to replace predict error on position.

	Qualcomm
	The acceptable error would be different for different RRM requirements, case by case. We also share a similar view as Ericsson that ‘valid timer’ like concept can be considered here. And the details should be based on RAN1 and/or RAN2 confirmation.

	Apple
	As discuss in NTN timing thread #225, we propose 50m as same as the UE GNSS error. The ephemeris calculation error mainly comprise: (1)error from orbital propagator model used by UE and (2)error due to outdated ephemeris information.  

	Huawei
	Our intention is to define some assumptions on the satellite position prediction error, which would serve similar role as the GNSS accuracy assumption as used in UL timing requirements. In other words, requirements would apply provided the satellite position prediction error is < X. The exact value of X can be further discussed.
We are open to consider the valid timer as defined by RAN1, but for the purpose of defining RRM requirements, we may still need to have an assumption for the satellite position prediction error when the valid timer is running, i.e. we cannot assume there is no error as long as valid timer is running.

	Xiaomi
	It can be discussed in thread#225.

	THALES
	Topic already discussed in #225, see:
Issue 2-2-3: The error(s) should be accounted for Te_SAT.
Issue 2-2-4: The value for Te_SAT.
30m is ok, with the comment that it should consider both i) the errors due to orbit propagation at network control center plus ii) the errors due to orbit propagation at the UE in the Te_SAT.
We further propose to remove “prediction” and change the name of the issue to: Assumption on the satellite position error

	CATT
	Which RRM requirements are related to it except timing?

	CMCC
	Same comments as CATT, which requirements are considered for this error assumption?



Issue 1-7: RRM Spec Documentation
	R4-2117335
	CATT
	Proposal 9: We have no strong view for RRM spec documentation and prefer to create separate sections for NTN only.

	R4-2117456
	Apple
	Proposal 5: RAN4 to incorporate NTN specific RRM requirements in separate section(s) of existing RAN4 TS38.133.

	R4-2119507
	THALES
	Proposal 1: RAN4 should not consider a new specification for RRM NTN UE, if most requirements are the same as for RRM TN UE.
Proposal 2: If different from TN UE RRM requirements, the NTN UE RRM requirements can be considered in separate sections of TN UE RRM specification (i.e. TS 38.133).



Issue 1-7-1: NTN UE RRM requirements can be considered in separate sections of 38.133, if needed.
· Proposal 1: (Apple, Thales)
· Yes
· Recommended WF
· Companies are encouraged to provide their views on this issue. 
	Company
	Comments

	Ericsson
	We don’t support propose 1.
Refer to [93e-34-NR-NTN-WID] in RAN#93-e, this is to be discussed/decided at RAN#94-e. More discussion in RAN4 will not get agreement and be a waste of time.

	Qualcomm
	Agree with Ericsson’s comment although I captured the proposal as a moderator.

	Apple
	Support proposal 1.

	Huawei
	Same comment as Ericsson.

	Samsung
	We are of the view that a separate NTN RRM specification is needed. However, it should be discussed/decided at RAN#94-e.

	Xiaomi
	We support proposal 1, but it should be discussed in RAN#94e plenary meeting.

	ZTE
	Agree with Ericsson’s comment.

	THALES
	Support proposal 1.
We need to understand the companies view in RAN4 with respect to NTN RRM aspects.
This document was submitted for “discussion” (not “decision” or “agreement”), so we need at least.. to discuss.

	CATT
	Support proposal 1 to be clearer.

	CMCC
	Proposal 1. Also OK to discuss in RAN#94



Summary for 1st round 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Issue 1-1: Requirements for Different Deployments
	
	Status summary 

	Issue 1-1-1
	Companies’ views:
RAN4 to define different RRM requirements for different deployments, e.g. satellite types, altitude, earth-fixed vs. –moving, etc.
· Proposal 1: (CATT, LGE, CATT, Ericsson, Qualcomm, Apple, MTK, Huawei, Samsung, LGE, Xiaomi, ZTE, THALES, CATT, CMCC, Nokia)
· Yes
· 3 companies: only when the needs for different requirements are identified.
· 1 company: clarification on type of satellites.

Tentative agreements:
RAN4 to define different RRM requirements for different deployments, e.g. quasi-earth fixed cell and earth moving cell for NGSO, and satellite types, e.g. GSO and NGSO with different altitudes.
· (Note) The requirements are defined in such a way that those are applicable for different deployments and satellite types and different deployment and satellite types can have different requirements. However, it doesn’t necessarily mean RRM requirements for different deployments and satellite types can’t be the same.
Recommendations for 2nd round:
Agree to Tentative agreements


Issue 1-2: TN-NTN
	
	Status summary 

	Issue 1-2-1
	Companies’ views:
RRM requirements for RRC Connected mode
· Proposal 1: (CATT, Huawei, MediaTek, Qualcomm, Apple, Samsung, ZTE, CATT, CMCC)
· down prioritize or do not define the measurement/mobility requirements for TN-NTN in RRC connected mode
· Proposal 2: (Ericsson, LGE, Xiaomi, THALES, Nokia)
· Existing RRM principle can cover TN-NTN mobility without enhancements
· Proposal 3: (LGE)
· The measurement/mobility requirements for TN-NTN in connected mode has same priority with requirement for other scenarios (such as within NTN for connected/idle and TN-NTN for idle)

Tentative agreements:
In the first phase, RAN4 to first define measurement/mobility requirements for NTN-NTN in RRC connected mode. Whether/how to define measurement/mobility requirements for TN-NTN in RRC connected mode will be separately discussed in the second phase.
· (Moderator’s Note) As companies supporting Proposal 2 believe “Existing RRM principle can cover TN-NTN mobility”, the phased approach is expected to be agreeable to the group. 
Recommendations for 2nd round:
Agree to Tentative agreements


Issue 1-3: Side condition and Simulations
	
	Status summary 

	Issue 1-3-1
	Companies’ views:
Keep the same side conditions in terms of S(I)NR as legacy
· Proposal 1: (Ericsson, Huawei, Qualcomm, Xiaomi, THALES, Intel, Apple, Samsung, CMCC)
· Keep the same side conditions as legacy at least as start point. It can be examined in performance part phase.
· Proposal 2: (CATT)
· The higher side condition for RRM measurement requirements should be defined for LEO, such as at Es/Iot ≥ [-3 or -4] dB
· Proposal 3: (Nokia)
· The serving cell, when considering time dynamic conditions in NTN, may not provide the optimal downlink SINR, and thus may not be the same cell as identified in snapshot simulations.

Tentative agreements:
NTN RRM measurement/mobility requirements reuse the same side conditions in terms of S(I)NR as legacy unless a specific technical issue is identified.
· (Note) To re-open the discussion on side condition change, technical analysis on issue and resolution shall be provided.
Recommendations for 2nd round:
Agree to Tentative agreements

	Issue 1-3-2
	Companies’ views:
Elevation angle
· Proposal 1: (Qualcomm)
· Elevation angle lower than 30deg shall not be considered in measurement/mobility requirements for all satellite types.
· Proposal 2: (Ericsson, Qualcomm)
· For LEO, elevation angle lower than 20deg shall not be considered in measurement/mobility requirements for all satellite types.
· Proposal 3: (Apple)
· For GEO: 10deg
· For LEO: 30deg
· Proposal 4: (Apple)
· For GEO: 10deg
· For LEO: 10deg
· Proposal 5: (Huawei)
· Do not define any condition on elevation angle
· Others: (LGE, THALES, CMCC)
· Is this for simulation assumption?

Tentative agreements:
NA
Recommendations for 2nd round:
In moderator’s understanding, elevation angle can have impacts on UE implementation scope, e.g. satellite position prediction/tracking, relevant time/frequency prediction/tracking, etc.
Further discussion on the following proposals:
Elevation angle to be considered in RRM measurement/mobility requirements
· Proposal 1:
· For GEO: 30deg
· For LEO: 30deg
· Proposal 2: 
· For GEO: 30deg
· For LEO: 20deg
· Proposal 3: (Apple)
· For GEO: 10deg
· For LEO: 30deg
· Proposal 4: (THALES)
· Do not define any condition on elevation angle

	Issue 1-3-3
	Companies’ views:
The number of neighbour cells/beams for measurement
· Proposal 1: (Qualcomm)
· For GEO, the number of neighbour cells/beams for measurement should not be larger than 3.
· Proposal 2: (Ericsson, Qualcomm, Samsung, THALES)
· For GEO, the number of neighbour cells/beams for measurement <= 4.
· Others: (Huawei, CATT, CMCC)
· Do not define # of cells, instead, define # of SSBs as [8] in Issue 3-1-3: Capability on the number of Measurement Carriers/Cells/SSBs.

Tentative conclusion:
· For GEO, the number of neighbour cells/beams for measurement <= 4.
· UE capability on the number of Measurement Carriers/Cells/SSBs will be discussed/determined separately.
Recommendations for 2nd round:
Agree to Tentative conclusion

	Issue 1-3-4
	Companies’ views:
Further System level Simulation
· Proposal 1: (Nokia)
· Comprehensive examination is needed, e.g. Dynamic system level simulations.

Tentative conclusion:
· Comprehensive examination is needed, e.g. Dynamic system level simulations.

Session chair’s suggestion in 1st round GTW:
Session chair: If simulations are used to derive conclusions, then common simulation assumptions are encouraged
Recommendations for 2nd round:
As per Session Chair’s suggestion, further discuss how to proceed with system level simulation in detail, e.g. common simulation assumption, expected outcomes, etc.


 Issue 1-4: DRX Cycle
	
	Status summary 

	[bookmark: _Hlk86954994]Issue 1-4-1
	Companies’ views:
Applicability of Legacy DRX Cycles for GEO
· Proposal 1: (CATT, Intel, Qualcomm, Apple, Ericsson, MTK, Huawei, LGE, Xiaomi, ZTE, THALES, CMCC, Nokia)
· All Rel-16 DRX cycle lengths should be applicable

Tentative agreements:
All Rel-16 DRX cycle lengths are applicable for GEO
Recommendations for 2nd round:
Agree to Tentative agreements

	Issue 1-4-2
	Companies’ views:
Applicability of Legacy DRX Cycles for NGSO, e.g. LEO
· For quasi-earth fixed LEO,
· Proposal 1: (Intel, Ericsson, Qualcomm, Apple, LGE, Xiaomi, THALES, Nokia)
· All Rel-16 DRX cycle lengths should be applicable
· Proposal 2: (Huawei, LGE, ZTE, CATT, CMCC)
· FFS
· For earth moving fixed LEO, all Rel-16 DRX cycle lengths are applicable 
· Proposal 1: (Intel, LGE)
· All Rel-16 DRX cycle lengths should be applicable
· Proposal 3: (Apple)
· 2.56s DRX cycle is not used for earth-moving LEO deployment
· Proposal 3: (Huawei, LGE, Xiaomi, ZTE, THALES, CATT, CMCC, Nokia)
· FFS

Tentative agreements:
· For quasi-earth fixed LEO, all Rel-16 DRX cycle lengths are applicable
· For earth moving fixed LEO,
· Proposal 1: (Intel, LGE)
· All Rel-16 DRX cycle lengths should be applicable
· Proposal 3: (Apple)
· 2.56s DRX cycle is not used for earth-moving LEO deployment
· Proposal 3: (Huawei, LGE, Xiaomi, ZTE, THALES, CATT, CMCC, Nokia)
· FFS

Recommendations for 2nd round:
Agree to Tentative agreements, and further discuss DRX cycle lengths for earth moving fixed LEO.


  
Issue 1-5: Cell Service Time
	
	Status summary 

	Issue 1-5-1
	Companies’ views:
Measurement based on Cell Service Time
· Proposal 1: (Ericsson, Nokia)
· “broadcasted cell stop-time”-“UE measurement start-time” in ‘timing information’ shall be equal to Tdetect,NR_Intra/ Tdetect,NR_Inter at least or longer
· Clarification and further explanations:
· Update of requirement for reselection is shown as below exemplarily: ‘The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS38.304 [1] within Tdetect,NR_Intra when that Treselection= 0 before cell is going to stop serving the area, if applicable .’  
· And, “broadcasted cell stop-time”-“UE measurement start-time”
· Proposal 2: (Xiaomi)
· If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of measurement and evaluation of serving cell is not applied.
· If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of evaluation of neighbour cell(s) is not applied.
· Proposal 3: (LGE, CATT, Nokia)
· If cell stop time is broadcast from serving cell, a UE should start measurement on neighbor cells before defined IDLE measurement time (Tdetect, Tmeasure, and Tevaluate) from cell stop time.
· Proposal 4: (CATT, Huawei)
· RAN4 should discuss how specifying requirements for UE start measurement based on broadcast of quasi earth fixed cell stop time, and to perform relative HO.
· RAN4 to discuss how to define the idle mode measurement requirements considering RAN2 agreement that exact time to start measurements can be up to UE implementation in certain cases.
· Proposal 5: (Qualcomm, Apple, Huawei, Xiaomi, THALES, CATT, CMCC)
· FFS on whether and how to define requirements
· Proposal 5a: (MTK)
· Leave it to UE implementation

Tentative agreements:
NA
Recommendations for 2nd round:
Further discussion


 
Issue 1-6: Neighbour/Target Cell/Satellite Information Acquisition
	
	Status summary 

	Issue 1-6-1
	Companies’ views:
If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE
· Proposal 1: (CATT, Intel, Huawei, CATT)
· No RRM requirement is specified or applied.
· Proposal 2: (MediaTek, Ericsson, Qualcomm, Apple, Intel, Samsung, LGE, Nokia)
· SIB reading time or extra measurement time should be additionally included in RRM requirements and details are FFS
· Proposal 3: (Xiaomi, Qualcomm, Samsung, CMCC)
· RAN4 send LS to RAN1/2 to clarify whether the parameters to derive timing relation between UE and non-serving cell(s) for measurement and/or handover are provided by serving cell.
· Proposal 4: (Apple, Ericsson, Huawei, LGE, ZTE, CATT, CMCC)
· clarify in spec that additional delay is expected for the corresponding requirement.  
· Proposal 5: (LGE, Ericsson, Samsung)
· Because of invalidity of ephemeris data or Common TA, the measurement report can be delayed until the validity of ephemeris data or Common TA parameters is guaranteed, or it should be reported that measurements are based on invalid information.
· Proposal 6: (THALES)
· The measurement report could be delayed until the validity of ephemeris data or Common TA parameters is guaranteed, and no RRM requirement is needed if target cell’s timing information in terms of validity or accuracy is not provided to UE”

Tentative agreements:
If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE, clarify in spec that additional delay is expected for the corresponding requirement, e.g. SIB reading time.
RAN4 send LS to RAN1/2 with the following contents (details can be discussed in the second round):
· Clarify whether and how those parameters to be used for deriving timing relation between UE and non-serving cell(s) for measurement and/or handover are provided by serving cell.
· What is UE behaviour if the information is not provided by serving cell.
Online discussion in 1st round GTW:
· Discussion
· Intel: agree with moderator WF
· Apple: we do not need detailed requirement but suggest to add clarification that additional delay will apply
· Huawei: neighbor cell timing shall be clarified. Also need to clarify validity and accuracy. Prefer not to define specific requirements similar to Apple. 
· LGE: We are fine with moderator WF. If the measurement is based on outdated information, then we assume that NW will be aware on this. Need to ask RAN2 to allow UE to inform on outdated information.
· E///: Need to be clear in the LS on which exactly requirements we are taking (validity and accuracy). How to define requirements needs to be discussed and we prefer not to define ambiguous requirements. Need to have exact time.
· Session chair: continue discussion in the 2nd round.

Recommendations for 2nd round:
Based on the online discussion, majority companies seem to see the necessity for sending LS to RAN2 and/or RAN1 for NTN RRM measurement/mobility requirement development. During the second round, companies are encouraged to share what needs to be asked to RAN2 and/or RAN1 in the LS in detail.

	Issue 1-6-2
	Companies’ views:
Which parameters are necessary for Measurement and/or Mobility
· Proposal 1: (Apple, Ericsson, Qualcomm, Intel, Huawei, )
· For measurement and mobility requirements, required NTN specific parameters need to be listed, e.g.
· Parameters to derive timing/spatial relation between the UE and non-serving cell(s), e.g. K_offset, N_TA,common, ephemeris information, polarization information, etc
· Proposal 1a: (Qualcomm, Intel, Samsung, Xiaomi. CMCC)
· Related to Issue 1-6-1 and needs RAN2 input

Tentative agreements:
For measurement and mobility requirements, required NTN specific parameters need to be listed, e.g.
· Parameters to derive timing/spatial relation between the UE and non-serving cell(s), e.g. K_offset, N_TA,common, ephemeris information, polarization information, etc
The parameters will be listed, and included in the LS as a part of Issue 1-6-1 for RAN2 confirmation.

Recommendations for 2nd round:
Agree to Tentative agreements, and further discussion in detail under Issue 1-6-1 as a part of the LS.

	Issue 1-6-3
	Companies’ views:
Assumption on the satellite position prediction error
Diverging views on the level of accuracy, whether/how to use it, etc.
Tentative agreements:
NA
Recommendations for 2nd round:
Further discussion in detail under Issue 1-6-1 as a part of the LS.


 Issue 1-7: RRM Spec Documentation
	
	Status summary 

	Issue 1-7-1
	Companies’ views:
NTN UE RRM requirements can be considered in separate sections of 38.133, if needed.
· Proposal 1: (Apple, THALES, CATT)
· Yes
· Proposal 2: (Ericsson, Qualcomm, Huawei, Samsung, Xiaomi, ZTE, CMCC)
· No further discussion (to be discussed/decided at RAN#94-e)

Tentative conclusion:
No further discussion on RRM spec documentation format. RAN4 understanding is the decision will be made in RAN#94 e-meeting.
Session chair’s suggestion in 1st round GTW:
Session chair: No decisions will be made in RAN4 on whether separate specification will be used for NTN RRM. The decision is planned to be made in RAN #94e (December 2021). To facilitate progress and better understanding companies can share views on NTN RRM specification structure under assumption of separate or same specifications.
Recommendations for 2nd round:
Interested companies can share their views on the spec structure.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round
Issue 1-1: Requirements for Different Deployments
Issue 1-1-1: RAN4 to define different RRM requirements for different deployments, e.g. satellite types, altitude, earth-fixed vs. –moving, etc.
Tentative agreements:
RAN4 to define different RRM requirements for different deployments, e.g. quasi-earth fixed cell and earth moving cell for NGSO, and satellite types, e.g. GSO and NGSO with different altitudes.
· (Note) The requirements are defined in such a way that those are applicable for different deployments and satellite types and different deployment and satellite types can have different requirements. However, it doesn’t necessarily mean RRM requirements for different deployments and satellite types can’t be the same.
 
Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	
	



Issue 1-2: TN-NTN
Issue 1-2-1: RRM requirements for RRC Connected mode
Tentative agreements:
In the first phase, RAN4 to first define measurement/mobility requirements for NTN-NTN in RRC connected mode. Whether/how to define measurement/mobility requirements for TN-NTN in RRC connected mode will be separately discussed in the second phase.

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	Ericsson
	Is there any time plan on the second phase? 

	LGE
	We can consider the phase approach. However, only two meetings are left in Rel-17. What is the time line for first and second phase?
Due to the time limitation, we think TN-NTN in RRC connected mode can be discussed in the first phase. Also we think that requirements for TN in RRC connected mode can be reused for TN-NTN mobility as well as NTN-NTN in RRC connected mode.



Issue 1-3: Side condition and Simulations
Issue 1-3-1: Keep the same side conditions in terms of S(I)NR as legacy
Tentative agreements:
NTN RRM measurement/mobility requirements reuse the same side conditions in terms of S(I)NR as legacy unless a specific technical issue is identified.
· (Note) To re-open the discussion on side condition change, technical analysis on issue and resolution shall be provided.

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	
	



Issue 1-3-2: Elevation angle
Tentative agreements:
Elevation angles to be considered in RRM measurement/mobility requirements are:
· Option 1:
· For GEO: 30deg
· For LEO: 30deg
· Option 2: 
· For GEO: 30deg
· For LEO: 20deg
· Option 3: (Apple)
· For GEO: 10deg
· For LEO: 30deg
· Option 4: (THALES)
· Do not define any condition on elevation angle

Moderator’s Note: (Will be removed in the final version of WF)
Please strive to minimize the number of options.
	Company
	Comments

	Apple
	Option 3 to follow the RAN1 TR38.821.

	Ericsson
	We can support Option 3. But we interpret the angle is only for simulation calibration cases. 
It shall be noted that we don’t think practical RRM measurements have this kind of limitation, e.g. if LEO satellite angle is lower than 30deg, measurements are prevented.

	LGE
	If it is only for simulation assumption, we don’t have strong view. But, if the measurements are restricted by the certain angle, more discussion for the value of elevation angle is needed.

	CMCC
	Clarification is needed on whether this is for simulation or for limitation on the requirements. We agree with Ericsson that measurement should not be limited due to certain degrees.

	Huawei
	We support option 4. 
It is not fully clear to us why elevation angle should be considered as a side condition for measurement requirements in addition to Es/Iot.

	Nokia
	Share the same view as Ericsson.



Issue 1-3-3: Elevation angle
Tentative agreements:
· For GEO, the number of neighbour cells/beams for measurement <= 4.
· UE capability on the number of Measurement Carriers/Cells/SSBs will be discussed/determined separately.

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	Ericsson
	We don’t see the reason of the number of neighbour cells/beams for measurement <= 4 which can convince us. The interpretation assumes each GEO shall occupy one SMTC and if maximal SMTC is 4, then GEO number shall be 4 accordingly. But, we don’t think ‘each GEO shall occupy one SMTC’ is sufficiently reasonable, we suggest TBD on the number.

	Huawei 
	Is first bullet for one frequency layer that is served by GEO? If so, we suggest to clarify it.



Issue 1-3-4: Further System level Simulation
Tentative agreements:
FFS on Comprehensive examination, e.g. Dynamic system level simulations.

Moderator’s Note: (Will be removed in the final version of WF)
As per Session Chair’s suggestion, supporting companies are highly encouraged to provide details about how to proceed with system level simulation, e.g. common simulation assumption, expected outcomes, etc.
	Company
	Comments

	Ericsson 
	We can discuss it after meeting.



Issue 1-4: DRX Cycle
Issue 1-4-1: Applicability of Legacy DRX Cycles for GEO
Tentative agreements:
All Rel-16 DRX cycle lengths are applicable for GEO

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	
	



Issue 1-4-2: Applicability of Legacy DRX Cycles for NGSO, e.g. LEO
Tentative agreements:
· For quasi-earth fixed LEO, all Rel-16 DRX cycle lengths are applicable
· For earth moving fixed LEO,
· Option 1: (Intel, LGE)
· All Rel-16 DRX cycle lengths should be applicable
· Option 2: (Apple)
· 2.56s DRX cycle is not used for earth-moving LEO deployment
· Option 3: (Huawei, LGE, Xiaomi, ZTE, THALES, CATT, CMCC, Nokia)
· FFS

Moderator’s Note: (Will be removed in the final version of WF)
For earth moving fixed LEO, Moderator would like to leave all options open until next RAN4 meeting. If you have any concern, please share it and be specific.
	Company
	Comments

	
	



Issue 1-5: Cell Service Time
Issue 1-5-1: Measurement based on Cell Service Time
Tentative agreements:
· Option 1: (Ericsson, Nokia)
· “broadcasted cell stop-time”-“UE measurement start-time” in ‘timing information’ shall be equal to Tdetect,NR_Intra/ Tdetect,NR_Inter at least or longer
· Clarification and further explanations:
· Update of requirement for reselection is shown as below exemplarily: ‘The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS38.304 [1] within Tdetect,NR_Intra when that Treselection= 0 before cell is going to stop serving the area, if applicable .’  
· And, “broadcasted cell stop-time”-“UE measurement start-time”
· Option 2: (Xiaomi)
· If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of measurement and evaluation of serving cell is not applied.
· If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of evaluation of neighbour cell(s) is not applied.
· Option 3: (LGE, CATT, Nokia)
· If cell stop time is broadcast from serving cell, a UE should start measurement on neighbor cells before defined IDLE measurement time (Tdetect, Tmeasure, and Tevaluate) from cell stop time.
· Option 4: (CATT, Huawei)
· RAN4 should discuss how specifying requirements for UE start measurement based on broadcast of quasi earth fixed cell stop time, and to perform relative HO.
· RAN4 to discuss how to define the idle mode measurement requirements considering RAN2 agreement that exact time to start measurements can be up to UE implementation in certain cases.
· Option 5: (Qualcomm, Apple, Huawei, Xiaomi, THALES, CATT, CMCC)
· FFS on whether and how to define requirements
· Option 5a: (MTK)
· Leave it to UE implementation

Moderator’s Note: (Will be removed in the final version of WF)
Please strive to minimize the number of options.
	Company
	Comments

	Apple
	Option 5.

	Ericsson
	We support Option 1. We understand, if correctly, Option 3 has similar meaning, therefore we expect Proponents on Option 3 can converge together with proper wording from requirement point of view. 

	LGE
	Support option 3. UE measurement time should be guaranteed. 

	CMCC
	Support option 1. The minimum requirements for UE measurement time should be specified. If UE would like to measure ahead of time, it is up to UE implementation.

	MTK
	Option 5 is fine to us.

	Huawei 
	Option 5



Issue 1-6: Neighbour/Target Cell/Satellite Information Acquisition
Issue 1-6-X: Neighbour/Target Cell/Satellite information for NTN measurement/mobility
· Issue 1-6-1: If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE
· Issue 1-6-2: Which parameters are necessary for Measurement and/or Mobility
· Issue 1-6-3: Assumption on the satellite position prediction error

Tentative agreements:
Will be discussed over a separate email thread “[101-e][224] NR_NTN_solutions_RRM_1_LS#2 (LS to RAN2 and/or RAN1)”, and the outcome will be captured later.

Summary of discussion carried out over email thread [101-e][224] NR_NTN_solutions_RRM_1_LS#2 (LS to RAN2 and/or RAN1)” in RAN4 official reflector
	Company
	Comments

	LGE
	Need to clarify which parameters are needed for non-serving cell measurement.
In some cases, a UE performs measurement using invalid information since the information from serving cell is not always valid. The UE can aware the validity of the information through valid timer, but, the NW cannot know the fact that measurement reported from UE is based on invalid information. If the UE reports to NW without the fact, it may affect the mobility performance and RRM requirement. So, NW should aware the fact that measurement reported from UE is based on invalid information and RAN4 needs to ask RAN2 to allow UE to inform the fact.

	Qualcomm
	Information for measurement and/or mobility:
1) The ephemeris information (N-cell and Target cell)
a. PVT format or
b. Keplarian format
2) Validity timer information (N-cell and Target cell)
a. ephemeris validity timer
b. common TA validity timer
c. What would the range of validity timer, and can the timer be extended for RRM perspective? E.g. if the required accuracy for N-cell measurement can be relaxed compared to Target-cell for HO
3) Frequency offset information (for the uplink transmission)
a. The frequency offset may be intended to compensate for the Doppler frequency shift on the feeder link, and this can help reduce the burden on the base station in handling the feeder link Doppler frequency shift
4) K_offset (for Target cell)

	MTK
	It would be good to have differentiation between handover and measurements.  E.g. K_offset would be provided for handover but not for measurements.

	Apple             
	Agree with MTK. 
For measurement:
(1) the ephemeris info
(2) validity timer info
(3) freq offset info
(4) polarization info
 
For handover (blind HO also needs measurement/sychronization on the target cell):
(1) the ephemeris info
(2) validity timer info
(3) freq offset info
(4) polarization info
(5)K_offset
(6)Common TA (for HO RACH)

	Ericsson
	Following ’ What is UE behaviour if the information is not provided by serving cell.’, if serving cell provides the information but UE doesn’t/cannot use it, What is UE behaviour ?  
Regarding LGE’s comments on ‘UE report’, shall it be considered for idle mode and active mode?
 
Following ‘What is expected neighbour/target satellite position prediction error for proper NTN cell measurement/mobility’, how RAN2 secure the prediction error is in range and what’s mechanism if prediction error is out of range?

	LGE2
	@Ericsson
'UE report' shall be considered for connected mode.
 
For simplification, we think our view could be combined with Ericsson's question as follows:
If serving cell provides the information but UE doesn't/cannot use it or the information is expired, what is UE behavior?

	THALES
	Regarding the last bullet in [], we are wondering why RAN4 needs to ask RAN1/2 to specify a new target for satellite position error for NTN cell measurement/mobility when RAN4 is already defining its own target taking into account both UE estimation inaccuracy and ephemeris information inaccuracy when defining Te requirement. Would it not make more sense to reuse the same target instead of asking to another group to define a new one ?

	Huawei
	We support to differentiate measurement and mobility as MTK and Apple commented because the required information can be different and also mechanisms for providing the information will be different.
 
We have some questions/comments to the list given by Apple:
-          Is 2) validity timer info needed for measurement? In our understanding, RAN1 has discussed this timer mainly from UL sync perspective, so it may not be applicable for measurement. So far the required accuracy level for ephemeris info from measurement perspective is not clear in RAN4, so maybe we can leave 2) out for the time being.
[Apple]: our understanding is UE could use valid ephemeris information to estimate the PVT information of target  satellite for UE DL measurement. But if timer is expired we are not sure how much it would degrade the measurement performance. If such information can provide to UE, at least UE could be aware if the PVT information for receiver algorithm is reliable or not. But we agree that this is a new issue, and we are fine to not include (2) in measurement information for the timing being.
-          What is exactly included in 3)? Is it related to Doppler compensation for the service link or feeder link? We understand it should be for the service link because RAN1 has agreed that Doppler shift on the feeder link should be handled by the GW and there should be no spec impact. We suggest to make 3) more clear.
[Apple]: our understanding is also (3) is for the Doppler compensation for service link at UE side.
 
On the bullet in [], we have similar view as Thales that there may be no need to ask other WG, but instead RAN4 could inform the required accuracy or validity to other WGs once RAN4 has reached consensus. 

	Apple2
	Thanks Huawei for the comments and questions. We added our answers inline Huawei’s questions above.

	Apple3
	We have two comments as below,

(1) Why A2 Common TA is needed for measurement? Maybe we could remove it?

(2) We propose to remove the following sentence in Q4:
Questions-4: What would be the expected UE behavior if any or all of the information listed above is not provided to the UE by a serving cell or if any of all of the provided information cannot be used by the UE because, e.g. the validity timer expires? For example, is UE expected to read neighbor or target cell’s system information to get the required information? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?
The reason is: if UE doesn’t have such information (ephemeris, polarization, frequency offset compensation…), UE may not be able to decode the SIB1 of neighbor cell/target cell. But we are not sure what the other UE behavior RAN2 can expect in this case. So we propose to remove the example and let RAN2 indicate which UE behavior shall be expected.

	Qualcomm2
	(1) Why A2 Common TA is needed for measurement? Maybe we could remove it?
[QC] In my understanding, the reason that we need neighbor satellite Ephemeris information is to estimate/predict the neighbor satellite’s DL timing for RSRP accumulation with a certain period of time, e.g. measurement period, because it changes over time. Here, for DL timing prediction, Ephemeris can give you only an estimate of service link delay, which is a part of a total delay. What we need more is feeder link delay which also changes over time. Therefore, the reason that we need Common TA is not different from why we are asking for Ephemeris information.

(2) We propose to remove the following sentence in Q4:
Questions-4: What would be the expected UE behavior if any or all of the information listed above is not provided to the UE by a serving cell or if any of all of the provided information cannot be used by the UE because, e.g. the validity timer expires? For example, is UE expected to read neighbor or target cell’s system information to get the required information? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?
The reason is: if UE doesn’t have such information (ephemeris, polarization, frequency offset compensation…), UE may not be able to decode the SIB1 of neighbor cell/target cell. But we are not sure what the other UE behavior RAN2 can expect in this case. So we propose to remove the example and let RAN2 indicate which UE behavior shall be expected.
[QC] This is to us not different from the case where UE detects a cell and reads SIBs in the initial access mode where UE doesn’t have any information about the cell. So, when UE performs HO to a target cell, if such information is not provided or the previously provided information, e.g. conditional HO, became invalid, UE had to acquire those information as if UE connects to the cell in the initial access mode. And I think this is in line with what majority companies said, e.g. additional time to read SI.

	CATT
	For the text Q4): or can we revise it as: How can UE get the information, by serving cell or reading neighbor/target cell’s system information? Or merge this question in Q3.
  The signalling design of this affects RAN4’ requirements such as additional time.

	Apple4
	(1) Why A2 Common TA is needed for measurement? Maybe we could remove it?
[QC] In my understanding, the reason that we need neighbor satellite Ephemeris information is to estimate/predict the neighbor satellite’s DL timing for RSRP accumulation with a certain period of time, e.g. measurement period, because it changes over time. Here, for DL timing prediction, Ephemeris can give you only an estimate of service link delay, which is a part of a total delay. What we need more is feeder link delay which also changes over time. Therefore, the reason that we need Common TA is not different from why we are asking for Ephemeris information.
[Apple]: Thanks for explanation. We are fine with it.
 
(2) We propose to remove the following sentence in Q4:
Questions-4: What would be the expected UE behavior if any or all of the information listed above is not provided to the UE by a serving cell or if any of all of the provided information cannot be used by the UE because, e.g. the validity timer expires? For example, is UE expected to read neighbor or target cell’s system information to get the required information? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?
The reason is: if UE doesn’t have such information (ephemeris, polarization, frequency offset compensation…), UE may not be able to decode the SIB1 of neighbor cell/target cell. But we are not sure what the other UE behavior RAN2 can expect in this case. So we propose to remove the example and let RAN2 indicate which UE behavior shall be expected.
[QC] This is to us not different from the case where UE detects a cell and reads SIBs in the initial access mode where UE doesn’t have any information about the cell. So, when UE performs HO to a target cell, if such information is not provided or the previously provided information, e.g. conditional HO, became invalid, UE had to acquire those information as if UE connects to the cell in the initial access mode. And I think this is in line with what majority companies said, e.g. additional time to read SI.
[Apple]: the difference is we don’ t have requirement for initial access, and UE is allowed to use long time delay to access one cell. However, in HO delay we would have a delay requirement from UE receiving HO command to RACH on the target cell, if UE cannot even successfully detect/measure the target cell in a certain time period without help of such informations, how can we guarantee UE could successfully RACH to the target cell within a HO delay in this case. And that’s why we proposed to “clarify in spec that additional delay is expected for the corresponding requirement. “ rather than defining a delay requirement with additional SIB reading time. So to us, if the requirement wouldn’t be defined for this case, we may not need to limit the UE behavior. Moreover, I think Q4 is clearly asking RAN2 what the expected UE behavior is, and we may not need to highlight this SI reading in the question.

	Qualcomm3
	I see what you meant regarding Q4. I didn’t mean to drag the discussion toward that direction, additional vs. SI reading.

We can remove the example from Q4, and this should be also what Yanze wants, if I’m correct. I thought the group would want to mention some specific examples.

	LGE3
	It's okay for us to remove the example, but, it needs to inform a little more detail about what the UE behavior is for.
So, can we revise Q4 as:
Questions-4: What would be the expected UE behavior for handover, measurement, and measurement reporting perspective if any or all of the information listed above is not provided to the UE by a serving cell or if any of all of the provided information cannot be used by the UE because, e.g. the validity timer expires? For example, is UE expected to read neighbor or target cell’s system information to get the required information? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?



Issue 1-7: RRM Spec Documentation
Issue 1-7-1: 
Tentative conclusion:
No further discussion on RRM spec documentation format. RAN4 understanding is the decision will be made in RAN#94 e-meeting.

Session chair’s suggestion in 1st round GTW:
Session chair: No decisions will be made in RAN4 on whether separate specification will be used for NTN RRM. The decision is planned to be made in RAN #94e (December 2021). To facilitate progress and better understanding companies can share views on NTN RRM specification structure under assumption of separate or same specifications.

Moderator’s Note: (Will be removed in the final version of WF)
Interested companies can share their views on the spec structure. The provided comments will be included in WF as information.
	Company
	Comments

	
	



Summary for 2nd round 
The outcome of the first and second round discussion:
· R4-2120307, WF on NR NTN RRM requirements, Qualcomm Incorporated, WG4 #101-e
· R4-2120309, LS on NR NTN Neighbor Cell and Satellite Information (to RAN2, cc RAN1), Qualcomm Incorporated, WG4 #101-e


Topic #2: Mobility requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Open issues summary and Companies views’ collection for 1st round
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 2-1: Cell selection and reselection
	R4-2117825
	Xiaomi
	Proposal 1: The existing cell reselection delay requirement based on the existing S/R criteria can be reused for cell reselection in NTN scenarios.
Proposal 2: RAN4 need to define the reasonable cell reselection margin for S/R criteria based cell reselection in NTN scenarios. 

	R4-2117840
	LG Electronics Inc.
	Proposal 1: Quasi-earth fixed cell based mobility requirements should be defined first in IDLE/Inactive mode.
Proposal 4: Wait for further RAN2 decision for location assisted cell reselection.

	R4-2119587
	Qualcomm Incorporated
	Proposal 1: For the legacy mobility requirements applicable to NTN, RAN4 to modify/clarify detailed parameter definitions taking into account NTN specific enhancements, e.g. multiple-SMTC configuration and UE autonomous TA pre-compensation.



Issue 2-1-1: S/R criteria on Cell reselection
· Proposal 1: (Xiaomi)
· The existing cell reselection delay requirement based on the existing S/R criteria can be reused, and a reasonable cell reselection margin for S/R criteria based cell reselection should be defined.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericson
	Can Qoffset, Qoffesttemp and Qhyst be used for the margin requested by the proposal? If yes, it is an implementation issue. 

	Qualcomm
	If “implementation issue” from Ericsson’s comment is about “NW” implementation, we agree with Ericsson’s comment.

	Apple 
	Fine with proposal 1. The cell reselection margin for S/R criteria would be based on the measurement accuracy.

	Huawei 
	The delay for the detection, measurement and evaluation may be re-used from existing requirements, but when to start the measurement as in Issue 1-5-1 needs to be considered when defining the requirements. 

	Xiaomi
	To Ericsson, the cell reselection margin is used to avoid ping-pong effect which is defined in 38.133
“when rangeToBestCell is not configured:
-	the cell is at least 3dB better ranked in FR1 or 4.5dB better ranked in FR2.
when rangeToBestCell is configured:
-	the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value in TS38.304 [1] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell. 
-	if there are multiple such cells, the cell has the highest rank among them. 
-	the cell is at least 3dB better ranked in FR1 or 4.5dB better ranked in FR2 if the current serving cell is among them.”
And we agree with Apple that the margin should be defined based on measurement accuracy.

	THALES
	The existent criteria can be reused, but with different configuration from legacy.
Proposal 1 seems reasonable as starting assumption.

	CMCC
	No need additional margin compared to legacy if the accuracy requirements are the same.

	Nokia
	RAN2 are discussing this issue. RAN4 should take into account the outcome of RAN2.



Issue 2-1-2: Quasi-earth fixed cell based mobility
· Proposal 1: (LGE)
· Quasi-earth fixed cell based mobility requirements should be defined first.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	We have not strong view.  But it’s general way to follow RAN2 progress.

	Apple
	Fine with this proposal 1 as the starting point.

	Huawei
	We would like to know if there is any specific issue that needs further inputs from RAN2 before RAN4 can define mobility requirements for earth moving scenario. If so, we are fine with Proposal 1.

	LGE
	Most RAN2 agreements are based on Quasi-earth fixed cell. So we support proposal 1

	Xiaomi
	Fine with proposal 1.

	THALES
	Yes, of course.

	CATT
	No strong view.

	CMCC
	OK with proposal 1

	Nokia
	Share the same view as Ericsson.



Issue 2-2 CHO
	R4-2117337
	CATT
	Proposal 1: RAN4 can still keep suspending discussion on issues for CHO and cell selection and reselection.

	R4-2117825
	Xiaomi
	Proposal 5：The timeline for NTN CHO should be defined the time between the end of the last TTI containing the RRC command and the end of the reception of the new PRACH.
Proposal 6: The existing conditional handover delay requirement defined in section 6.1.4 TS38.133 can be as baseline for NR NTN CHO.

	R4-2117840
	LG Electronics Inc.
	Proposal 5: Reuse existing CHO requirement for NTN CHO, and ‘the additional delay for TTT for location event can be expected’ could be added for [location and RRM] based CHO.

	R4-2118038
	Intel Corporation
	Proposal 1: For timer-based CHO, the delay uncertainty between HO command and PRACH occasion consists of the timer value and the time offset between serving and neighbour cell SSBs.
Proposal 2: No HO delay requirement is specified for a UE when it is only configured with location based conditional handover in NTN.

	R4-2118811
	Huawei, Hisilicon
	Proposal 1: RAN4 shall discuss the starting point of time and RRM based CHO delay in NTN.
Proposal 2: RAN4 shall discuss the starting point of location and RRM based CHO delay in NTN.
Proposal 3: When UE is configured with C (location and RRM) or D (time and RRM) for CHO, UE only measures the SMTC window which the target cell belongs to, if the condition for location or time is met.



Issue 2-2-1: Timeline for NTN CHO
· Proposal 1: (Xiaomi)
· The timeline for NTN CHO should be defined the time between the end of the last TTI containing the RRC command and the end of the reception of the new PRACH.
· Proposal 2: (LGE)
· Reuse existing CHO requirement for NTN CHO, and ‘the additional delay for TTT for location event can be expected’ could be added for [location and RRM] based CHO.
· Proposal 3: (Intel)
· For timer-based CHO, the delay uncertainty between HO command and PRACH occasion consists of the timer value and the time offset between serving and neighbour cell SSBs.
· Proposal 4: (Ericsson)
· For Time/timer-based:
· Time/timer-based+ RSRP CHO shall specify the time [t2] -[t1] or timer. An example of the total delay requirements for the timer-based CHO is shown as below which can reflect that UE shall perform CHO operation before [t2]: 
· DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· Where, TEvent_DU + Tmeasure <[t2] -[t1] or [Ttimer]
· The objective of the example is to highlight how evaluation of CHO configurations is treated separately by the UE. Terminology of [t2] -[t1] and [Ttimer] can be updated based on RAN2 further progress.
· For location-based:
· Define [tposition_in] is the time when UE location becomes further than threshold and UE can perform CHO to the candidate target cell, [tposition_out ] is the time when UE location becomes smaller/lower than threshold after [tposition_in] passes by.
· DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· Where, Tinterrupt + TCHO_execution < [tposition_out ] - [tposition_in]
· Here, introduction of [tposition_in] and [tposition_out ] is to secure HO procedure doesn’t miss the target cell in case that target cell position is further than threshold within limited time.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	Our proposal isn’t captured here.
It should be highlighted that in timer-based +RRM CHO or location-based +RRM CHO, timer/location and RSRP are treated (e.g. TTT) separately by the UE. That is the reason no ‘extra’ delay due to timer/location shall be added into existing CHO requirements. 
For Time/timer-based:
Time/timer-based+ RSRP CHO shall specify the time [t2] -[t1] or timer. An example of the total delay requirements for the timer-based CHO is shown as below which can reflect that UE shall perform CHO operation before [t2]: 
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
Where, TEvent_DU + Tmeasure <[t2] -[t1] or [Ttimer]
For location- based:
Define [tposition_in] is the time when UE location becomes further than threshold and UE can perform CHO to the candidate target cell, [tposition_out ] is the time when UE location becomes smaller/lower than threshold after [tposition_in] passes by.
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
Where, Tinterrupt + TCHO_execution < [tposition_out ] - [tposition_in]
Here, introduction of [tposition_in] and [tposition_out ] is to secure HO procedure doesn’t miss the target cell in case that target cell position is further than threshold within limited time.

	Qualcomm
	[Comment as Moderator]
To Ericsson: If I’m not wrong, the contribution R4-2118348 with the above proposals is submitted to wrong AI “8.13.5.2”. That is why the proposals are not included in the summary. Now the proposal is added as Proposal 4 for other companies’ review and input.
[Comment as delegate]
In our understanding of RAN2 agreements, “timer/location and RRM” is still FFS.
For Proposal 4, please elaborate on “the time when UE location becomes further than threshold” and “time when UE location becomes smaller/lower than threshold” a bit further.

	Apple
	The starting point and ending point in proposal 1 is fine to us for CHO requirement. For other details of CHO requirement, more conclusions from RAN2 about “options C: location and RRM and D: time and RRM to be configuration options for CHO” are needed.

	Intel
	We would like to point out that the timing difference between serving and target cell has to be taken into consideration of the total delay of the CHO.

	Huawei
	Suggest FFS
Even we follow the existing CHO start point definition (which needs to be discussed and confirmed), we need to discuss how to accommodate the uncertainty for the time or location trigger event to occur. In Proposal 3 and 4, for time based CHO, only the timer duration (t2-t1) is considered, but t1 is an absolute UTC time, so the time period from the CHO command to t1 should be also accounted. 
We need more time to check Proposal 4 for the location based CHO part.

	LGE
	In our understanding for time and RRM based CHO, new PRACH transmission is only performed between t1 and t2. So, we think that it is not much difference from existing CHO. We are fine with waiting further conclusion from RAN2

	Xiaomi
	Proposal 1 can be considered as the general principle to define the timeline for CHO delay requirement, and we are fine to have further detail discussion for different cases, e.g. location and RRM and time and RRM.

	THALES
	FFS

	CATT
	RAN2 has agree that “Combination of serving and target cell reference location is supported for location report trigger event and for CHO location trigger. Specify hysteresis and time to trigger for the location event for RRM and CHO”. Therefore RAN4 should specify timer-based+RRM CHO or location+RRM CHO. The current CHO requirements can be start point. The values should be FFS.

	CMCC
	More input from RAN2 is needed.



Issue 2-2-2: Measurement Prioritization during CHO
· Proposal 1: (Huawei)
· When UE is configured with C (location and RRM) or D (time and RRM) for CHO, UE only measures the SMTC window which the target cell belongs to, if the condition for location or time is met.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	Does it mean only one target cell is allowed, which is different from current concept of candidate cell list in terrestrial system? But it may be a NW implementation and decision that the list contains one cell or more cells.

	Qualcomm
	To us, Proposal 1 seems to be a good suggestion based on valid observations. In principle, we do not disagree with the measurement prioritization described in Proposal 1, but we’d like to hear further details about the idea to see if the measurement rule limits UE/NW flexibility too much.

	Apple 
	We think it can be left to network implementation, if only some of the SMTC windows shall be measured with, network could also reconfigure it in CHO (in RRC reconfiguration).

	Huawei
	We would like to clarify the questions and comments from companies:
To Ericsson and QC: Based on Proposal 1, NW could still configure a list of cells for measurement (or even no list is configured which means UE search all cells on the MO), and UE should measure multiple cells and multiple MOs as configured in the MO configuration. This is same as TN.
However, when UE is configured with CHO, and when time or location trigger event occurs, it means UE is very likely to be in the coverage area of the target cell, and with Proposal 1 we suggest in this case UE only measures the SMTC window which the target cell belongs to. In this way, UE could save the measurement for other cells and complete the target cell measurement faster, which means it is more likely to trigger CHO in time
To Apple: It is possible for NW to reconfigure the MO with CHO configuration, but in our understanding, at the time when CHO is configured, the time or location trigger event may have not occurred, so NW may still want the UE to measure multiple cells and multiple MOs (i.e. NW may not want to change the MO configuration when configuring CHO). 

	LGE
	We also think it is a network implementation.

	THALES
	Seems to be network implementation issue.

	CMCC
	Measure only 1 target cell may be OK in NTN scenario. But it better to left the flexibility to implementation



Summary for 1st round 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Issue 2-1: Cell selection and reselection
	
	Status summary 

	Issue 2-1-1
	Companies’ views:
S/R criteria on Cell reselection
· Proposal 1: (Xiaomi, Ericsson, Qualcomm, Apple, Huawei, THALES, CMCC)
· The existing cell reselection delay requirement based on the existing S/R criteria can be reused
· Proposal 1a: (Xiaomi, Apple, THALES)
· A reasonable cell reselection margin for S/R criteria based cell reselection should be defined based on measurement accuracy
· Proposal 1b: (Ericsson, Qualcomm)
· Implementation issue
· Proposal 1c: (CMCC)
· No relaxation
· Proposal 2: (Nokia)
· Wait for RAN2 progress

Tentative agreements:
The existing cell reselection delay requirement based on the existing S/R criteria can be reused. FFS on whether/how much relaxation on cell reselection margin is needed.
Recommendations for 2nd round:
Agree to Tentative agreements

	Issue 2-1-2
	Companies’ views:
Quasi-earth fixed cell based mobility
· Proposal 1: (LGE, Apple, Huawei, Xiaomi, THALES, CMCC)
· Quasi-earth fixed cell based mobility requirements should be defined first.
· Proposal 2: (Ericsson, Nokia)
· Follow RAN2 progress

Tentative agreements:
RAN4 to define Quasi-earth fixed cell based mobility requirements first.
Recommendations for 2nd round:
Agree to Tentative agreements



Issue 2-2 CHO
	
	Status summary 

	Issue 2-2-1
	Companies’ views:
Timeline for NTN CHO
· Proposal 1: (Xiaomi, Apple)
· The timeline for NTN CHO should be defined the time between the end of the last TTI containing the RRC command and the end of the reception of the new PRACH.
· Proposal 2: (LGE)
· Reuse existing CHO requirement for NTN CHO, and ‘the additional delay for TTT for location event can be expected’ could be added for [location and RRM] based CHO.
· Proposal 3: (Intel)
· For timer-based CHO, the delay uncertainty between HO command and PRACH occasion consists of the timer value and the time offset between serving and neighbour cell SSBs.
· Proposal 4: (Ericsson)
· For Time/timer-based:
· Time/timer-based+ RSRP CHO shall specify the time [t2] -[t1] or timer. An example of the total delay requirements for the timer-based CHO is shown as below which can reflect that UE shall perform CHO operation before [t2]: 
· DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· Where, TEvent_DU + Tmeasure <[t2] -[t1] or [Ttimer]
· The objective of the example is to highlight how evaluation of CHO configurations is treated separately by the UE. Terminology of [t2] -[t1] and [Ttimer] can be updated based on RAN2 further progress.
· For location-based:
· Define [tposition_in] is the time when UE location becomes further than threshold and UE can perform CHO to the candidate target cell, [tposition_out ] is the time when UE location becomes smaller/lower than threshold after [tposition_in] passes by.
· DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· Where, Tinterrupt + TCHO_execution < [tposition_out ] - [tposition_in]
· Here, introduction of [tposition_in] and [tposition_out ] is to secure HO procedure doesn’t miss the target cell in case that target cell position is further than threshold within limited time.

Tentative agreements:
NA
Recommendations for 2nd round:
More RAN2 progress is needed. Do not pursue further discussion in this meeting.

	Issue 2-2-2
	Companies’ views:
Measurement Prioritization during CHO
· Proposal 1: (Huawei, Qualcomm)
· When UE is configured with C (location and RRM) or D (time and RRM) for CHO, consider prioritization measurement on the SMTC window which the target cell belongs to, if the condition for location or time is met.
· Proposal 2: (Huawei, Ericsson, LGE, THALES, CMCC)
· NW implementation

Tentative agreements:
NA
Recommendations for 2nd round:
Further discussion.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round
Issue 2-1: Cell selection and reselection
Issue 2-1-1: S/R criteria on Cell reselection
Tentative agreements:
The existing cell reselection delay requirement based on the existing S/R criteria can be reused. FFS on whether/how much relaxation on cell reselection margin is needed.
 
Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	
	



Issue 2-1-2: Quasi-earth fixed cell based mobility
Tentative agreements:
RAN4 to define Quasi-earth fixed cell based mobility requirements first.

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	Ericsson
	We have not concerns on agreement itself. But does it mean earth moving cell and GEO mobility requirements shall be prohibited in next meeting discussion, or discussions can go on but only specification update follows the sequence?



Issue 2-2 CHO
Issue 2-2-1: Timeline for NTN CHO
More RAN2 progress is needed. Do not pursue further discussion in this meeting.

Issue 2-2-2: Measurement Prioritization during CHO
Tentative agreements:
· Option 1: (Huawei, Qualcomm)
· When UE is configured with C (location and RRM) or D (time and RRM) for CHO, consider prioritization measurement on the SMTC window which the target cell belongs to, if the condition for location or time is met.
· Option 2: (Huawei, Ericsson, LGE, THALES, CMCC)
· NW implementation

Moderator’s Note: (Will be removed in the final version of WF)
Moderator would like to leave all options open until next RAN4 meeting. If you have any concern, please share it and be specific.
	Company
	Comments

	LGE
	Fine with moderator’s suggestion.



Summary for 2nd round 
The outcome of the first and second round discussion:
· R4-2120307, WF on NR NTN RRM requirements, Qualcomm Incorporated, WG4 #101-e

Topic #3: Measurement procedure requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Open issues summary and Companies views’ collection for 1st round
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 3-1: Multiple SMTCs and Measurement Gap
	R4-2117339
	CATT
	Proposal 1: RAN4 can send a response LS to confirm the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be 4.
Observation: The measurement requirements for a satellite (SMTC) signal may be specified based on specific measurement gap in NTN.
Proposal 2: UE capability regarding the number measurement cell groups is 4.

	R4-2117456
	Apple
	Intra-frequency MO without MG and inter-frequency MO without MG
Proposal 2: for intra-frequency MO without MG and inter-frequency MO without MG,
· if UE has no scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be equal to 4
· otherwise if UE has scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee the total scheduling restriction length less than or equal to X% of the maximum SMTC periodicity length. 
· X is FFS
Intra-frequency MO with MG and inter-frequency MO with MG
Proposal 3: for intra-frequency MO with MG and inter-frequency MO with MG, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee these SMTCs can be contained in active measurement gaps. The concurrent MG number is up to the conclusions in MG enhancement WI. 
Legacy smtc1 and smtc2 configuration
Proposal 4: RAN4 to not consider legacy smtc2 configuration when multiple SMTCs with different offsets configured for NTN MO.

	R4-2117827
	Xiaomi
	Proposal 3: the concurrent MG discussed in Rel-17 MG enhancement WI can be applied for the case of multiple SMTC configurations in one frequency layer in NR NTN.
Proposal 4: The RRM impact on UE assistance information should be considered, e.g. the requirement of timing difference measurement between serving satellite and the neighbour satellite.

	R4-2118037
	Intel Corporation
	Proposal 1: determine in which way RAN4 should specify the requirements:
Option 1: the UE is required to measure on the target neighbour cell with configured timing offsets and receive/transmit on the serving cell at the same time
Option 2: specify scheduling restrictions to avoid such complexity
Option 3: measurement gaps are used on the target neighbour cells
Proposal 2: Introduce the UE capability signalling to indicate to the network, the maximum supported number of SMTC configurations on one ssbFrequency in parallel.
Proposal 3: The network configures multiple SMTC-s with at least different offsets to the UE via RRC and activates a subset of the configurations via MAC CE according to the estimation of timing differences among cells that belong to different satellites.

	R4-2118246
	LG Electronics UK
	Proposal 1. Define the measurement requirements related to multiple SMTCs.
Proposal 2. Consider SMTC/MG window/length margin as [x]ms due to propagation delay estimation error, ephemeris error and UE position error. FFS for value of [x]. 
Proposal 3. RAN4 can study/discuss UE assistant information for SMTC/MG.

	R4-2119354
	Huawei, Hisilicon
	Multiple SMTC
Proposal 1: RAN4 confirms that the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be equal to 4.
Proposal 2: A sharing factor is introduced to the measurement period if UE is configured to measure multiple SMTC windows per MO. Details FFS.
MG
Proposal 3: RAN4 to wait for further conclusions from RAN2 on MGs for defining requirements for MG based measurement. 
Measurement capability
Proposal 5: For Connected mode, define a common set of measurement capability requirements for all scenarios:
· define the number of carriers UE needs to monitor as 3
· define the number of SSB beams UE needs to monitor per carrier as 8
Proposal 6: For Idle mode, number of carriers UE needs to monitor should be increased to account for TN frequency layers.

	R4-2118390
	OPPO
	Proposal 1: If only one SMTC is active at the same time, max 4 SMTC configurations are acceptable for RAN4.
Proposal 2: If more than one SMTCs are active at the same time, further study the feasibility of up to 4 active SMTCs.
Proposal 3: UE capability regarding the number of measurement cell groups with different SMTCs and/or reception timings should be considered together with the feasibility of multiple active SMTCs.

	R4-2119589
	Qualcomm Incorporated
	General aspects of Measurement requirements
Observation 1: Many parameters in the current requirements may have to be modified/clarified taking into account NTN specific enhancements, e.g. measurement/target cell SMTC configuration, measurement gap configuration, etc.
Observation 2: RAN2 is still working on how to deal with multiple SMTCs, e.g. whether multiple SMTCs can be concurrently active and so on.
Proposal 1: RAN4 does not start discussions about RRM measurement requirements that can be potentially affected by SMTC and MG enhancement for NTN until the framework is fully developed by RAN2, e.g. whether UE can use only a partial set or all of them in parallel, etc.
RAN2 LS #1 [R4-2117024_(R2-2109219) LS to RAN4 on SMTC]
Observation 3: Four SMTCs per ssbFrequency are sufficient for NTN RRM measurements.
Proposal 2: If needed, it should be clarified that the maximum number of SMTCs per ssbFrequency shall not be more than 4 even when there are multiple Mos having the same ssbFrequency.

	R4-2117335
	CATT
	Proposal 1: Reuse total carriers number of inter-frequency measurement, including NTN carriers and TN carriers.
Proposal 2: The total number of measurement cells per frequency layer and the total number of measurement beams per cell can be reduced.

	R4-2118035
	Intel Corporation
	Proposal 3: Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR Ues.
Proposal 4: Specify if needed, NR NTN UE measurement gap capability requirements based on the outcome of R17 measurement gap enhancement work item.

	R4-2118330
	MediaTek inc.
	Multiple SMTCs in NTN
Observation 3: If multiple SMTCs are configured and the legacy measurement period is reused, it will increase UE measurement complexity. 
Proposal 3: Sharing factor for multiple SMTCs in NTN can be considered in the measurement requirement.
NTN Measurement capability in CONNECTED mode
Proposal 4: UE shall be capable of monitoring at least K NTN carriers, where K is TBD. 
Proposal 5: For the NTN UE, the measurement capability in CONNECTED mode regarding TN carrier can be removed.

	R4-2118347
	Ericsson
	UE Measurement Capability
Proposal 1: To complete uncovered items listed in below, not limited in the list, multi-satellite simulation is needed.
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· DRX issue
Observation 1: For case 1 through case 30, Item 1-4 are simulated. Some cases are invalid because simulation may face antenna distortion for LEO600 when elevation angle is 10degree. For more information, see Section 2.

	R4-2119124
	Nokia, Nokia Shanghai Bell
	SMTC window
Observation 1: Four SMTC windows seem to be enough to capture the relevant cases in NTN.
Observation 2: For intra-frequency measurements of cells on other satellites, measurement gaps may be needed.
Proposal 1: RAN4 to discuss the need for measurement gaps and their length for intra-frequency measurements on cells from different satellites.

	R4-2117337
	CATT
	Measurement capability
Proposal 2: The measurement capability of number cells for each layer measured defined in NR RRM specification should be based on assumption for satellite cell architecture. If beams from same satellites on same frequency layer have the same cell ID, the measurement capability of number cells for each layer can be 4; otherwise reuse TN requirements.

	R4-2118349
	Ericsson
	UE capability regarding the number measurement cell groups
Observation 1:  Regarding LS: R2-2109219 by RAN2 and discussion status in RAN2, RAN4 shall investigate exact number of SMTCs can be supported by UE.  On one hand, more SMTCs results into more intensive signaling and data loss; on other hand, less SMTCs may lose chance to detect enough neighbor satellites and produce more reselection and HO in turn.
Multiple SMTC and MG
Proposal 1:  We slightly support no less than [4] SMTCs which is trade off among data throughput, signaling and robustness to detect enough number of satellites.
Observation 2: MG configurations is flexible which may include the following different cases: overlapping between MGs partially, small distance (may cause data interruption) between two consecutive MGs and enough distance between two consecutive MGs.
Proposal 2: RAN4 shall check whether restriction is needed when different MG configurations occur. 
Observation 3: Data throughput is problematic due to MG occupation if MG configurations have not limitation defined.
Proposal 3: In consideration of different MG configurations e.g. partial overlapping, scaling scheme among MGs is needed.
Observation 4: UE can be configured with multiple SMTCs per carrier and can use them all in parallel partially. It shall be interpreted that SMTC configuration is flexible, e.g. simultaneous receiving on parallel SMTCs is optional.
Observation 5: Some UE may have capacity to support simultaneous receiving on overlapping(partially) SMTC, and some have not. 
Proposal 4: Scaling scheme on multi-SMTC for intra-frequency is needed when simultaneous measurement is invalid in case of partial overlapping. But simultaneous measurement in case of partial overlapping shall not be precluded, instead of optional support.
Proposal 5: Regarding L1-RSRP impact due to multi-MG, P scaling factor shall be further updated by the overlapping with the sets or unions of multi-MG.
Proposal 6: It’s rational that measurement attempts are relevant to accuracy of SMTC window configuration, e.g. more measurement attempts are needed if evitable non-accurate SMTC window configuration caused by UE’s location and/or satellite’s ephemeris which is relevant to Issue 1-2-4 and Issue 3-1-3.  We suggest to study how the condition impact requirements.



Issue 3-1-1: The maximum number of SMTCs per Frequency layer
· Proposal 1: (CATT, Nokia)
· the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be 4
· Proposal 2: (Apple)
· for intra-frequency MO without MG and inter-frequency MO without MG,
· if UE has no scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be equal to 4
· otherwise if UE has scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee the total scheduling restriction length less than or equal to X% of the maximum SMTC periodicity length. 
· X is FFS
· for intra-frequency MO with MG and inter-frequency MO with MG, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee these SMTCs can be contained in active measurement gaps. The concurrent MG number is up to the conclusions in MG enhancement WI. 
·  
· Proposal 3: (OPPO)
· If only one SMTC is active at the same time, max 4 SMTC configurations are acceptable for RAN4.
· If more than one SMTCs are active at the same time, further study the feasibility of up to 4 active SMTCs.
· Proposal 4: (Qualcomm)
· If needed, it should be clarified that the maximum number of SMTCs per ssbFrequency shall not be more than 4 even when there are multiple Mos having the same ssbFrequency.
· Proposal 5: (Ericsson)
· We slightly support no less than [4] SMTCs which is trade off among data throughput, ignalling and robustness to detect enough number of satellites.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	We have concern in Issue 3-1-4 which is similar to proposal 2, but we think both ‘no scheduling restriction’ and ‘scheduling restriction’ impacts scaling or sharing scheme of SMTC only. 
The  maximum number of SMTCs per Frequency layer is 4, but number less than 4 can be configured due to any restriction.

	Qualcomm
	Maybe the overall impact would be up to whether all configured SMTCs will be in use in parallel or not. And to better understand Proposal 2, if we don’t consider TDD in NTN and different numerologies between SSB and DL active BWP, we are not sure what ‘scheduling restriction within SMTC’ without MG means. 

	Apple
	Proposal 2. But we are open to discuss if we can support signaling range up to 4, but the actually SMTC number used by UE or configured to UE is up to the corresponding restriction as defined in proposal 2.  To Qualcomm, we don’t understand why we should assume same SCS between SSB and data/control channel in the same active BWP for NTN, is there any agreement in 3GPP we missed? And also in future if FR2 is involved in RAN4, the beam sweeping related scheduling restriction shall also be considered.  

	MTK
	Our understanding for configuration point of view,  the max. # in MO with the same ssbFrequency can be 4.
RAN2#115-e
· The specific maximum number of SMTC configuration in one measurement object with the same ssbFrequency can be 4. And a LS will be sent to RAN4 to confirm the conclusion.

However, how to define the measurement requirement, including in parallel or with a sharing factor or some condition/restrictions, can be further discussed in RAN4.   

	Huawei
	We support Proposal 1.
On Proposal 2, does the first bullet mean intra-freq and inter-freq measurement without gap should be performed with gaps when it causes scheduling restriction? On the second bullet, we understand how to enhance MG to support multiple SMTC per MO is still under discussion in RAN2.
On Proposal 3, we understand the RAN2 LS that all SMTC windows are active (UE should measure all configure SMTC windows).
On Proposal 4, we agree with the intention but we are not sure if it is allowed to configure multiple MOs for one SSB frequency.
On Proposal 5, we prefer to not go beyond 4 as there is impact on UE measurement as discussed in Issue 3-1-4.. 

	Apple
	We just found the typos in the proposal 2, which is different from our proposal. The correct one is:
Proposal 2: (Apple)
for intra-frequency MO without MG and inter-frequency MO without MG,
· if UE has no scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be equal to 4
· otherwise if UE has scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee the total scheduling restriction length less than or equal to X% of the maximum SMTC periodicity length. 
· X is FFS
for intra-frequency MO with MG and inter-frequency MO with MG, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee these SMTCs can be contained in active measurement gaps. The concurrent MG number is up to the conclusions in MG enhancement WI. 
 

	Xiaomi
	Option 1 is fine, according to RAN2 LS, the maximum number of SMTC configuration in one measurement object with the same ssbFrequency can be 4, regarding how to define the requirement with/without gap can be discussed further.

	THALES
	We suggest to use the RAN2 decision from 115-e meeting, so Proposal 1 seems to be correct.

	CATT
	Our understanding here is for the maximum number of SMTC. It can be 4. For option 4, we think it is reasonable.

	CMCC
	OK with proposal 1 and proposal 4

	Nokia
	It seems there is a general consensus on 4 SMTC as the upper bound. We are open to discuss other details.



Issue 3-1-2: Capability on the number of Measurement Cell Groups
· Proposal 1: (CATT, Huawei)
· UE capability regarding the number measurement cell groups is/can be 4
· Proposal 2: (Intel)
· Introduce the UE capability signalling to indicate to the network, the maximum supported number of SMTC configurations on one ssbFrequency in parallel.
· Proposal 3: (OPPO)
· UE capability regarding the number of measurement cell groups with different SMTCs and/or reception timings should be considered together with the feasibility of multiple active SMTCs.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	According to comments by moderator in last meeting summary: each SMTC/timing may be associated with a cell group. If so, we suppose that the number shall be same as SMTC number.  
We prefer 4 is a mandatory number UE shall support from capacity perspective. 
But we agree that NW and UE shall(or keep it open at least) sync. The exact number of SMTC in implementation e.g. UE can signal to NW the SMTC number it suggests due to any reason. 

	Qualcomm
	In principle, we agree that there should be UE capability on the number of measurement cell groups (SMTCs). But it is still unclear if proposals are only about per frequency layer or across layers.

	Apple 
	Need more discussion on this capability, since same number of SMTC window may cause different impacts due to different scheduling restriction scenarios. The number of SMTC UE can used simultaneously is up to the different conditions as we proposed in issue 3-1-1.

	Huawei
	By default, the number of cell groups should be same as number of SMTC windows so we support Proposal 1 and we understand it is per frequency layer, but we are open to discuss based on the outcome of Issue 3-1-1.

	Xiaomi
	Option 1, similar view as Huawei, the number of the cell groups can be the same as the number of SMTC configuration which is up to NW configuration.

	THALES
	Similar discussion as previous Issue. Ok with proposal 1. 

	CATT
	The similar as last issue.

	CMCC
	Option 1



Issue 3-1-3: Capability on the number of Measurement Carriers/Cells/SSBs
· Proposal 1: (Huawei)
· For Connected mode, define a common set of measurement capability requirements for all scenarios:
· define the number of carriers UE needs to monitor as 3
· define the number of SSB beams UE needs to monitor per carrier as 8
· For Idle mode, number of carriers UE needs to monitor should be increased to account for TN frequency layers.
· Proposal 2: (CATT)
· Reuse total carriers number of inter-frequency measurement, including NTN carriers and TN carriers.
· The total number of measurement cells per frequency layer and the total number of measurement beams per cell can be reduced.
· The measurement capability of number cells for each layer measured defined in NR RRM specification should be based on assumption for satellite cell architecture. If beams from same satellites on same frequency layer have the same cell ID, the measurement capability of number cells for each layer can be 4; otherwise reuse TN requirements.
· Proposal 3: (Intel)
· Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR UEs.
· Proposal 4: (MediaTek)
· UE shall be capable of monitoring at least K NTN carriers, where K is TBD.
· For the NTN UE, the measurement capability in CONNECTED mode regarding TN carrier can be removed.
· Proposal 5: (Ericsson)
· To complete uncovered items listed in below, not limited in the list, multi-satellite simulation is needed.
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· DRX issue
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	We don’t see the base to define number of measurement Carriers/Cells/SSBs. Reusing R15 ignores that satellite layout is different from terrestrial system.

	Apple
	Agree with Ericsson.

	MTK
	Support Proposal 4. We think the capability for NTN should be separated from TN. 
To define the exact number, RAN4 needs to FFS based on simulation. 

	Huawei
	We support Proposal 1 based on out simulations, but we are open to discuss the exact numbers.
We suggest not to define number of cells because it may heavily depend on deployment, e.g. frequency re-use factor.

	THALES
	It depends a lot on the type of deployment. Not clear why we need to define a (specific) new capability in NTN for the number of measurement Carriers/Cells/SSBs.

	CATT
	Separate them:
Number of carriers.
Number of Cells/SSBs for a total number of beams.   

	CMCC
	OK to define measurement capabilities for NTN separately. But the capability to measure TN also needs to be considered. Or do we assume that NTN to TN mobility will not be supported in Rel-17?

	Nokia
	Proposal 5 is Ok. 



Issue 3-1-4: Measurement with multiple SMTCs
· Proposal 1: (Intel)
· determine in which way RAN4 should specify the requirements:
· Option 1: the UE is required to measure on the target neighbour cell with configured timing offsets and receive/transmit on the serving cell at the same time
· Option 2: specify scheduling restrictions to avoid such complexity
· Option 3: measurement gaps are used on the target neighbour cells
· Proposal 2: (Huawei, MediaTek)
· A sharing factor is introduced to the measurement period if UE is configured to measure multiple SMTC windows per MO. Details FFS.
· Proposal 3: (Ericsson)
· Scaling scheme on multi-SMTC for intra-frequency is needed when simultaneous measurement is invalid in case of partial overlapping. But simultaneous measurement in case of partial overlapping shall not be precluded, instead of optional support.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	Maybe proposals are not controversial. 
We shall answer a question firstly:  if UE has capacity or optional capacity to measure 2 SMTC windows at same time in case that the 2 SMTC windows are overlapped (which is similar with 2 searchers issue before).
1. Yes, then no scheduling restriction is needed in case of overlapping between 2 SMTC windows.
2. No, scaling or sharing scheme can be used, and it can harmonize with concurrent MG issue also.

	Qualcomm
	For multiple SMTC based measurement on one freq-layer in FR1 FDD, we’re not sure why UE needs some special mechanism.

	Apple
	We need to first discuss how many SMTC UE can use simultaneously based on different consitions we proposed in issue 3-1-1.
· Proposal 4: (Apple)
· for intra-frequency MO without MG and inter-frequency MO without MG
· if UE has no scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be equal to 4
· otherwise if UE has scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee these SMTCs can be contained in active measurement gaps. The concurrent MG number is up to the conclusions in MG enhancement WI.
· for intra-frequency MO with MG and inter-frequency MO with MG, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
guarantee these SMTCs can be contained in active measurement gaps. The concurrent MG number is up to the conclusions in MG enhancement WI. 

	MTK
	Support Proposal 2. We need to consider the case that UE could not process 4 SMTCs in parallel, because the search complexity is 4 times then the legacy. 

	Huawei
	We support Proposal 2 for the same reason as mentioned by MTK.

	Xiaomi
	Question for clarification, according to RAN2 LS, 4 SMTCs are configured at least with different offset, why UE could process 4 SMTCs in parallel?

	THALES
	FFS

	CATT
	Support Proposal 1.

	CMCC
	Same comments as Xiaomi. If different offsets are configured, UE may not need to process 4 SMTCs in parallel. 

	Nokia
	Pending the outcome of Issue 3-1-1. 



Issue 3-1-5: Legacy smtc1 and smtc2 configuration
· Proposal 1: (Apple)
· RAN4 to not consider legacy smtc2 configuration when multiple SMTCs with different offsets configured for NTN MO.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	Support proposal 1.

	Apple
	Proposal 1.

	MTK
	Support proposal 1.

	Huawei
	Support proposal 1.

	CMCC
	OK with proposal 1

	THALES
	Ok for proposal 1.



Issue 3-1-6: Measurement Gap
· Proposal 1: (Xiaomi)
· the concurrent MG discussed in Rel-17 MG enhancement WI can be applied for the case of multiple SMTC configurations in one frequency layer in NR NTN.
· Proposal 2: (Huawei)
· RAN4 to wait for further conclusions from RAN2 on MGs for defining requirements for MG based measurement.
· Proposal 3: (Intel)
· Specify if needed, NR NTN UE measurement gap capability requirements based on the outcome of R17 measurement gap enhancement work item
· Proposal 4: (Ericsson)
· RAN4 shall check whether restriction is needed when different MG configurations occur.
· In consideration of different MG configurations e.g. partial overlapping, scaling scheme among MGs is needed.
· Regarding L1-RSRP impact due to multi-MG, P scaling factor shall be further updated by the overlapping with the sets or unions of multi-MG.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	We agree on concurrent MG shall be a good reference, but we’d like to highlight that the target of concurrent MG is different from MG in NTN. In the former one, MGs needs to consider priority because the 2nd MG is a supplement method basically, in NTN, MGs is to track propagation delay offset. We worry one-direction reference from concurrent MG session may result into inefficient way in NTN.
In this sense, it is possible that few differences can exist between concurrent MG and NTN.

	Apple
	Proposal 2, and the conclusions from MG enh WI would be a baseline UE capability to consider.

	MTK
	NTN MG can be different from the concurrent gap, while there is no priority for e.g. positioning MG. 
Thus, we believe the NTN gap could be a “simplified” version of concurrent gap. 
We suggest RAN4 to first discuss the case that NTN MGs are not over-lapped, to avoid the complicated discussion on the timing relationship between multiple MGs, e.g. partial-, full-, non- overlapped. 

	Huawei
	We support Proposal 2, and we understand RAN2 has not yet agreed to introduce multiple MGs for NTN. 

	Xiaomi
	We think the concurrent MG can be considered as a baseline for the measurement with multiple SMTCs in NTN scenario.

	THALES
	It seems as a network implementation/configuration issue, since the operational deployment may be different from one scenario to another. In this case, why do we need to study these aspects in RAN4?

	CMCC 
	Proposal 2



Issue 3-1-7: Others (Related to RAN2 discussion)
· Proposal 1: (Intel)
· The network configures multiple SMTC-s with at least different offsets to the UE via RRC and activates a subset of the configurations via MAC CE according to the estimation of timing differences among cells that belong to different satellites.
· Proposal 2: (LGE)
· Consider SMTC/MG window/length margin as [x]ms due to propagation delay estimation error, ephemeris error and UE position error. FFS for value of [x].
· Proposal 3: (LGE)
· RAN4 can study/discuss UE assistant information for SMTC/MG.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	Proposal1 and Proposal 3 are more like a RAN2 issue, difficult to discuss it here. 
Regarding proposal 2, is the exact meaning to add new SMTC/MG duration in RRC parameter definition to cover the [x]ms besides of current duration candidates? 


	Qualcomm
	Same comment as Ericsson. And the same question to Proposal 2.

	Apple
	Same comments as Ericsson and QC. 

	Huawei
	Same comments as Ericsson and QC.

	LGE
	Proposal 2
In RAN2 agreement, NW configure the SMTC/MG with considering delay difference between satellites. The delay difference is affected by the propagation delay estimation error, ephemeris error and UE position error. Thus, the SMTC/MG window/length may not perfectly match to actual UE measurement duration. Our intention is not to introduce new SMTC/MG duration, but just small margin (x[ms]) could be added on SMTC/MG duration calculated by network to handle miss-aligned between SMTC/MG duration and actual UE measurement duration. FFS for how to configure x[ms]. 
Proposal 3.
The UE assistant information for SMTC/MG is under discussion in RAN2 and the information will affect the RAN4 specification e.g. UE behavior for measurement/report. For this reason, RAN4 can start to discuss the UE assistance information such as propagation delay, location, etc. and if impacts or issues are verified, RAN4 can send LS to RAN2.

	THALES
	Same comments and same questions as Ericsson and QC.

	CMCC
	Same comments as Ericsson and QC



Issue 3-2: Measurement relaxation
	R4-2118349
	Ericsson
	Proposal 8: Measurement can be relaxed based on cell service time information if exist and applicable. The detail scheme can be studied whereafter, possible options may be like this: no mandatory measurements before T2 or relaxed measurement required before T2.

	R4-2118246
	LG Electronics UK
	Proposal 5: Consider measurement period relaxation based on distance between UE and the reference location.

	R4-2118347
	Ericsson
	Proposal 3: For idle mode, the UE upon detecting any NTN cell, shall meet legacy (non-relaxed) measurement requirements (low mobility relaxation can refer to section 4.2.2.9 in TS38.133) for TN cells even if it is configured with and meets the relaxed measurement criterion for TN cells.



Issue 3-2-1: Cell Service Time based Measurement Relaxation
· Proposal 1: (Ericsson)
· Measurement can be relaxed based on cell service time information if exist and applicable. The detail scheme can be studied whereafter, possible options may be like this: no mandatory measurements before T2 or relaxed measurement required before T2.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson
	Right now, RAN2 only mentioned that UE start measurement at T2, but RAN2 doesn’t specify UE measurement before T2. 
From RRM perspective, it is necessary to specify UE’s measurement before T2. It is well-known that UE doesn’t need to measure neighbor cells, if T2 is applicable, before T2 or doesn’t need to measure neighbor cells urgently and frequently. 
Therefore, we think it’s rational that measurement can be relaxed before T2 for the cell which T2 is applicable. 
Update: 
This issue is about idle mode, so timing definition refers to RAN2 idle mode session. Here, T2 is the starting time of Cell#2 can be measured, and UE shall start measurements on neighbour cells before T3 which is ending time of service by Cell#1.


Yes, RAN2 has agreed that the exact time to start measurements after T2 is up to UE implementation and no definition on measurement before T2.  From RRM perspective, we still lean towards a measurement procedure and delay shall be defined in  RRM, otherwise UE cannot complete reselection before T3 due to very short time interval between T2 and T3 and conformance test shall be considered. And, regarding time before T2, no mandatory measurements before T2 or relaxed measurement required before T2 can be discussed optionally.

	Qualcomm
	Generally, okay with Proposal 1.

	Apple
	Need to understand more on this T2 timing point. RAN2 only agreed “For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.” If the T2 point is unspecified and up to UE implementation, how do we specify relaxation behavior before this? 

	Huawei
	Pending on Issue 1-5-1

	Samsung
	We are fine with Proposal 1.

	LGE
	Support proposal 1. The measurement relaxation can be applied based on cell service time information. 

	THALES
	Fine with Proposal 1.

	CATT
	What is T2 here? In RAN2, “UE is allowed to perform HO only during T1 to T2”. Is it the stop time in Issue 1-5-1?

	CMCC
	More discussion is needed



Issue 3-2-2: Location based Measurement Relaxation
· Proposal 1: (LGE)
· Consider measurement period relaxation based on distance between UE and the reference location.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson 
	Generally, we think proposal 1 is reasonable, the reason is same as  Issue 3-2-1.

	Qualcomm
	Generally, okay with Proposal 1.

	Apple
	Need more discussion. 

	Huawei
	We would like to understand if Proposal 1 is for Idle mode or Connected mode or both? 

	Samsung
	We are fine with Proposal 1.

	LGE
	Support proposal 1. The measurement relaxation can be applied based on distance between UE and the reference location.

	THALES
	Fine with Proposal 1. Maybe it requires a definition of the “reference location”.

	CATT
	We are fine to FFS.

	CMCC
	More discussion is needed



Issue 3-2-3: TN Cell Measurement Relaxation in RRC Idle mode
· Proposal 1: (Ericsson)
· For idle mode, the UE upon detecting any NTN cell, shall meet legacy (non-relaxed) measurement requirements (low mobility relaxation can refer to section 4.2.2.9 in TS38.133) for TN cells even if it is configured with and meets the relaxed measurement criterion for TN cells.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Ericsson 
	In idle mode, it is reasonable to expect TN cell measurement to be more frequent/intense than NTN cell measurement; otherwise, NTN cell will be given more priority and opportunity, which is undesirable. As a result, once the NTN cell is detected, relaxed measurements on the TN cell will be inhibited.

	Qualcomm
	We understand the motivation/reason of Proposal 1. But is it really a relevant scenario where UE sees NTN cell and the TN measurement relaxation conditions are met?

	Apple
	The R16 power saving feature and requirement shall not be mixed with NTN requirement at this stage. We prefer to discuss the fundamental requirement first and then to consider which R16/R17 feature shall be mixed with NTN.

	Huawei
	We do not quite understand why UE is not allowed to do relaxed TN measurement just because an NTN cell is detected. In our view, whether relaxed measurement is allowed or not should depend on the TN condition. 

	THALES
	We can use legacy (non-relaxed) measurement requirements, upon detecting any NTN cell. 
However, is the UE in TN mode or NTN mode? This may require some further clarification.

	CATT
	FFS. Firstly, in R16 power saving, 3 scenarios are considered. Whether each scenario can be applicable in NTN, it needs further discussion. We can defer it after R17.

	CMCC
	Need to understand better on the motivation. Do we consider NTN –TN mobility or not. In some issues, companies propose to not consider this scenario. 



Summary for 1st round 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Issue 3-1: Multiple SMTCs and Measurement Gap
	
	Status summary 

	Issue 3-1-1
	Companies’ views:
The maximum number of SMTCs per Frequency layer
· Proposal 1: (CATT, Nokia, Xiaomi, Huawei, Ericsson, THALES, CMCC, Nokia)
· the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be 4
· Proposal 2: (Apple)
· for intra-frequency MO without MG and inter-frequency MO without MG,
· if UE has no scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be equal to 4
· otherwise if UE has scheduling restriction within SMTC, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee the total scheduling restriction length less than or equal to X% of the maximum SMTC periodicity length. 
· X is FFS
· for intra-frequency MO with MG and inter-frequency MO with MG, the maximum number of SMTCs configured per measurement object for the same ssbFrequency shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee these SMTCs can be contained in active measurement gaps. The concurrent MG number is up to the conclusions in MG enhancement WI. 
· Proposal 3: (OPPO)
· If only one SMTC is active at the same time, max 4 SMTC configurations are acceptable for RAN4.
· If more than one SMTCs are active at the same time, further study the feasibility of up to 4 active SMTCs.
· Proposal 4: (Qualcomm, CATT, CMCC)
· If needed, it should be clarified that the maximum number of SMTCs per ssbFrequency shall not be more than 4 even when there are multiple Mos having the same ssbFrequency.
· Proposal 5: (Ericsson)
· We slightly support no less than [4] SMTCs which is trade off among data throughput, ignalling and robustness to detect enough number of satellites.

Tentative agreements:
The maximum number of SMTCs configured per measurement object for the same ssbFrequency can be 4. FFS on details about measurement impacts.
Agreement (1st round GTW):
· The maximum number of SMTCs configured per measurement object for the same ssbFrequency is 4. 
· FFS on the assumptions on the number of configured parallel SMTCs to be used for requirements definition
· FFS if different UE capabilities to support measurements for multiple configured SMTCs are needed
Recommendations for 2nd round:
Based on the online discussion and agreement, RAN4 will send a Reply LS to RAN2 to confirm RAN2 decision included in R4-2117024. During the second round, companies are encouraged to discuss what additional information should be included in the Reply LS. Please share any concern, potential issue, etc in detail.

	Issue 3-1-2
	Companies’ views:
Capability on the number of Measurement Cell Groups
· Proposal 1: (CATT, Huawei, Ericsson, Xiaomi, THALES, CMCC)
· UE capability regarding the number measurement cell groups is/can be 4
· Proposal 2: (Intel)
· Introduce the UE capability signalling to indicate to the network, the maximum supported number of SMTC configurations on one ssbFrequency in parallel.
· Proposal 3: (OPPO)
· UE capability regarding the number of measurement cell groups with different SMTCs and/or reception timings should be considered together with the feasibility of multiple active SMTCs.
· Proposal 4: (Apple)
· FFS
· Others:
· (Note) each SMTC/timing may be associated with a cell group
· Needs a clarification on whether # of measurement cell groups is per frequency layer or across layers.

Tentative agreements:
NA

Session chair’s suggestion in 1st round GTW:
Session chair: Continue 2nd round discussion
Recommendations for 2nd round:
Further discuss the details of Proposals and Strive to come up with a set of issues that should be addressed in the next RAN4 meeting, i.e. Expectation is to reach a consensus about Options and Issues.

	Issue 3-1-3
	Companies’ views:
Capability on the number of Measurement Carriers/Cells/SSBs
· Proposal 1: (Huawei)
· For Connected mode, define a common set of measurement capability requirements for all scenarios:
· define the number of carriers UE needs to monitor as 3
· define the number of SSB beams UE needs to monitor per carrier as 8
· For Idle mode, number of carriers UE needs to monitor should be increased to account for TN frequency layers.
· Proposal 2: (CATT)
· Reuse total carriers number of inter-frequency measurement, including NTN carriers and TN carriers.
· The total number of measurement cells per frequency layer and the total number of measurement beams per cell can be reduced.
· The measurement capability of number cells for each layer measured defined in NR RRM specification should be based on assumption for satellite cell architecture. If beams from same satellites on same frequency layer have the same cell ID, the measurement capability of number cells for each layer can be 4; otherwise reuse TN requirements.
· Proposal 3: (Intel)
· Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR UEs.
· Proposal 4: (MediaTek)
· UE shall be capable of monitoring at least K NTN carriers, where K is TBD.
· For the NTN UE, the measurement capability in CONNECTED mode regarding TN carrier can be removed.
· Proposal 5: (Ericsson, Nokia)
· To complete uncovered items listed in below, not limited in the list, multi-satellite simulation is needed.
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· DRX issue

Tentative agreements:
NA
Session chair’s suggestion in 1st round GTW:
Session chair: Continue 2nd round discussion
Recommendations for 2nd round:
Further discuss the details of Proposals and Strive to come up with a set of issues that should be addressed in the next RAN4 meeting, i.e. Expectation is to reach a consensus about Options and Issues.

	Issue 3-1-4
	Companies’ views:
Measurement with multiple SMTCs
· Proposal 1: (Intel, CATT)
· determine in which way RAN4 should specify the requirements:
· Option 1: the UE is required to measure on the target neighbour cell with configured timing offsets and receive/transmit on the serving cell at the same time
· Option 2: specify scheduling restrictions to avoid such complexity
· Option 3: measurement gaps are used on the target neighbour cells
· Proposal 2: (Huawei, MediaTek)
· A sharing factor is introduced to the measurement period if UE is configured to measure multiple SMTC windows per MO. Details FFS.
· Proposal 3: (Ericsson)
· Scaling scheme on multi-SMTC for intra-frequency is needed when simultaneous measurement is invalid in case of partial overlapping. But simultaneous measurement in case of partial overlapping shall not be precluded, instead of optional support.
· Others: (Xiaomi, CMCC)
· (Question) according to RAN2 LS, 4 SMTCs are configured at least with different offset, why UE could process 4 SMTCs in parallel?

Tentative agreements:
NA
Session chair’s suggestion in 1st round GTW:
Session chair: Continue 2nd round discussion
Recommendations for 2nd round:
Further discuss the details of Proposals and Strive to come up with a set of issues that should be addressed in the next RAN4 meeting, i.e. Expectation is to reach a consensus about Options and Issues.

	Issue 3-1-5
	Companies’ views:
Legacy smtc1 and smtc2 configuration
· Proposal 1: (Apple, Ericsson, MTK, Huawei, CMCC, THALES)
· RAN4 to not consider legacy smtc2 configuration when multiple SMTCs with different offsets configured for NTN MO.

Tentative agreements:
RAN4 to not consider legacy smtc2 configuration when multiple SMTCs with different offsets configured for NTN MO.
Recommendations for 2nd round:
Agree to Tentative agreements.

	Issue 3-1-6
	Companies’ views:
Measurement Gap
· Proposal 1: (Xiaomi)
· the concurrent MG discussed in Rel-17 MG enhancement WI can be applied for the case of multiple SMTC configurations in one frequency layer in NR NTN.
· Proposal 2: (Huawei, Apple, CMCC)
· RAN4 to wait for further conclusions from RAN2 on MGs for defining requirements for MG based measurement.
· Proposal 3: (Intel)
· Specify if needed, NR NTN UE measurement gap capability requirements based on the outcome of R17 measurement gap enhancement work item
· Proposal 4: (Ericsson)
· RAN4 shall check whether restriction is needed when different MG configurations occur.
· In consideration of different MG configurations e.g. partial overlapping, scaling scheme among MGs is needed.
· Regarding L1-RSRP impact due to multi-MG, P scaling factor shall be further updated by the overlapping with the sets or unions of multi-MG.

Tentative agreements:
NA
Recommendations for 2nd round:
Do not pursue further discussion in the second round. Needs further RAN2 progress.

	Issue 3-1-7
	Companies’ views:
Others (Related to RAN2 discussion)
· Proposal 1: (Intel)
· The network configures multiple SMTC-s with at least different offsets to the UE via RRC and activates a subset of the configurations via MAC CE according to the estimation of timing differences among cells that belong to different satellites.
· Proposal 2: (LGE)
· Consider SMTC/MG window/length margin as [x]ms due to propagation delay estimation error, ephemeris error and UE position error. FFS for value of [x].
· Proposal 3: (LGE)
· RAN4 can study/discuss UE assistant information for SMTC/MG.

Tentative agreements:
NA
Recommendations for 2nd round:
Further discussion on Proposal 2.



Issue 3-2: Measurement relaxation
	
	Status summary 

	Issue 3-2-1
	Companies’ views:
Cell Service Time based Measurement Relaxation
· Proposal 1: (Ericsson, Qualcomm, Samsung, LGE, THALES)
· Measurement can be relaxed based on cell service time information if exist and applicable. The detail scheme can be studied whereafter, e.g. no mandatory measurements before T2 or relaxed measurement required before T2.

Tentative agreements:
NA
Recommendations for 2nd round:
Further discussion on Proposal 1. Please clarify the definition of T2 and whether it is only for quasi-earth fixed cell.

	Issue 3-2-2
	Companies’ views:
Location based Measurement Relaxation
· Proposal 1: (LGE, Ericsson, Qualcomm, THALES)
· Consider measurement period relaxation based on distance between UE and the reference location.

Tentative agreements:
NA
Recommendations for 2nd round:
Further discussion on Proposal 1. Please clarify the definition of Reference Location and whether it is for Idle/Inactive or Connected mode or both.

	Issue 3-2-3
	Companies’ views:
TN Cell Measurement Relaxation in RRC Idle mode
· Proposal 1: (Ericsson)
· For idle mode, the UE upon detecting any NTN cell, shall meet legacy (non-relaxed) measurement requirements (low mobility relaxation can refer to section 4.2.2.9 in TS38.133) for TN cells even if it is configured with and meets the relaxed measurement criterion for TN cells.

Tentative agreements:
NA
Recommendations for 2nd round:
Further discussion on whether the scenario in Proposal 1 is relevant or not.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round
Issue 3-1: Multiple SMTCs and Measurement Gap
[bookmark: _Hlk87216410]Issue 3-1-1: The maximum number of SMTCs per Frequency layer
Agreement (1st round GTW):
· The maximum number of SMTCs configured per measurement object for the same ssbFrequency is 4. 
· FFS on the assumptions on the number of configured parallel SMTCs to be used for requirements definition
· FFS if different UE capabilities to support measurements for multiple configured SMTCs are needed

Moderator’s Note:
Will be discussed over a separate email thread “[101-e][224] NR_NTN_solutions_RRM_1_LS#1 (reply LS to RAN2)”, and the outcome will be additionally captured later.

Summary of discussion carried out over email thread “[101-e][224] NR_NTN_solutions_RRM_1_LS#1 (reply LS to RAN2)” in RAN4 official reflector
	Company
	Comments

	Qualcomm
	Question for a clarification: all these aspects may have impacts on RRM requirements.
What would be the maximum number of SMTCs in total across measurement frequency layers?
Whether there will be any association information between SMTC and Cell/SSB-IDs and/or Satellite?
Will there be any dynamic mechanism to enable/disable or active/deactivate configured SMTCs?
The number of max SMTCs will depend on satellite types, e.g. GSO, NGSO?

	Apple
	Some questions to check with RAN2
Would legacy SMTC window length be reused for this NTN SMTC configuration or not?
Is the configuration of multiple SMTC windows on same carrier allowed to have two or more SMTCs partially overlapped with each other? 

	Ericsson
	Clarification
What’s the interpretation of ’parallel’, does it imply some SMTC configurations are supported or not supported?
How is valid time of SMTC defined?

	THALES
	SMTC is precisely being discussed during RAN2#116 meeting (in parallel with RAN4#101-e). Agreements on SMTC will be clarified at the end of this week.
 
It seems that the Valid time corresponds to the time window during which a UE is served by a given beam. If this is the case, the exact value depends on the scenario: quasi Earth fixed or Earth moving cell.

	Huawei
	We understand RAN2 has made some new agreements related to number of SMTC per MO, e.g. NW can configure up to 2 SMTC for concurrent measurement, and 4 SMTC is FFS and up to UE capability. This may need to be accounted in the reply LS, and companies can check internally with their RAN2 colleagues.
 
For the additional questions, we support Q2 and Q3 from QC and the two questions from Apple. On Q1 and Q4 from QC, we think Q1 is up to RAN4 requirements (e.g. NW can configure more than 7 carriers but RAN4 requirements are defined with <=7 carriers), and Q4 is up to NW implementation, so they may not be very relevant to RAN2.
 
One addition question:
Whether periodicities of multiple SMTCs for the same MO can be different?



Issue 3-1-2: Capability on the number of Measurement Cell Groups
Tentative agreements:
· Option 1: (CATT, Huawei, Ericsson, Xiaomi, THALES, CMCC)
· UE capability regarding the number measurement cell groups is/can be 4
· Option 2: (Intel)
· Introduce the UE capability signalling to indicate to the network, the maximum supported number of SMTC configurations on one ssbFrequency in parallel.
· Option 3: (OPPO)
· UE capability regarding the number of measurement cell groups with different SMTCs and/or reception timings should be considered together with the feasibility of multiple active SMTCs.
· Option 4: (Apple)
· FFS
· (Note) each SMTC/timing may be associated with a cell group
· (Note) Needs a clarification on whether # of measurement cell groups is per frequency layer or across layers.

Moderator’s Note: (Will be removed in the final version of WF)
Further discuss the details of Proposals and Strive to come up with a set of issues that should be addressed in the next RAN4 meeting, i.e. Expectation is to reach a consensus about Options and Issues.
	Company
	Comments

	Apple
	Would like to raise another option here, since current option 4 is not very clear if UE capability is mandatory to be 4.
· Option 1a: 
· UE capability regarding the number measurement cell groups is/can be up to 4


	Intel
	As we commented in the GTW, the capability of UE supporting multiple SMTC’s in parallel depends on how RAN1/2 design the mechanism and configurations. In the case that the network dynamically changes the SMTC configurations which are derived from real-time calculation to the timing differences among the satellite TRP-s (considering the most possible demanding cases for UE), the UE is not able to follow as many as 4 parallel SMTC configurations without specific implementation. We need to consider introducing UE capabilities signalling to inform the network different number of maximum supported SMTC configurations in different scenarios and for different UE implementations.

	Huawei
	We understand that RAN2 has made new agreement in parallel with RAN4 meeting, so we support option 4 for this meeting. 

	 THALES
	SMTC is precisely being discussed during RAN2#116 meeting (in parallel with RAN4#101-e). Agreements on SMTC will be clarified at the end of this week.
It seems that the Valid time corresponds to the time window during which a UE is served by a given beam. If this is the case, the exact value depends on the scenario: quasi Earth fixed or Earth moving cell.



Issue 3-1-3: Capability on the number of Measurement Carriers/Cells/SSBs
Tentative agreements:
· Option 1: (Huawei)
· For Connected mode, define a common set of measurement capability requirements for all scenarios:
· define the number of carriers UE needs to monitor as 3
· define the number of SSB beams UE needs to monitor per carrier as 8
· For Idle mode, number of carriers UE needs to monitor should be increased to account for TN frequency layers.
· Option 2: (CATT)
· Reuse total carriers number of inter-frequency measurement, including NTN carriers and TN carriers.
· The total number of measurement cells per frequency layer and the total number of measurement beams per cell can be reduced.
· The measurement capability of number cells for each layer measured defined in NR RRM specification should be based on assumption for satellite cell architecture. If beams from same satellites on same frequency layer have the same cell ID, the measurement capability of number cells for each layer can be 4; otherwise reuse TN requirements.
· Option 3: (Intel)
· Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR Ues.
· Option 4: (MediaTek)
· UE shall be capable of monitoring at least K NTN carriers, where K is TBD.
· For the NTN UE, the measurement capability in CONNECTED mode regarding TN carrier can be removed.
· Option 5: (Ericsson, Nokia)
· To complete uncovered items listed in below, not limited in the list, multi-satellite simulation is needed.
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· DRX issue

Moderator’s Note: (Will be removed in the final version of WF)
Further discuss the details of Proposals and Strive to come up with a set of issues that should be addressed in the next RAN4 meeting, i.e. Expectation is to reach a consensus about Options and Issues.
	Company
	Comments

	
	



Issue 3-1-4: Measurement with multiple SMTCs
Tentative agreements:
· Option 1: (Intel, CATT)
· determine in which way RAN4 should specify the requirements:
· Option 1: the UE is required to measure on the target neighbour cell with configured timing offsets and receive/transmit on the serving cell at the same time
· Option 2: specify scheduling restrictions to avoid such complexity
· Option 3: measurement gaps are used on the target neighbour cells
· Option 2: (Huawei, MediaTek)
· A sharing factor is introduced to the measurement period if UE is configured to measure multiple SMTC windows per MO. Details FFS.
· Option 3: (Ericsson)
· Scaling scheme on multi-SMTC for intra-frequency is needed when simultaneous measurement is invalid in case of partial overlapping. But simultaneous measurement in case of partial overlapping shall not be precluded, instead of optional support.

· Question from Xiaomi and CMCC
· according to RAN2 LS, 4 SMTCs are configured at least with different offset, why UE could process 4 SMTCs in parallel?

Moderator’s Note: (Will be removed in the final version of WF)
Further discuss the details of Proposals and Strive to come up with a set of issues that should be addressed in the next RAN4 meeting, i.e. Expectation is to reach a consensus about Options and Issues.
	Company
	Comments

	Apple
	As commented in the first round, propose to add one more option to discuss the measurement requirement with multiple SMTC.
· Proposal 4: (Apple)
· for intra-frequency MO without MG and inter-frequency MO without MG
· if UE has no scheduling restriction within SMTC, the maximum number of SMTCs per measurement object for the same ssbFrequency  used by UE can be equal to 4
· otherwise if UE has scheduling restriction within SMTC, the maximum number of SMTCs per measurement object for the same ssbFrequency used by UE shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee the total scheduling restriction length less than or equal to X% of the maximum SMTC periodicity length. 
· X is FFS
· for intra-frequency MO with MG and inter-frequency MO with MG, the maximum number of SMTCs per measurement object for the same ssbFrequency used by UE shall meet both of following conditions:
· smaller than or equal to 4, and
· guarantee these SMTCs can be contained in active measurement gaps. The concurrent MG number is up to the conclusions in MG enhancement WI.

	MTK
	From signaling perspective, up to 4 SMTC can be configured in one MO. And we are open to discuss whether and how to define the applicability rule for requirements regarding the number for MOs. 
We would suggest to discuss gap-less measurements first, since the gap-based measurement would need more RAN2 input on the gap. 

	Huawei
	We suggest to at least list one open issue based on option 2, i.e. FFS scaling of the measurement period is needed if UE is configured to measure multiple SMTC windows per MO.



Issue 3-1-5: Legacy smtc1 and smtc2 configuration
Tentative agreements:
RAN4 to not consider legacy smtc2 configuration when multiple SMTCs with different offsets configured for NTN MO.

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	
	



Issue 3-1-6: Measurement Gap
Do not pursue further discussion in the second round. Needs further RAN2 progress.

Issue 3-1-7: Others (Related to RAN2 discussion)
Tentative agreements:
Consider SMTC/MG window/length margin as [x]ms due to propagation delay estimation error, ephemeris error and UE position error. FFS for value of [x].

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	Apple
	We are not convinced on this margin Xms, like in async network of TN, as long as network could configure SMTC/MG to cover the target SSB, the requirement shall be applied. We may discuss the MGL or SMTC window length when RAN2 has more conclusions.

	Ericsson
	We think SMTC window margin is not the only approach to mitigate error, especially it was agreed not to introduce new SMTC length in RAN2. The margin is used to cover missing or puncturation part of SSB outside of SMTC, but maybe update of SMTC offset can handle the issue also, if error is in the order of SMTC offset. 
Can we change the wording like below at least? 
Question 1: Shall propagation delay estimation error, ephemeris error and UE position error be considered in SMTC configuration? If yes, what is the level or order by estimation?
Question 2: Mitigate the impact on SMTC introduced by propagation delay estimation error, ephemeris error and UE position error, if applicable.
Option 1 Consider SMTC/MG window/length margin as [x]ms
Option 2 other methods are not precluded

	Huawei 
	We can support Ericsson’s wording, and all ‘SMTC’ can be changed to ‘SMTC/MG’.

	LGE
	We are fine with the Ericsson's wording. Further analysis for impact on SMTC/MG window/length due to propagation delay estimation error, ephemeris and UE position error is needed. In the next meeting, if needed, RAN4 may ask RAN2 for the solution of this issue or inform RAN2 the impact/issue.



Issue 3-2: Measurement relaxation
Issue 3-2-1: Cell Service Time based Measurement Relaxation
Tentative agreements:
Measurement can be relaxed based on cell service time information if exist and applicable. The detail scheme can be studied whereafter, e.g. no mandatory measurements before T2 or relaxed measurement required before T2.

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
Additionally, please clarify the definition of T2 and whether it is only for quasi-earth fixed cell.
	Company
	Comments

	Apple
	Same as first round comment. Need to understand more on this T2 timing point. RAN2 only agreed “For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.” If the T2 point is unspecified and up to UE implementation, how do we specify relaxation behavior before this?

	Ericsson
	We updated the definition of T2 in 1st round summary and we can modify it with RRM language in next meeting.
‘This issue is about idle mode, so timing definition refers to RAN2 idle mode session. Here, T2 is the starting time of Cell#2 can be measured, and UE shall start measurements on neighbour cells before T3 which is ending time of service by Cell#1.’

 
Regarding the question by Apple,  RAN2 has agreed that the exact time to start measurements after T2 is up to UE implementation and no definition on measurement before T2. But, from RAN 4 RRM perspective, we still need a measurement procedure or delay defined in specification, otherwise UE cannot complete reselection before T3 due to short time interval between T2 and T3 because UE’s implementation is unlimited.  Meanwhile conformance test shall be considered. It is similar to delay requirements in RAN4, RAN2 has not specified them before. 
And, for time before T2, no mandatory measurements before T2 or relaxed measurement required before T2 can be discussed optionally.
Regarding idle mode or connected mode, the issue was raised for idle mode but we believe similar approach can be done in connected mode. Connected mode can be proposed in next meeting also together with update of the issue.

	Huawei
	Suggest FFS. 
We understand following RAN2 agreement, when to start measurement before T3 is up to UE implementation, so RAN4 should first resolve whether and how to define requirements for measurement before T3 as discussed in Issue 1-5-1. 



Issue 3-2-2: Location based Measurement Relaxation
Tentative agreements:
Consider measurement period relaxation based on distance between UE and the reference location.

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
Additionally, please clarify the definition of Reference Location and whether it is for Idle/Inactive or Connected mode or both.
	Company
	Comments

	Apple
	Same questions as moderator. We would like to understand on the definition of Reference Location and whether it is for Idle/Inactive or Connected mode or both.

	Ericsson
	Maybe it can start with connected mode, because RAN2 defers location base mobility in idle mode if we understand correctly. 

	LGE
	The reference location in RAN2 is defined as follows:
· Support CHO location trigger as the distance between UE and a reference location which may be configured as the serving cell reference location or the candidate target cell reference location. FFS if combination can be allowed.
· The reference location for the event description is defined as cell center.
In our understanding, location based mobility in connected mode is agreed and location based mobility in idle mode is under discussion in RAN2. So, RAN4 first consider in connected mode and, Idle/inactive will considered after RAN2 agreement is made.



Issue 3-2-3: TN Cell Measurement Relaxation in RRC Idle mode
Tentative agreements:
FFS: For idle mode, the UE upon detecting any NTN cell, shall meet legacy (non-relaxed) measurement requirements (low mobility relaxation can refer to section 4.2.2.9 in TS38.133) for TN cells even if it is configured with and meets the relaxed measurement criterion for TN cells.

Moderator’s Note: (Will be removed in the final version of WF)
For those who are okay with the tentative agreements, please skip commenting.
For those who have concerns about the tentative agreements, please share your concern and provide an alternative if possible.
	Company
	Comments

	
	


Summary for 2nd round 
The outcome of the first and second round discussion:
· R4-2120307, WF on NR NTN RRM requirements, Qualcomm Incorporated, WG4 #101-e
· R4-2120308, Reply LS on Multiple SMTCs for NR NTN (to RAN2), Qualcomm Incorporated, WG4 #101-e

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	Reply LS on Multiple SMTCs (R4-2117024)
	Qualcomm
	To: RAN2

	LS on Neighbor Cell and Satellite Information
	Qualcomm
	To: RAN1, RAN2; Cc: 

	WF on NR NTN RRM requirements
	Qualcomm
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120307
	WF on NR NTN RRM requirements
	Qualcomm
	Agreeable
	

	R4-2120308
	Reply LS on Multiple SMTCs for NR NTN
	Qualcomm
	Agreeable
	to RAN2

	R4-2120309
	LS on NR NTN Neighbor Cell and Satellite Information
	Qualcomm
	Agreeable
	to RAN2, cc RAN1

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	
	Name
	Email address

	Qualcomm Incorporated
	
	CH Park
	chparkqc@qti.qualcomm.com

	Ericsson
	
	Ming Li
	Ming.l.li@ericsson.com

	Apple
	
	Jie Cui
	Jie_cui@apple.com

	Samsung
	
	JIN Yiran
	yiran.jin@samsung.com

	THALES
	
	Dorin Panaitopol
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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