Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 Meeting #105	R4-2219822
Toulouse, France, November 14 – November 18, 2022

Agenda Item:	9.5.6 
Source:	Ericsson
Title:	Discussions on NTN IoT RRM requirements
Document for:	Discussion, Decision
1	Introduction

RRM requirements for IoT NTN was discussed at last meeting and good progress was reached and few CRs were endorsed. There are still some important issues to be resolved in order to complete the remaining CRs and to complete the core-part of the WI, and these issues are captured in [1]. 
In this paper we analyze those issues and provide our updated view on the topic.
[bookmark: _Ref178064866]2	Discussion
2.1	General
Impact on initial cell search requirements due to NGSO was discussed and following open issue was identified [1]:
	Issue 1-4: Relaxation of Initial Cell Search for NGSO
FFS if any RRM requirements impacted by initial cell search latency for NGSO and FFS if initial cell search latency is relaxed by [X]% compared to the existing requirements.



The cell selection requirements are defined in clause 4.6.1 of TS 36.133 for NB-IoT and in section 4.1 of TS 36.133 for cat-M. Both requirements are identical and it is observed that these are high-level requirements without any latency requirements. Therefore, we don’t think any relaxation is needed to existing requirements and we think the relaxation, as agreed at last RAN4 meeting, to scale the delay requirement with number of satellites was introduced for similar purpose. 

Proposal 1 No need to consider relaxation to existing initial cell search requirements for NGSO. 

2.2	IDLE mode Mobility

Measurement capability
The measurement capability for NB-IoT and eMTC was discussed at last meeting which resulted in following tentative agreement [1]:
	The following Tentative Agreement can be FFS in next meeting 
· For minimum (baseline) requirements for NB in IDLE and M1 in both IDLE and CONNCTED 
· for intra-frequency carrier, the number of target satellites UE needs to monitor is [2] including serving LEO satellite.
· for inter-frequency carrier, the number of target satellites UE needs to monitor per carrier is [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is [1] otherwise



Given that NB-IoT and eMTC UEs are low complexity UEs with reduced capability compared to legacy LTE UEs, we support the tentative agreement shown above. 
 
Proposal 2 Following tentative agreement from last meeting is confirmed:
For minimum (baseline) requirements for NB in IDLE and M1 in both IDLE and CONNCTED 
a. for intra-frequency carrier, the number of target satellites UE needs to monitor is [2] including serving LEO satellite.
b. for inter-frequency carrier, the number of target satellites UE needs to monitor per carrier is [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is [1] otherwise.

	__Issue 1-3-5: For NGSO, Doppler shift impact in Multiple NGSO satellites
· RAN4 shall investigate Doppler shift impact on the overlapping receiving window from multiple intra-frequency and multiple inter-frequency satellites on IoT NTN
· Except NB-IoT in Connected mode
· FFS the following proposals
· the scaling factor for measurement of multiple LEO satellites should also apply 
· For eMTC over NTN, RAN4 not to define scheduling restriction due to RRM measurement




In last meeting, we discussed the issues on Doppler frequency in IoT NTN which may be rather large depending on the satellite deployment scenario. Considering flexibility and variants of UE’s implementation, we suggest to add UE’s capability to deal with Doppler shift. For a UE which can deal with strong (e.g. pre-defined Doppler shift number based on satellite moving scenarios) Doppler shift, the UE shall be able to measure same frequency layer (e.g. intra-frequency) cells/satellites simultaneously, on other hand, for a UE which cannot deal with strong Doppler shift, the UE isn’t able to measure same frequency layer cells/satellites simultaneously
Proposal 3 Introduce UE’s capability on Doppler shift handling. UE shall be able to measure same frequency layer (e.g. intra-frequency) satellites simultaneously if UE supports the capability. The capability can be a 1 bit indication or a exact Doppler shift number UE can handle.



DRX/eDRX applicability, NGSO, discontinuous coverage
Impact on eDRX on NGSO and discontinuous was discussed at last meeting with following outcome [1]:
	__Issue 2-1-4: NGSO, t-service impact on DRX/eDRX requirements
The following proposals can be FFS in next meeting
· Proposal 1: Do not consider the impact of t-service for excluding requirements for eDRX/DRX cycles (Nokia)
· Proposals 2: If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s starting from at least [1] eDRX cycle before ‘t-Service-r17’. (Ericsson) 

…
__Issue 2-2-3: NGSO, Discontinuous Coverage – DRX/eDRX
The following proposals can be FFS in next meeting
· Proposal 1: If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [640] ms during at least [2] configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2]. (Ericsson)
· Proposal 2: If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s during [2] eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)




It shall be noted that the coverage of a cell served by a LEO satellite can vary significantly compared to the coverage of a cell served by a GEO satellite. The information about the serving cell coverage is provided to the UE and UE knows based on this information when the coverage will be impacted (e.g. when in time the cell will disappear). This follows the Rel-17 NTN UE behavior. One important difference between Rel-17 NTN work and the Rel-18 LTE IoT NTN work is that the latter supports also operation with long DRX cycles, more specifically extended DRX cycles with PTW. Taking into consideration that the measurement delays are typically longer for IoT compared to legacy UEs, it is important to allow the IoT UEs sufficient time to perform or complete a measurement (e.g. cell detection or cell measurement) before the coverage of that cell is going to be impacted. Therefore the UE shall not apply the eDRX cycles or long DRX cycles when the coverage of the satellites is about to disappear e.g. when the current time is close to or equal to ‘t-Service’. This may also apply to the serving cell evaluation which would require the UE to evaluate the serving cell using shorter eDRX cycles. 
Likewise, then the coverage of the serving cell is resumed after ‘t-ServiceStart’, the UE may need some additional time to reacquire the synchronization. Unlike the TN operation where the UE can wake up before the ON duration/active time to perform T/F tracking, the NTN IoT UE can only perform the sync after ‘t-ServiceStart’. Therefore, it is important to assume shorter DRX cycle to speed up the evaluation after ‘t-ServiceStart’. For this reason, the UE can also be allowed to drop the paging during the [2] DRX cycles immediately after ‘t-ServiceStart’. 
Proposal 4 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s starting from at least [1] eDRX cycle before ‘t-Service-r17’.
Proposal 5 If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [640] ms during at least [2] configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2].
Proposal 6 If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s during [2] eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’.
Proposal 7 The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’.

Discontinuous coverage
When UE is in discontinuous coverage, it was agreed and commonly known that the UE is able to predict the coverage of the cell and the UE in IDLE or PSM mode is not required to perform any cell search while in discontinuous coverage ( i.e. out of coverage). Accordingly, UE’s measurement procedures shall take ‘t-Service-r17’ and ‘t-Service-start-r17 ’ into account, in order to be compatible with discontinuous coverage concept. 
After initiating cell (re)selection procedure at least when ‘t-Service-start-r17’UE shall try to identify and measure new serving cell as soon as possible, in the time interval, e.g. [x] DRX cycles, measurement delay shall be enhanced, e.g. ignoring DRX cycle in measurement delay requirements. Another issue is paging reception could not be kept in the time interval and dropping paging may happen.
The requirements are introduced based on ‘t-Service’ and ‘t-Service-start-r17’ in our companion contribution containing the change request on idle mode mobility [3].
Proposal 8 Discontinuous coverage requirements shall be defined associated with at least ‘t-Service-r17’ and ‘t-Service-start-r17 ’. 



Relaxed cell measurements in IDLE mode
In eMTC TN requirements, the UE is allowed to meet relaxed serving cell measurement requirements which is derived based on a formula that depends on the configured DRX or extended DRX (eDRX) cycle, PTW length, and a signaled parameter num-DRX-CyclesRelaxed by the network as shown Table 1 and 2 below [2]:
Table 1: The relaxation factor N for a UE not configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	0.32
	Min(n , 32)

	0.64
	Min(n , 16)

	1.28
	Min(n , 8)

	2.56
	Min(n , 4)

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



Table 2: The relaxation factor N for a UE configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	
	1.28 ≤ PTW length [s] < 2.56
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] 

	0.32
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)

	0.64
	1
	Min(n , 2)
	Min(n , 4)

	1.28
	N/A
	1
	Min(n , 2)

	2.56
	N/A
	N/A
	1

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



The fixed or static measurement relaxation factors were designed for a fixed terrestrial network where the base stations are stationary, i.e. the coverage of cell is rather static. However, the fixed relaxation factors may not work well for a non-terrestrial network where the satellites serving the cells can be moving and thus the cell coverage can be dynamic. Moreover, the LEO and GEO satellites also differ in terms of their speed, their altitudes, their orbits etc. The coverage of the NTN cells served by LEO satellites may be quite dynamic compared to the coverage of a cell served by a GEO satellite. This means that the coverage of the cell may disappear for some time, or degraded for some time as the satellite moves away wrt the UE location which is relatively fixed. Therefore, the existing formula/requirements for deriving the relaxation factor can be reused for cat-M when served by a GEO satellite. However, the level of relaxation shall be reduced (e.g. by factor 2) when served by a LEO satellite. 
Proposal 9 In NGSO, the serving cell measurement relaxation factor is reduced by factor N from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a LEO satellite compared to corresponding GEO satellite, where N=[2].

Moreover, as an additional safety-mechanism to avoid that a UE served by a LEO satellite mistakenly enters into a relaxed mode and to prepare for a potential cell change, UE shall meet the relaxed requirements if it has found at least one additional satellite on the serving carrier including the serving satellite. 

Proposal 10 The eMTC and NB-IoT UE is allowed to meet the relaxed neighbour cell requirements provided that it has found more than [1] satellite including the serving satellite. 

For the reasons explained above, i.e. due to that the coverage of a NGSO cell is impacted because of satellite movement, the conditions for entering the serving cell measurement relaxation shall also consider ‘t-Service-r17’ . At last meeting, this issue was discussed as following options were identified [1]:
	__Issue 2-1-5: NGSO, t-service impact on relaxed requirements
The following proposals can be FFS in next meeting
· UE is allowed to meet the relaxed serving cell measurement requirements provided that
· Option 1a: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle
· Option 1b: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle
· Option 2: Time span to Tservice when serving cell stops service is longer than Ttrigger
· Where Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC) for NB and Ttrigger = max(Tdetect,EUTRAN_Intra_NC, Kcarrier*Tdetect,EUTRAN_Inter_NC) for eMTC.
· Option 3 (merged):
· When not configured with eDRX_IDLE cycle: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last time Ttrigger before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle
· When configured if configured with eDRX_IDLE cycle: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last time Ttrigger before ‘t-Service-r17’ if configured with eDRX_IDLE cycle
· Where Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC) for NB and Ttrigger = max(Tdetect,EUTRAN_Intra_NC, Kcarrier*Tdetect,EUTRAN_Inter_NC) for eMTC.




UE shall meet the relaxed measurement requirements only when the received information (based on t-service) indicates the UE will be in-coverage at least in the next L1 number of DRX cycles. Otherwise, if the received information indicate that the current cell will disappear within next L1 number of DRX cycles then the UE shall not enter relaxed mode. For NB-IoT UE is configured with DRX cycles, L1 can be set to 4 DRX cycles since serving cell evaluations are based on 4 DRX cycles in enhanced coverage. For NB-IoT UE configured with eDRX cycles, L1 can be set to at least one eDRX cycle. Similarly, L1 is set to 4 DRX cycle (assuming DRX cycle of 2.56 sec) and L1 is set to 1 eDRX cycle for eMTC UE. 

Since option 1a/1b and 2 are similar and intend to address the same problem. We are therefore also fine to option 3 which the merged option. 


Proposal 11 In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle.
Proposal 12 In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle.


Transmission using preconfigured uplink resources (PUR)
TA validation for transmission using preconfigured uplink resources was discussed which resulted in following outcome [1]:
	__Issue 2-9-1: PUR, RSRP-based TA validation
· Option 1: The legacy RSRP-based TA validation is not applicable for PUR in IoT NTN. 
· Option 2a: The legacy RSRP-based TA validation is applicable for PUR in IoT NTN, for both GEO and LEO. 
· Option 2b: The legacy RSRP-based TA validation is applicable for PUR in IoT NTN for GEO but not LEO. 



The eMTC and NB-IoT UE can be configured with PUR resources along with a TA command. 

[bookmark: _Hlk110945735]At last meeting it was agreed that UE updates the uplink timing for transmitting on PUR according to TS 36.211 v17.2.0 i.e. transmission of uplink radio frame number  from the UE starts  seconds before start of the corresponding downlink radio frame at the UE. The parameters (  and ) are directly or indirectly received by the UE from the network.  However, the assumption on NTA is FFS [1]:
	Issue 2-9-3: PUR, Timing
· The UE update the uplink timing for transmitting on PUR using the configured TA command according to TS 36.211 v17.2.0 i.e. transmission of uplink radio frame number [image: ] from the UE starts 
· FFS the assumption on 



It was discussed at last meeting whether NTA should be set to 0, but was not agreed. We also support the proposal to set  to 0 since PUR is similar to initial transmission. Therefore the transmission should be based on the pre-compensation of the UE-to-satellite propagation delay based on the UE and the satellite location at the time of PUR transmission. In this case, adding also the old timing advance command can be misleading.
Proposal 13  is set to 0 for PUR transmission.


The UE should only perform the transmission using PUR provided that the serving cell is not going to stop serving the area it is currently covering until the next PUR occasion. Otherwise, the UE may assume the TA as invalid and not carry out the PUR transmissions e.g. TA is invalid when the current time is close to, equal to or greater than ‘t-Service’. How to validate the TA is defined in RAN4 specification and we don’t think TA validation based on relative RSRP measurement changes is suitable for IoT NTN since UE does timing compensation in NTN unlike in TN network. Therefore, the RSRP based method is redundant for NTN and not performing the two RSRP measurements for TA validation purpose leads to reduced UE power consumption and simplified PUR procedure.   
Proposal 14 RAN4 shall not reuse the legacy RSRP-based TA validation for PUR in IoT NTN for both GEO and LEO.
Proposal 15 The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid: 
· Current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity.

2.3	CONNECTED mode Mobility


In RRC_CONNECTED state, the network maintains the connection between the serving cell and the UE, e.g. by collecting measurements, and providing the UE with updated configuration when needed.  
In NTN scenario, the network may lose the ability to maintain the connection between the serving cell and the UE, e.g. due to bad coverage or disappearing cells based on the type of satellite (e.g. NGSO) serving the cell. The eMTC UEs support CONNECTED mode handover to overcome such scenarios but the NB-IoT UEs do not support handovers. In such scenarios, the NB-IoT UEs would wait until the configured timers are expired and the counters are reached and only thereafter trigger RRC re-establishment. To speed up the connection recovery, it is proposed that the NB-IoT UE when served by a NGSO satellite can trigger the RRC re-establishment before or at least at the time of ‘t-Service’. 

Proposal 16 For NGSO and NB-IoT, RRC re-establishment shall be started before or at the least at the time instance of expiry of serving cell coverage (‘t-Service’).

At last meeting RAN4 agreed to define conditional handover (excluding time or location based) requirements for eMTC. In legacy requirements, the conditional handover delay is defined as follows:
Dhandover = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tinterrupt
Where: 
TRRC is the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2].
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a condition exists at the measurement reference point which will trigger the conditional handover. 
Tmeasure is the measurements time.
TCHO_execution is the conditional execution preparation time. 
Tinterrupt is the interruption time.
The legacy definition of TRRC can be reused for for eMTC as it is a fixed delay.
Also the legacy definition of TEvent_DU can be reused for eMTC since it is a definition and does not contain any specific value. 
Tmeasure shall refer to the corresponding eMTC measurement requirements for CEModeA and CEModeB.
The definition and value of TCHO_execution from the legacy requirements can be reused as it is a value including margin, i.e. up to 10 ms.
Tinterrupt is defined as Tinterrupt = TIU + 20 ms for both intra-frequency and inter-frequency conditional handover where TIU can be reused from the legacy HO requirements for eMTC as follows defined in clause 5.5.2.1.2 of TS 36.133:
“TIU is the time required to complete the transmission of PRACH in the target cell. The actual value of TIU shall depend upon the uncertainity in acquiring the first available PRACH occasion based on the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble to the target cell.”

Proposal 17 For eMTC IoT conditional handover, the legacy LTE conditional handover requirements are used as reference but the references are updated to corresponding eMTC delay requirements.

Following is another open issue related to RRC Re-establishment and RRC release with redirection:
·  FFS to consider addition component, , to accommodate for the time needed between the UE acquires the NTN SIB.

In both RRC Re-establishment and RRC release with redirection requirements after acquiring the SI of the target cell, which provides all information required for transmitting the random access in the target cell. In our view the acquired RACH information should be valid as soon as it is acquired. We therefore do not see any reason for the UE to wait for the RACH transmission until the start of the Epoch time. Otherwise this will unnecessarily delay the RACH procedure and extend the RRC Re-establishment and RRC release with redirection delays.

Proposal 18 Additional component, , is not needed in RRC Re-establishment and RRC release with redirection delay requirements.
 

RLM requirements
At last meeting it was agreed to use the existing RLM requirements as baseline for eMTC and NB-IoT assuming that the cell is managed by a GEO satellite. But for a cell managed by a LEO satellite, RAN4 is discussing new requirements. 
As described in earlier section, the coverage of a cell served by a NTN satellite can be impacted (disappear) based on type of satellite (e.g. LEO). The coverage information of the serving cell is already provided to the UE as agreed in Rel-17 NTN work. Our view is that that the UE shall evaluate the RLM according to non-DRX requirements when the when the coverage of the satellites is about to disappear e.g. when the current time is close to or equal to ‘t-Service’. Similar to the discussions on neighbour cell measurements in earlier section, the UE configured with DRX can continue to evaluate RLM based on DRX requirements if at least T is left until the expiry of the current cell. Otherwise, the UE shall evaluate following the non-DRX requirements. T can be set to the minimum evaluation period expressed in term of DRX cycles which is 5 for eMTC and 10 for NB-IoT assuming longest DRX cycles.
This allows the UE to complete an ongoing RLM evaluation or new evaluations before the UE is going to out of coverage wrt to that serving cell.
Proposal 19 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and DRX_cycle, then at least during [5] DRX cycles before t-Service-r17, the UE shall meet the non-DRX requirements.
Proposal 20 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements.

Conclusion
In this contribution we have discussed and provided our view on the RRM issues identified in the way forward document at last meeting. More specifically, we have discussed RRM requirements for the different types of mobility procedures in RRC IDLE and CONNECTED mode and also provided views on additional topics. Based on the discussions, we have made following proposals and observations:

Proposal 1 No need to consider relaxation to existing initial cell search requirements for NGSO. 
Proposal 2 Following tentative agreement from last meeting is confirmed:
For minimum (baseline) requirements for NB in IDLE and M1 in both IDLE and CONNCTED 
a. for intra-frequency carrier, the number of target satellites UE needs to monitor is [2] including serving LEO satellite.
b. for inter-frequency carrier, the number of target satellites UE needs to monitor per carrier is [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is [1] otherwise.

Proposal 3 Introduce UE’s capability on Doppler shift handling. UE shall be able to measure same frequency layer (e.g. intra-frequency) satellites simultaneously if UE supports the capability. The capability can be a 1 bit indication or a exact Doppler shift number UE can handle.
Proposal 4 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s starting from at least [1] eDRX cycle before ‘t-Service-r17’.
Proposal 5 If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [640] ms during at least [2] configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2].
Proposal 6 If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s during [2] eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’.
Proposal 7 The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’.
Proposal 8 Discontinuous coverage requirements shall be defined associated with at least ‘t-Service-r17’ and ‘t-Service-start-r17 ’. 
Proposal 9 In NGSO, the serving cell measurement relaxation factor is reduced by factor N from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a LEO satellite compared to corresponding GEO satellite, where N=[2].

Proposal 10 The eMTC and NB-IoT UE is allowed to meet the relaxed neighbour cell requirements provided that it has found more than [1] satellite including the serving satellite.


Proposal 11 In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle.
Proposal 12 In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle.
Proposal 13  is set to 0 for PUR transmission.
Proposal 14 RAN4 shall not reuse the legacy RSRP-based TA validation for PUR in IoT NTN for both GEO and LEO.
Proposal 15 The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid: 
- Current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity

Proposal 16 For NGSO and NB-IoT, RRC re-establishment shall be started before or at the least at the time instance of expiry of serving cell coverage (‘t-Service’).
Proposal 17 For eMTC IoT conditional handover, the legacy LTE conditional handover requirements are used as reference but the references are updated to corresponding eMTC delay requirements.
Proposal 18 Additional component, , is not needed in RRC Re-establishment and RRC release with redirection delay requirements.
Proposal 19 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and DRX_cycle, then at least during [5] DRX cycles before t-Service-r17, the UE shall meet the non-DRX requirements.
Proposal 20 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements.
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