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Introduction
Remaining issues for Rel-17 NTN core requirements are discussed in RAN4#106, and outcomes are captured in WF [1]. Based on [1] the following issues are to be further discussed.
· Additional delay for epoch time during HO/CHO
· Measurement with MG
· Parallel measurement capability
· Definition of overlapping SMTCs for cell reselection
In this paper we will provide our views on the remaining issues in Rel-17 NTN core requirements.
Discussion
Additional delay for epoch time during HO/CHO
	Issue 1-1: Additional delay for acquisition of epoch time during HO/CHO.
· FFS:
· Add a clarification that HO/CHO interruption time would be longer when UE does not have valid and applicable ephemeris information of target cell
· FFS: Whether to define how much longer.


For HO/CHO, the issue is that UE need to have UL sync towards the target cell before it can initiate PRACH during HO. Based on latest RAN2 spec, the exact time when UL synchronisation is obtained (after SIB19 is acquired) is left to UE implementation, which can be from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
	[bookmark: _Toc124712577]5.2.2.6	T430 expiry
The UE shall:
1>	if T430 for serving cell expires and if in RRC_CONNECTED:
2>	inform lower layers that UL synchronisation is lost;
2>	acquire SIB19 as defined in clause 5.2.2.3.2;
2>	upon successful acquisition of SIB19:
3>	inform lower layers when UL synchronisation is obtained;
NOTE:	The exact time when UL synchronisation is obtained (after SIB19 is acquired) is left to UE implementation, which can be from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.


The RAN2 spec results from the an LS from RAN1 [4], which says backward propagation of satellite assistance information is left for UE implementation.
	RAN1 response
In RAN1#111 meeting, the topic was discussed and RAN1 has made the following conclusion:
	Conclusion
The UE may consider assistance information valid as soon as it is received. No specification impact is expected. The current definition of validity duration is not changed based on this conclusion.



From this conclusion, RAN1 understands that the backward propagation of satellite assistance information is left for UE implementation. Thus, from RAN1 perspective, the latency issue identified by RAN2 can be resolved by UE and gNB implementation.


Based on RAN1/2 inputs, if UE supports backward propagation, it can obtain UL sync immediately after acquiring SIB19, which means there is no need to wait for the epoch time. If UE does not support backward propagation, UE needs to wait for the epoch time and only gets UL sync from the epoch time. 
As support of backward propagation is up to UE implementation and there is no capability indication, the RAN4 requirements need to be defined based on worst case, i.e. backward propagation is not supported. 
As to the updates to the requirements, we understand additional time to the current HO/CHO interruption time is needed when UE does not have valid target cell assistance data when receiving HO command or when triggering conditions for CHO are met. In this case, UE may need to wait for the next SIB19 from the source cell and start to use the new target cell assistance data at the corresponding epoch time. 
[bookmark: _Hlk126742771]On the other hand, we assume the source cell will broadcast target cell assistance data periodically, and based on RAN2 spec UE should attempt to re-acquire SIB19 before the old assistance data gets invalid. In this sense, the case where UE does not have valid target cell assistance data when receiving HO command or when triggering conditions for CHO are met would be corner. Therefore, we suggest to add a simple clarification that HO/CHO interruption time may be longer rather than defining exact extended requirements. 
	[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46480459][bookmark: _Toc124712573]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE in RRC_CONNECTED shall:
1>	start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.


Proposal 1: Add a clarification that HO/CHO interruption time may be longer when UE does not have valid and applicable target cell assistance data during HO/CHO procedure.
Measurement with MG
	Issue 1-5: Sharing factor for concurrent gap in inter-frequency measurement.
· Agreement:
· Introduce sharing factor, Kgap, for concurrent gap in inter-frequency measurement over NTN.
· RAN4 to clarify which MGRP of concurrent gaps should be applied in NTN.


The issue was raised up in [2] last meeting, and we agree that it is a valid issue. 
For measurement within MG, the measurement period is defined based on MGRP. In TN con-MG, the MGRP is from the one of the MG associated to the frequency layer. In NTN con-MG, more than one MGs can be associated to a single frequency layer, and it is unclear now which MGRP should be used to define the requirements.
Specifically, the reason to associate more than one MGs to a single frequency layer is that there are multiple SMTCs for that frequency layer which cannot be measured with single MG. In other words, different MGs are used for measuring different SMTCs. Therefore, in typical case one SMTC would be overlapping with only one MG, and one option is to leave no requirements when one SMTC is overlapped with multiple MGs because it would be unclear which MG is used for measuring this SMTC. 
If this option is too restrictive from NW perspective, another option is to use the longer MGRP to define the measurement period when one SMTC is overlapped with multiple MGs
Proposal 2: RAN4 to consider following options for measurement within MG
· Option 1: no requirements apply when one SMTC is overlapped with multiple MGs
· Option 2: measurement period is based on longer MGRP when one SMTC is overlapped with multiple MGs
In NTN requirements, scaling due to overlapping SMTC is accounted by parameter Ksat.
		K_satellite: it is a statellite specific scaling factor.
· If SMTCs do not overlap with each other, and if LEO satellite(s) is/are required to be measured within SMTC
· K_satellite = 1, if GSO satellites are measured on the carrier
· , if LEO satellites are measured on the carrier.
· If SMTCs partially overlap with each other, and if LEO and/or GEO satellite(s) is/are required to be measured within overlapped SMTCs
· , if only GEO satellites are measured on the carrier
· , if only LEO satellites are measured on the carrier.


For measurement with MG, we understand only collision of SMTCs in the same MG needs to be considered, because if two colliding SMTCs are within different MGs, the impact is already accounted by MG collision, i.e. parameter Kgap. There is no need to consider this collision in two scaling factors.
Proposal 3: For measurement within MG, clarify that scaling due to overlapping SMTC applies only when multiple SMTCs within one MG overlap.
Parallel measurement capability
	Issue 1-6: Parallel measurement capability.
· FFS:
· It shall be clarified that which feature between 25-2 and 25-5 defines parallel L3 measurements on serving cell and intra-frequency cells.
· In case that UE doesn’t support parallel L3 measurements on serving cell and intra-frequency cells, for time-critical neighbor cell measurement requirements, we suggest to skip serving cell measurements since cell change is inevitable in very short time and the update doesn’t impact existing Ttrigger definition.


The issue was raised up in [3] last meeting. First, we understand it is FG 25-5 that indicates whether UE supports measuring serving cell and intra-frequency neighbour cell in parallel. 
Second, we do not support to define additional requirements during Ttrigger before t-Service. The proposal is to skip serving cell and prioritize neighbour cell measurement if UE receives t-Service information close to t-Serivce. While we can understand the motivation, skipping serving cell measurement may not be good because serving cell measurement is needed for reselection evaluation. Also, there may be intra-frequency neighbour cells from multiple satellite and it will also cause scaling of measurement time of each neighbour cell. In this case, skipping serving cell measurement does not help to solve the problem.
As what is concerned is the cell reselection requirements in IDLE mode, we suggest to leave it to UE implementation to decide the prioritization among serving cell and neighbour cell, or among different neighbour cells, when it is close to t-Service. 
Proposal 4: Do not define additional requirements during Ttrigger before t-Service.
Definition of overlapping SMTCs for cell reselection
	Issue 1-7: The definition of overlapping SMTCs for cell reselection.
· FFS:
· RAN4 to discuss and refine the definition of overlapping SMTCs for cell reselection, considering:
· NTN UEs are capable to adjust dynamically the configured offset for different satellites based on the propagation delay difference. 
· Two different SMTCs configuration, with same periodicity, configured for different satellites, might see some occasions that overlap while others that do not overlap.


The issue was raised up in [4] last meeting, and we agree that it is a valid issue. 
Since RAN4 is defining minimum requirements, the requirements should be based on worst case. It means two SMTCs for the same frequency layer are considered as overlapping if they overlap in at least one SMTC occasions during one detection, measurement or evaluation period. 
Proposal 5: For cell reselection requirements, clarify that two SMTCs for the same frequency layer are considered as overlapping if they overlap in one or more SMTC occasions during one detection, measurement or evaluation period. 
Conclusions
In this paper we provided our views on remaining issues in Rel-17 NTN core requirements.
Proposal 1: Add a clarification that HO/CHO interruption time may be longer when UE does not have valid and applicable target cell assistance data during HO/CHO procedure.
Proposal 2: RAN4 to consider following options for measurement within MG
· Option 1: no requirements apply when one SMTC is overlapped with multiple MGs
· Option 2: measurement period is based on longer MGRP when one SMTC is overlapped with multiple MGs
Proposal 3: For measurement within MG, clarify that scaling due to overlapping SMTC applies only when multiple SMTCs within one MG overlap.
Proposal 4: Do not define additional requirements during Ttrigger before t-Service.
Proposal 5: For cell reselection requirements, clarify that two SMTCs for the same frequency layer are considered as overlapping if they overlap in one or more SMTC occasions during one detection, measurement or evaluation period. 
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