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Introduction
In this contribution, our views on the remaining issues in NR NTN are provided, including epoch time when HO/CHO, and the missing sharing factor (Kgap) for concurrent gap in inter-frequency measurement over NTN.
Waiting delay for Epoch time during HO/CHO 
One remaining issue from the last meeting is the waiting delay for Epoch time during HO/CHO procedure, as in WF [1], copied below: Issue 7: Additional delay and Requirement Applicability in HO and CHO due to uncertainty of Target cell’s epoch time
Agreement:
· Wait for RAN2 conclusion and the following options can be further discussed as part of maintenance.
· Option 1:
· No need to consider the additional delay introduced in the HO/CHO procedure for NTN caused by the cases where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information.
· Option 2:
· Latency and Interruption requirements in HO and CHO shall be extended. FFS on the details.
· FFS on delay requirement for blind HO/CHO case if target satellite ephemeris information and epoch timing is only provided to UE via HO command.

[bookmark: _Ref118374994]
 Besides, in RAN1#111 meeting, the topic was discussed and RAN1 has made the following conclusion [2]: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.

[bookmark: _Hlk124341212]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.

[bookmark: _Ref124344551]Observation 1: RAN1 understands that the backward propagation of satellite assistance information is left for UE implementation. From RAN1 perspective, the latency issue identified by RAN2 can be resolved by UE and gNB implementation. 
[bookmark: _Ref118375000]In other words, in our understanding, some UE may not support backward propagation and may need longer time. 
[bookmark: _Ref124344588][bookmark: _Ref126832575]Proposal 1: For NTN, HO and CHO requirements apply, provided the epoch time is earlier than the time when the UE receives a RRC message implying handover to NR SAN cell plus Dhandover, the applicable RRC procedure delay.

Besides, to understand the target cell’s epoch time, UE needs to know target cell’s SFN by reading target’s MIB for the case that blind HO/CHO case and ephemeris/epoch time is only provided to UE via HO command, instead of SIB19. However, to read MIB, the ephemeris is needed as previous discussion. Therefore, the requirement should apply provided the ephemeris/epoch time has been provided in SIB19.
[bookmark: _Ref126832579]Proposal 2: For NTN, HO and CHO requirements apply, provided the target cell’s ephemeris/epoch time has been provided in SIB19.
Missing sharing factor for concurrent gap in inter-frequency measurement over NTN
If UE supports parallelMeasurementGap-r17 and is configured with concurrent measurement gaps, the gap sharing factor is needed, and Kap was introduced in concurrent map, as 9.3.4 (for TN) in 38.133, as copied below: 	Kgap is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern. Kgap = 1 when the UE is not configured with concurrent measurement gaps. Otherwise, Kgap = Ntotal / Navailable, where Navailable and Ntotal are calculated as follows:
-	For a window W of duration max(SMTC period,  MGRP_max), where MGRP_max is the maximum MGRP across all configured per-UE measurement gap(s) and per-FR measurement gap(s) within the same FR, and starting from the beginning of any SMTC occasion: 
-	Ntotal is the total number of SMTC occasions that are covered by instances of the associated measurement gap within the window W, including those overlapped with other measurement gap occasions within the window, and
-	Navailable is the number of SMTC occasions that are covered by instances of the non-dropped associated measurement gap within the window W, after accounting for collisions between the measurement gaps by applying the measurement gap collision rule in section 9.1.8.3.
	Kgap is only applicable for UE supporting concurrentMeasGap-r17. When concurrent measurement gaps are configured, requirements in this clause do not apply if Navailable =0.
Table 9.3.4-1: Time period for PSS/SSS detection (Frequency range FR1)
Condition NOTE1,2
TPSS/SSS_sync_inter
No DRX
 Max(600ms, Ceil(8 * Kgap)  Max(MGRP, SMTC period))  CSSFinter
DRX cycle ≤ 320ms
Max(600ms, Ceil(8*1.5 * Kgap)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter
DRX cycle > 320ms 
Ceil(8 * Kgap)  DRX cycle  CSSFinter
NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	For a UE supporting concurrent gaps, the MRGP above is the MRGP of the measurement gap associated with the target frequency layer to be measured if concurrent measurement gaps are configured.



However, the Kap is missing in the current 9.3C.4 (for NTN) and it should be also introduced. Table 9.3C.4-1: Time period for PSS/SSS detection (Frequency range FR1)
Condition NOTE1
TPSS/SSS_sync_inter
No DRX
 Max(600ms, 8  Max(MGRP, SMTC period NOTE2))  CSSFinter  K_satellite
DRX cycle ≤ 320ms
Max(600ms, Ceil(8*1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter  K_satellite
DRX cycle > 320ms 
8  DRX cycle  CSSFinter  K_satellite
NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	SMTC period is the SMTC period in SMTC configuration which is associated with the target cell to be measured configured in SSB-MTC4List-r17.


[bookmark: _Ref124344593]Proposal 3: Introduce sharing factor, Kgap, for concurrent gap in inter-frequency measurement over NTN.

Also, the value of MGRP need to be further clarified. The note 3 in Table 9.3.4-1 is ambiguous for NTN because 2 gaps can be associated to the same frequency in NTN. As illustrated in Figure 1, MG#1 (MGRP = 40 ms) and MG#2 (MGRP=160ms) will lead to different delay requirements. 

[image: ]
Figure 1: Ambiguity on the delay requirement of NTN concurrent gap.

[bookmark: _Ref127481410]Observation 2: The association between SMTC and MG is ambiguous, and it will lead to different delay requirements. 
[bookmark: _Ref127477835]Proposal 4: RAN4 to clarify which MGRP of concurrent gaps should be applied in NTN.     
Summary
The observations and proposals in this contribution are summarized:
Observation 1: RAN1 understands that the backward propagation of satellite assistance information is left for UE implementation. From RAN1 perspective, the latency issue identified by RAN2 can be resolved by UE and gNB implementation.
Proposal 1: For NTN, HO and CHO requirements apply, provided the epoch time is earlier than the time when the UE receives a RRC message implying handover to NR SAN cell plus Dhandover, the applicable RRC procedure delay.
Proposal 2: For NTN, HO and CHO requirements apply, provided the target cell’s ephemeris/epoch time has been provided in SIB19.
Proposal 3: Introduce sharing factor, Kgap, for concurrent gap in inter-frequency measurement over NTN.
Observation 2: The association between SMTC and MG is ambiguous, and it will lead to different delay requirement.
Proposal 4: RAN4 to clarify which MGRP of concurrent gaps should be applied in NTN. 
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