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[bookmark: _Ref124589705][bookmark: _Ref129681862]1.	Introduction
In RAN#94e meeting, a WID of NR NTN enhancement [1] was approved. Regarding the objective 4.1.4 as follows, there was one note left in the WID stating that this objective needs further clarification due to lack of details.
	4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2, RAN3, RAN4]

NOTE: The objective on mobility and service continuity enhancements will be clarified at RAN#95-e.



In this contribution, we share our views on the detailed scope for this objective. Based on our proposal, we provide also a TP on how we recommend to revise the WID in this RAN plenary.
[bookmark: _Ref129681832]2.	Discussion
2.1	NTN-TN/NTN-NTN mobility enhancement for connected state
Rel-17 NTN focused on the following scenarios as shown in Table 1. Based on Table 1, the maximum RTT for GEO scenario is estimated as about 540 ms. The maximum RTT values for LEO with altitude 600 km and 1200 km are 25.77ms and 41.77ms, respectively. Due to the large propagation delay and potentially many times of retransmissions caused by the unstable/severe radio conditions in the atmosphere, the HO interruption time in NTN scenarios is expected to be much larger than the interruption time during TN HO (e.g., which is about e.g. 40 ms) in many cases. 

Table 1. Rel-17 NTN scenario parameters [2]
	Scenarios
	GEO based non-terrestrial access network 
	LEO based non-terrestrial access network

	Altitude
	35,786 km
	600 km
1,200 km

	Payload
	Transparent (including radio frequency function only)
	Transparent (including radio frequency function only)

	Inter-Satellite link
	No
	No

	Earth-fixed beams
	Yes
	steerable beams, or
the beams move with the satellite)

	Max beam footprint size (edge to edge) regardless of the elevation angle
	3500 km 
	1000 km

	Max Round Trip Delay (propagation delay only)
	541.46 ms (service and feeder links)

	25.77 ms (600km)
41.77 ms (1200km)



In Rel-18 NTN enhancement WI [1], VoNR has been agreed as the main service to be supported in Rel-18 NTN. According to TS 23.501, the PDB requirement for conversational voice is 100 ms as shown in below Table 2. Excluding the 20 ms of CN PDB, the AN PDB is 80 ms. 
Table 2. QoS requirement for voice
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
(NOTE 3)
	Packet Error
Rate 
	Default Maximum Data Burst Volume
(NOTE 2)
	Default
Averaging Window
	Example Services

	1

	
GBR
	20
	100 ms
(NOTE 11,
NOTE 13)
	10-2
	N/A
	2000 ms
	Conversational Voice

	NOTE 11:	In RRC Idle mode, the PDB requirement for these 5QIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.
NOTE 13:	A static value for the CN PDB of 20 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.



Obviously, this PDB cannot be met by the GEO-based NTN, and the main scenario that is focused by Rel-18 for the voice support would be the NTN with LEO. However, the QoS requirement for voice may still not be met during TN-NTN/NTN-NTN HO typically, even if the voice call is provided by a LEO target cell based on a Rel-17 NTN system.  Take the LEO-based NTN-TN/NTN-NTN inter-frequency HO as an example: considering an RF switching time of up to 20 ms, with an additional RTT time of 41.77 ms compared to the typical TN HO interruption time (e.g. 40 ms shown above), it is highly possible that the interruption time during HO towards a high-altitude LEO target cell (e.g. 1200 km) will exceed the AN PDB required by the voice service; even with a low-altitude LEO target cell (e.g. 600 km) with an RTT of  25.77 ms, since several times of retransmissions are expected to be inevitable in typical cases, it could still be with high probability that the interruption due to HO still violates the voice QoS requirements.
Thus, from the perspective of satisfying service requirement, TN-NTN/NTN-NTN mobility shall be enhanced to reduce the HO interruption time for voice service. Furthermore, from the perspective of network deployment, the NTN cell is much large than TN cell. Based on Table 1, the Maximum beam footprint size for GEO and LEO can be 3500 km and 1000 km respectively, while the maximum coverage of a TN cell is only 300 km. It is therefore with higher possibility that a TN cell will fall into the coverage of an NTN cell, if a geographical area is covered by both TN and NTN cells. Also, sizes of cells served by satellites at different orbits may still vary obviously with each other, so that a geographical area can still be covered by the cells provided by the satellites at different orbits. 
To this end, we think it is beneficial to support DAPS for the NTN-TN/NTN-NTN mobility with the following motivations:
· For UE’s handover from a transmission path with shorter RTT to a transmission path with longer RTT (e.g. TN NTN or NTN at lower orbit  NTN at higher orbit) as shown in below Case 1, as the establishment of target connection will take a long period of time, UE can keep the source connection and keep the data transfer thereon, in order to meet the QoS requirement of voice service.
· In the other way around, as in below Case 2, though it is preferred to depend on the lower-RTT path in the target cell to meet the QoS requirement of voice service, it is still beneficial for the UE to keep the source connection, as it will take shorter time for fallback, when the UE fails to establish the connection with the target cell. 


Figure 1. UE handovers from TN cell to NTN cell
We think the TN DAPS HO mechanism can be taken as baseline, and the WI should aim at the minimized standard impacts when introducing it into the NTN environment.
Proposal 1: Support DAPS for NTN-TN and NTN-NTN mobility by taking the legacy TN DAPS as the baseline and aiming at the minimized standard impacts.
It should be further pointed out that in Rel-17 NTN CHO has been supported. As DAPS and CHO have not been able to be simultaneously configured since Rel-16, the same principle should also be applied to Rel-18 NTN WI, in order to limit the standard work within a reasonable scope. It is thus proposed to add a note in the WID of Rel-18 NTN enhancement that “Following Rel-16, simultaneous configuration of DAPS and CHO is not considered in this work”.
Proposal 2: Add a Note in the Rel-18 NTN WID to indicate that “Following Rel-16, simultaneous configuration of DAPS and CHO is not considered in this work”.
2.2	NTN-TN/NTN-NTN mobility enhancement for idle/inactive state
During the previous WID discussion, it was unclear whether the idle/inactive mobility enhancement is within the scope or not. For idle/inactive mobility, Rel-17 NTN has introduced the location-/time-/distance-based cell selection and reselection mechanisms. These mechanisms enable the UE to avoid unnecessary measurements and to (re)select to a proper cell in a timely way, by fully considering necessary NTN specific factors. Considering the balance between TU assignment and scope size, we suggest not further pursuing further optimizations on UE behavior in idle/inactive for NTN in Rel-18.
Proposal 3: NTN specific mobility enhancement in idle/inactive is not within the scope of Rel-18 NTN WI.
3.	Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we present our views on the potential work for the NR NTN in Rel-18. The following proposals are presented:
Proposal 1: Support DAPS for NTN-TN and NTN-NTN mobility by taking the legacy TN DAPS as the baseline and aiming at the minimized standard impacts.
Proposal 2: Add a Note in the Rel-18 NTN WID to indicate that “Following Rel-16, simultaneous configuration of DAPS and CHO is not considered in this work”.
Proposal 3: NTN specific mobility enhancement in idle/inactive is not within the scope of Rel-18 NTN WI.
Based on the above proposals, a TP is provided on the WID revision in the Annex.
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[bookmark: _GoBack]

Annex: TP on the WID revision
The proposed revision to the WID on bullet 4.1.4 is as following：
	4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· Specify DAPS for NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements, aiming at the minimized standard impacts and taking the DAPS of Rel-16 as the baseline. [RAN2, RAN3, RAN4]

NOTE: Following Rel-16, simultaneous configuration of DAPS and CHO is not considered in this work.
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