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Introduction
In the last RAN2 meeting, there were some discussions including online and offline about CHO aspects for connected mode, and some agreements were achieved as following [1]:
Agreements via email (from offline 104):
1. 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.
2. The reference location for the event description is defined as cell center.

Agreements online:
1. For CHO, joint configuration of location and RSRP as well as time and RSRP triggers are supported.

Agreements via email (from offline 104 - second round):
1. CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.
2. Same CHO trigger conditions and RRM events can be used within NTN and NTN-TN mobility provided these are supported by the UE. NTN-TN means both “from NTN to TN (hand-in)” and “from NTN to TN (hand-in) and from TN to NTN (hand-out)". FFS for enhancements.
The signaling storm caused by a large number of UE handover almost at the same time has been rarely discussed, which is inevitable and as well needs to be focused on and addressed.
In this contribution, we would like to provide some analysis and consideration on the signaling issue for connected mode in NTN.
Discussion
[bookmark: _Hlk41985036]Due to the large coverage of satellites, there may be plenty of UEs need to hand over to a new cell in a short period of time as shown in Fig.1. And if a large number of UEs accessing the same new cell(s) almost simultaneously, it may lead to uplink signaling storms and access resources shortage. Therefore, we could consider some solutions such as distributing UEs to access the same new cell(s). Simply, the UE randomly selects a time to access the new cell within the time range configured by the serving cell, or the UE could use UE ID and the parameters provided by the network side to perform a modulo to obtain the UE-specific moment to access the new cell. 


Fig.1 UEs handover in NTN system
Proposal 1: We suggest RAN2 to consider some solutions such as distributing UEs to access the same new cell(s) considering uplink signaling storms and access resources shortage due to a large number of UEs accessing the same new cell(s) almost simultaneously.

In addition, legacy handover mechanism requires a large amount of signaling interaction among UE, source gNB, and target gNB. For NTN, the high-speed movement of the satellites(e.g. LEO) will obviously lead to frequent HO in a short time.
Furthermore, the coverage of the satellites is much larger than the terrestrial network resulting in a very large number of UEs in a single satellite cell, which will make the handover procedure more difficult besides the challenges mentioned above.
For the frequent HO in a short time with a large number of UEs, some signaling and information that are common to all the UEs can be notified to the UEs through broadcast as studied in SI. However, the gain of signaling overhead reduction is limited through the advertisement of the common signaling and information via SI. There is still much UE-specific signaling and information that need to be interaction among UE, source gNB, and target gNB, therefore, this solution may be needed to further evaluation.
Proposal 2: The gain of signaling overhead reduction through the solution that broadcast handover signaling and information common to all the UEs may need to further evaluate due to the limited common signaling and information that can be extracted.
In order to decrease overall signaling overhead, maybe we could consider to reduce one interactive node. As we know, there are three nodes (i.e. source gNB, target gNB and UE) during the whole handover procedure. The information of UE is actually known by the source gNB. Therefore, the UE maybe consider to reduce. Then all the information about UE, including UE context, protocol information etc. could be interacted between source gNB and target gNB directly. 
Proposal 3: In order to decrease signaling overhead during the whole HO procedure, we could consider a handover scheme that the UE does not perceive, where all the information about UE, including UE context, protocol configuration, UE variables, constants and timers etc. could be interacted between source gNB and target gNB beforehand.
To ensure seamless handover, the source gNB needs to pre-evaluate the timing to handover the UE to the new gNB, so that all the information of UE can be transmitted to the target gNB in advance. The location information including UE location and the satellite ephemeris is important for the HO timing deduction.
Proposal 4: To ensure seamless handover, the source gNB needs to pre-evaluate the HO timing to transmit all the information of UE to the target gNB in advance.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some further discussions on the mobility enhancements for connected mode in NTN and have the following proposals:
Proposal 1: We suggest RAN2 to consider some solutions such as distributing UEs to access the same new cell(s) considering uplink signaling storms and access resources shortage due to a large number of UEs accessing the same new cell(s) almost simultaneously.
Proposal 2: The gain of signaling overhead reduction through the solution that broadcast handover signaling and information common to all the UEs may need to further evaluate due to the limited common signaling and information that can be extracted.
Proposal 3: In order to decrease signaling overhead during the whole HO procedure, we could consider a handover scheme that the UE does not perceive, where all the information about UE, including UE context, protocol configuration, UE variables, constants and timers etc. could be interacted between source gNB and target gNB beforehand.
Proposal 4: To ensure seamless handover, the source gNB needs to pre-evaluate the HO timing to transmit all the information of UE to the target gNB in advance.
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