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Abstract of the contribution: This paper provides the evaluation of signalling overload impact on target RAT/PLMN as specified in KI#I bullet b).
The key issue intends to study the essential issues for mobility management related to discontinuous coverage modelling. At least the following aspects need to be further studied:
-
Identify gaps in rel.17 solution designed in EPS (e.g. concerning minimizing a period of no coverage and/or minimizing power consumption), considering at least below aspects:
a)
Study how UE determines that it has to remain with no service or it has to attempt to register on available different RAT's/ PLMNs to receive the normal service during discontinuous coverage in current NTN RAT.
NOTE:
Consider dependencies with RAN2 and CT1 since inter-RAT selection and PLMN selection related specifications are in control of RAN2 and CT1.

b)
Study how to reduce the impact to target RAT or system due to large number of UEs triggering signalling load on the target RAT or system to receive normal service.
Discussion 
Evaluation criteria on selecting solutions has been proposed in Section 7, however, current criteria focus on aspects of KI#1 paging enhancement and KI#2 power saving enhancement, which has strong dependency on whether it is necessary or how the network can obtain the satellite coverage map. However, this signaling impact aspect is independent to the coverage information, and the analysis of different target system is necessary regarding the discussion of the signalling impact.

This paper proposes to add evaluation of signaling overload aspect in KI#1, especially bullet b).
Proposal

It is proposed to update TR 23.700-28 as follows:
**** First Change ****

7.x
Signalling load on target RAT/PLMN


KI#1 bullet b) proposed to address the signalling overload on target RAT/PLMN when a large number of UEs attempt to receive normal services when the satellite discontinuous coverage occurs. Considering whether the UEs can select other available RAT (e.g. NTN RAT/TN RAT provided by same operator that provides current discontinuous coverage, NTN RAT/TN RAT provided by different operator), or have to remain in no service, the target RAT/PLMN can be categorized as follows:
· Aspect#1, the signalling impact is to same RAT, same PLMN, i.e., there is no other available RAT type to be selected during the discontinuous coverage period, the UEs have to remain in no service until the same satellite or satellite from same constellation can provide the coverage. The signalling impact is to same RAT, same operating system.

· Aspect#2, the signalling impact is to different RAT, same PLMN, i.e. there are available RAT types during discontinuous coverage period, the available RAT type can be NTN or TN provided by the same operator, the UEs can handover to the new detected RAT type.
· Aspect#3, the signalling impact is to different RAT, different PLMN, i.e. there are available RAT types during discontinuous overage period, the available RAT types can be NTN or TN provided by different operator, the UEs will register to the new detected RAT type.

NOTE: Whether to apply wait timer if the UE selects other RAT/PLMN to continue the service due to discontinuous coverage can be discussed during normative phase

Solution#7, Solution#14, Solution#16 and Soltuion#23 are proposed to address the signalling impacts to the target RAT/PLMN.

To address Aspect#1:

· Solution#7, #14 both proposed that the AMF will set the “wait range” to the UE, and UE will further calculate the “wait timer” based on the “wait range” to reduce the signalling overload. In addition,

· Solution#7 supports the UEs to calculate the unavailable period caused by satellite discontinuous coverage together with the “wait range” as provided by the AMF. The resulting wait timer covers both the unavailable period and randomization of delay when the satellite coverage recovers. In addition, the AMF can also give higher priority to the VIP users to recover the coverage by setting different “wait range”.

· Solution#14 can adopt similar procedures with “disaster roaming wait range” to control the signalling overload. The “wait range” can reuse “disaster roaming range”, or define a new “wait range” that is specific for the satellite discontinuous coverage event.

·  Solution#16 proposed that the UE firstly determines the unavailable period (because of the discontinuous coverage) and indicates it to AMF and the AMF will then set the TAU timer together with a “delay time” to the UEs that request with same event (i.e. discontinuous coverage) to reduce the signalling overload. The “delay value” can be fixed or random and hence (if random) can reduce the signalling overload.

· Solution#23 proposed to reuse the mechanism as defined in 5.19 in TS23.501, however, the load/overload control mechanism only works for the UEs that in CM-CONNECTED mode, which cannot address the signalling overload impact for UEs that in CM-IDLE mode.

To address Aspect#2 and Aspect#3:

· Solution#7, #14 proposed to utilize the “wait range” value as received from AMF to calculate the “wait timer” and the UEs need to wait until the “wait timer” expires to initiate the NAS level signalling, i.e. Mobility Registration Update, TAU, Initial Registration and etc. The signalling overload to the target system can be mitigated.

· In Solution#16, if the UEs can select available RAT/PLMNs, the UEs can wait a random delay time to initiate the NAS signalling.
· In Solution#23, the load balancing or overload control mechanism can only work for the source RAT system and has no improvement on signalling overload mitigation to the target system.

 End of Changes ****
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