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Background

In the discussion paper in C1-224639, submitted to CT1#137-e, we provided the overview of the relevant SID/WIDs in SA2 and RAN2 followed by an overview of the key issues and the respective solutions proposed in the SA2 TR 23.700-28. In this paper, we briefly summarize the evaluations of the solutions in the TR and the impacts they entail.

Discussion

Key Issues in TR 23.700-28

Key issue 1: Mobility Management enhancement with discontinuous satellite coverage
The two tasks under this key issue are:
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.
Key issue 2: Power saving enhancement for UE in discontinuous coverage
As per the TR 23.700-28, the main aspects to be studied under KI#2 are: enhancements to the power saving mechanisms, e.g. PSM, MICO mode and idle mode eDRX, in order to make sure that the UE does not attempt PLMN access when there is no network coverage and that the UE attempts PLMN access in a timely manner when there is network coverage.

Requirements stemming from the key issues

TR 23.700-28 identifies the following requirements related to KI#1 and KI#2:
· Minimizing a period of no coverage (KI#1)
· Minimizing power consumption (KI#1)
· Define UE behavior during discontinuous coverage in current NTN RAT (e.g. remain with no service or attempt to register on available different RAT's/ PLMNs to receive the normal service) (KI#1)
· 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 (KI#1)
· UE does not attempt PLMN access when there is no network coverage (KI#2)
· When there is network coverage the UE attempts PLMN access as needed e.g. to transfer signalling, transfer data or receive paging, etc. (KI#2)

Impacts from the solutions in the TR
TR 23.700-28 provides the following high-level list of UE and CN impacts from the solutions in the TR:
UE impacts:
· Obtain coverage information and determine periods of coverage and no coverage
· Support mobility management
CN impacts: 
· Obtain coverage information and determine periods of coverage and no coverage for UEs (AMF or MME)
· Support mobility management (AMF or MME)
Other impacts not listed above may be introduced.
These high-level impacts may translate into the following protocol-level impacts (the list below is reproduced from C1-224639):
· Extensions to the registration procedures to facilitate the signalling of: 
· new indications of leaving or re-gaining coverage by the UE
· new timers for avoiding signalling storms upon regaining coverage on the same or different PLMN/RAT combination 
· new UE unreachability/unavailability times for the UE
· new “future periodic registration timer” for the UE
· UE location (current and future)  
· temporary UE ID and server URI for fetching coverage data from a server 
· Extensions to the UE configuration update procedure to allow signalling of PSM/MICO parameters
· New registration/TAU trigger based on the discontinuous coverage (e.g. start of coverage gap)
· New UE configuration by the HPLMN indicating whether the UE should remain with no service or look for another PLMN or RAT during coverage gaps
· New user plane procedure for fetching coverage data from a server using URI and temporary UE ID provided by the network via NAS.
CT1 work
CT1 will work on the protocol support for the selected solutions with UE and CN impacts determined in stage 2. Also, CT1 should autonomously take the lead on defining and working on the solution for topics that are related to the PLMN selection.
Due to the lack of normative WID in SA2 and any normative requirements in RAN2, we believe that it is too early to start normative work in CT1 in this meeting. This may change by the time of the next CT1 meeting. Qualcomm plans to prepare a CT WG WID for NR NTN Ph2 to be available for discussion when SA2 starts their normative work.      
