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Abstract of the contribution: This contribution discusses evaluation of current solutions in the TR. 
Discussion 
The solutions proposed in the TR have different requirements on what CN functionality (if any) is located on-board the satellite. The table below divides the solutions in the TR into overall categories based on the on-board functionality, focusing on solutions for EPS:

	Category
	Functionality on-board
	Solution numbers
	Support for multiple satellites serving a UE 


(some solutions may have FFS on support for multiple satellites)
	Services supported

	A
	Only eNB on-board
	#20, #21, #44
	No (Sol #20, 21)

Yes (Sol#44)
	CP and UP IoT (Sol#20)

CP IoT (Sol#21, 44),

	B
	Full MME on-board
	#13 (case-1), #22
	No
	Not defined (Sol#13)

SMS, CP CIoT (Sol#22)

	C
	MME-split, with standardized split
	#11, #12
	Yes
	CP data 


	D
	MME- or EPC-split, with non-standardized split
	#14, #15, #23
	Yes
	Not defined (Sol#14)
SMS, CP CIoT (Sol#14)

SMS (Sol#23)

	E
	MME + SGW + PGW on-board
	#13 (case-2), #16
	No
	CP CIoT, UP CIoT 

	F
	Full EPC (MME + SGW + PGW + HSS) on-board  (IOPS-like approach)
	#19
	Yes
	SMS, CP CIoT, UP CIoT, UP, IMS 

	G
	MME + SGW on-board
	#17
	No
	CP-CIoT

	H
	MME + HSS on-board
	#18
	No?
	CP-CIoT

	I
	Full MME + SMS-GMSC-split, with non-standardized split
	#45
	No
	SMS


As part of the NWM discussion, it seems clear that solutions need to allow multiple satellites to serve a UE. Solutions where only a single satellite can serve a UE will result in longer intervals between the services occasions since the UE needs to wait for the "right" satellite, and it also results in worse utilization of the satellite constellation. 

Observation 1: It is assumed that solutions need to allow multiple satellites to serve a UE.
Several solutions currently only support a single satellite servicing a UE. Although many of these solutions have an FFS regarding multiple satellite support, there has not been meeting time to discuss solution updates.
Observation 2. The meeting time available has not allowed all solution categories in the TR to mature.

Even though it may be possible to enhance some solutions to support multiple satellites for a UE, only the following solution categories would currently fulfil Observation 1: A, C, D and F.
Category A solutions with only eNB onboard have certain drawbacks:
- 
Takes a long time (many satellite passes) to perform a single procedure
- 
Lot of RAN (RAN2) impacts and dependencies and requires new RAN functionality. S&F is not actively studied by RAN WGs as they assume this is handled by SA2.

- 
LI is a challenge, since today eNB has no LI functionality
Another takeaway from NWM is that no new 3GPP NF should be needed to support S&F. The solutions proposing to split the MME (Cat C and D) are splitting an existing logical entity (NF). In the 3GPP architecture they should thus remain a single entity, without any internal interfaces being standardized. Open interfaces are only defined between separate logical entities (NFs). Furthermore, in reality, if a NF functionality (e.g. MME) is split between space and ground it is likely that this split NF is provided by a single vendor. This may even be more so in a satellite scenario since the space and ground components may need to be adjusted per the specific constellation types, regional and regulatory requirements, network configurations etc.

This leaves categories D and F.
Category B solutions (full MME on-board) would be preferable over Cat C/D solution, avoiding the need to separate the MMF functionality between space and ground, but the challenges with the support for multiple satellites etc. need to be further studied. The time has not allowed this to happen. 

For operators that do not require roaming support, category F can be used. For operators that require roaming support, category C can be used, unless it is shown how roaming support can be achieved with category F. 
It can be noted that categories D and F can be supported with minimal impacts to 3GPP specifications, based on existing NFs and interfaces.
Observation 3: Based on the current status of solutions in the TR, conclusions for KI#2 should focus on principles aligned with categories D and F, i.e. either support an EPC-split with non-standardized split or support a full EPC on-board. Category C solutions (full MME on board) may be possible but would require further development of the solutions. Category A may also be considered, but before SA2 considers such approach its feasibility needs to be verified with RAN2.
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