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Abstract of the contribution: Discuss how individual solutions can be grouped and how the relation between the groups should be considered when performing overall evaluation and conclusion.
Background
The solution for KI1 and KI2 can in principle be divided in three major groups

1. User Data via the Control plane ala EPC (solution 1 ,2, 3, 20, 30, 40)

2. User Data via User plane ala EPC (solution 7, 19, 35, 41)

3. User data via User plane as an alternative to solutions in group 1(solution 5, 6, 29, 35).
Table 1: List of all proposed solution addressing KI1 and KI2, including high level information for each solution.
	Solution#
	Group#
	Main feature
	Support for IP/nonIP/NIDD API
	Comments

	1
	1
	Data over CP via SMF
	Yes/Yes/No
	Similar solution as EPC.

Support for NIDD API achieved by combining with either solution 20 or 30

	2
	1
	Data over CP via AMF
	Yes/Yes/Yes
	Similar solution as EPC.

Support for NIDD API achieved by combining with either solution 20 or 30 

	3
	1
	Data over CP 


	No/Yes/Yes
	Not enough information to understand the solution

	5
	3
	Data over UP (DRB)

Fast setup enabled by UE providing routing info to RAN at data transmission
	Yes/Yes/No
	New feature for UE/RAN to support new routing solution.

New security end-point in CN

	6
	3
	Data over UP (SRB)

RAN is configured to forward all marked data PDUs to a specific UPF anchor node.
	Yes/Yes/Yes
	New feature to mark the data packet as a data PDU used for new routing solution.

New security end-point in CN

	7
	2
	Data over UP (DRB)

RRC_Inactive based solution
	Yes/Yes/Yes
	Data buffering in CN based on RAN notification, or buffing in RAN if no RAN notification to CN

	19
	2
	Data over UP (DRB)

EPC like solution based on Suspend/Resume
	Yes/Yes/No
	Similar to EPC UP solution.

Data buffering in CN


	20
	1
	NIDD over CP
	No/Yes/Yes
	Adding NIDD API to solution #1

	29
	3
	Data over UP (DRB)

Shared tunnel between RAN and UPF for all UEs 

“UPF CL Service information” to assist data routing
	Yes/Yes/Yes
	New feature for UE/RAN to support new routing solution.

New security end-point in CN 

	30
	1
	NIDD over CP
	No/Yes/Yes
	Adding NIDD to solution #1
SCEF NIDD functionality implemented in SMF

	35
	2,3
	NIDD over UP


	Yes/Yes/Yes
	Adding NIDD to solution #5, 19, 29
Combine NEF and UPF in a common node or by co-location.

	40
	1
	Data over CP

No prior PDU session establishment, create temp PDU session
	Yes/Yes/No
	Not enough information to understand the solution e.g. How is DL data handled in case of no temporary PDU session?

	41
	2
	Data over UP
	Yes/Yes/No
	RAN node decides whether to use RRC_Inactive with data buffering in RAN or use of ECM_IDLE with Suspend/ resume and data buffering in CN


Summary of the above solutions per group
1. User Data via the control plane ala EPC (solution 1 ,2, 3, 20, 30,,40)

a. Sol 1: User data via SMF to UPF
b. Sol 2: User data via AMF to UPF or NEF
c. Sol 3: variant of user data via SMF, solution is not complete!
d. Sol 20: Adding NIDD API support in SMF (No NEF involved)
e. Sol 30: Adding NEF support to user data via SMF (roaming via IWK-NEF)
f. Sol 40: Propose to temporary configure the UPF every time user data is sent from UE, solution is not complete since it does not explain how DL data is handled without a temporary PDU session.
Summary: Solution 1+30 or solution 2 are providing similar solution as EPC based CP optimizations. Solution 20 are splitting the legacy SCEF functionality in two entities NEF (exposure) and SMF (NIDD API). Solution 3 and 40 are incomplete.
2. User Data via User plane ala EPC (solution 7, 19, 35, 41)

a. Sol 7: Based RRC_Inactive (buffering in CN enabled through RAN notification, or buffing in RAN if no RAN notification to CN)
b. Sol 19: Based on CM_Idle and Suspend/Resume as in EPC
c. Sol 35: Propose to combine UPF and NEF in common node to support NIDD API over UPF.
d. Sol 41: RAN node decides whether to use RRC_Inactive with data buffering in RAN or use of ECM_IDLE with Suspend/ resume and data buffering in CN RAN always buffer data if UE is in RRC_Inactive. The decision is made based on AMF eDRX value and longest eDRX value RAN can provide. (Note: RAN eDRX value might be shorter than AMF eDRX value)
Summary: Solution 19 suggest to include EPC UP CIoT optimization in 5GC. Solution 7 suggests to use RRC_Inactive as UP optimization solution in 5GC, if CN buffering is desired then RRC_Inactive transition notification can be used. Solution 41 suggest that RAN node decides whether to use RRC_Inactive with data buffering in RAN or use of ECM_IDLE with Suspend/ resume and data buffering in CN. The decision is based on how long the RAN is capable of buffering data during RRC_Inactive and if AMF eDRX value too long then RAN will decide to use CM_IDLE with Suspend/resume.
3. User data via User plane as an alternative solution to user data via control plane (solution 5, 6, 29, 35)

a. Sol 5: Use DRB over Uu and terminate security in UPF

b. Sol 6: Uses SRB over Uu and terminate security in UPF

c. Sol 29: Use DRB over Uu and terminate security in UPF

d. Sol 35: Propose to combine UPF and NEF in common node to support NIDD API over UPF.
Summary: Solutions in this group 3 provide an alternative to solutions in group 1. Solution 35 provides NIDD/NEF support to solution 6 and 29. Solution 5 and 29 use DRB for user data. Solution 6 use SRB for user data.
Proposal

When evaluating solutions for KI1 and KI2 use the following principle
· Solutions from group 2 can be evaluated and selected independent from solutions in group 1 and 3.

· Solution in group 1 and 3 needs to be evaluated and compared together.
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