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Abstract of the contribution: This pCR proposes, based on penholders analysis of the input papers, to capture two solutions variants for KI#24 (Analyse 5GS IoT features and solutions). 
1.	Discussion
[bookmark: _Hlk220915597]This pCR proposes to capture
-	OneTwo solutions variants based on selected input solutions for KI#24 (Analyse 5GS IoT features and solutions)
-	list of the submitted input solutions in Annex X
The table 1 below provides high-level overview of the applicability of each 5GS IoT feature in TS 23.501 clause 5.31 captured from the analysis provided in each input paper (last three digits of the tdoc number are captured). The table shall not be considered and used to see any majority view. It was a tool used when analysing the input papers.
Table 1: High-level overview of the applicability of each 5GS IoT feature in TS 23.501 clause 5.31 captured from the analysis provided in each input paper.
	Clause
	121
	246
	316
	332
	380
	396
	401
	444
	529
	590

	5.31.1	General
	
	
	
	
	
	
	
	
	
	

	5.31.2	Preferred and Supported Network Behaviour
	
	
	
	
	Yes
	
	
	Yes
	Yes
	

	5.31.3	Selection, steering and redirection between EPS and 5GS
	
	
	
	
	No
	
	
	No
	No
	

	5.31.4	Control Plane CIoT 5GS Optimisation
	Yes
	
	No
	No
	Yes
	Yes
	No
	Yes
	Yes
	

	5.31.5	Non-IP Data Delivery (NIDD)
	YesNo
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	5.31.6	Reliable Data Service
	Yes
	
	Yes
	Yes
	No
	
	Yes
	Yes
	No
	

	5.31.7	Power Saving Enhancements
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes

	5.31.8	 High latency communication
	Yes
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes

	5.31.9	 Support for Monitoring Events
	Yes
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes

	5.31.10	NB-IoT UE Radio Capability Handling
	
	
	No
	
	No
	
	No
	No
	No
	

	5.31.11	Inter-RAT idle mode mobility to and from NB-IoT
	
	
	No
	No
	No
	
	No
	No
	No
	

	5.31.12	Restriction of use of Enhanced Coverage
	Yes
	
	No
	No
	Yes
	
	Yes
	Yes
	depend on RAN 
	

	5.31.13	Paging for Enhanced Coverage
	Yes
	
	No
	
	Yes
	
	Yes
	Yes
	depend on RAN 
	

	5.31.14	Support of rate control of user data
	Yes
	
	No
	No
	No
	
	No
	Yes
	No
	

	5.31.15 	Control Plane Data Transfer Congestion Control
	Yes
	
	No
	
	No
	
	No
	Yes
	No
	

	5.31.16	Service Gap Control
	Yes
	
	Yes
	Yes
	No
	
	No
	Yes
	No
	

	5.31.17	Inter-UE QoS for NB-IoT
	
	
	No
	
	No
	
	No
	No
	No
	

	5.31.18	User Plane CIoT 5GS Optimisation
	No
	Yes
	Yes
	No
	Yes
	
	Yes
	Yes
	Yes
	

	5.31.19	QoS model for NB-IoT
	
	
	No
	
	No
	
	No
	No
	No
	

	5.31.20	Category M UEs differentiation
	Yes
	
	No
	
	Yes
	
	No
	Yes
	No
	

	NR RedCap and NR eRedCap UEs differentiation
	
	
	Yes
	
	
	
	
	
	
	



Additional notes from input papers not strictly connected to the TS 23.501 clauses in the above table.
121: 6G RAN should have native capability to support NB-IOT and LTE-M. Support EDT and Header Compression for CP CIoT optimization.
590: Roaming (global), efficient MT data, efficient small data, integrity protection, Ethernet PDN type.
Penholder’s analysis and proposals
Based on the input papers two different type of solutions or starting points to the analysis of the 5G IoT features can be seen. The two solutions are User plane based IoT solution and Control plane based IoT solution
Proposal 1: Capture the two solutions and continue the more detailed feature analysis within each solution.
The initial version of this paper follows two rules: 
· Only features that have consensus across the input papers within one solution is captured in the description clause. 
· Features that have diverting views but relevant to the solutions are captured in the Issue clause. 
Three 5GS IoT features have consensus across both solutions. It should be noted that details on how to provide the feature may be different depending on each solution.
· 5.31.7	Power Saving Enhancements 
· 5.31.8	 High latency communication
· 5.31.9	 Support for Monitoring Events
Proposal 2: Capture these three features in both solutions.
There is also 5G IoT features that have dependencies to other working groups. Specifically, the support for Enhanced Coverage (EC) in 6G RAT. If EC is not supported in RAN WGs, then the corresponding supporting EC features in SA2 will not be needed.
Proposal 3: Capture the EC features in both solutions but highlighting that work in SA2 depends on RAN WGs.
For the features below, there is consensus to either not capture them in the TR or they are not relevant to the 6G study scope.
- 5.31.3	Selection, steering and redirection between EPS and 5GS
- 5.31.10	NB-IoT UE Radio Capability Handling
- 5.31.11	Inter-RAT idle mode mobility to and from NB-IoT
- 5.31.17	Inter-UE QoS for NB-IoT
- 5.31.19	QoS model for NB-IoT
Proposal 4: Add text stating that 5GS IoT features that is not listed in the solutions are not considered applicable to the Rel-20 6G study.
Furthermore, based on the input papers there is an open question how this study shall relate to Category M UEs differentiation and NR RedCap and NR eRedCap UEs differentiation.
Scope question: Should Cat-M, NR RedCap and NR eRedCap devices that connect to a 6G network be part of this study? 
This question should be discussed online to reach a way forward. Two possible way forwards option could be:
1. Cat-M, NR RedCap and NR eRedCap devices are not in scope of rel-20 study.
2.	The features Category M UEs differentiation and NR RedCap and NR eRedCap UEs differentiation have RAN dependency.  These features should be listed in RAN dependant feature list. SA2 should wait for RAN progress before spending further effort in SA2.
2.	Text proposal
It is proposed to agree the following changes vs. TR 23.801-01:

* * * First Change * * * *
6.24	Solutions to KI#24
[bookmark: startOfAnnexes][bookmark: _Toc204948592][bookmark: _Toc204948719][bookmark: _Toc206752137][bookmark: _Toc214981698][bookmark: _Toc214989623][bookmark: _Toc215056200][bookmark: _Toc215665847]6.24.1	Solution variant #24.1: Features applicable for 6GUser Plan IoT solution.
[bookmark: _Toc500949099][bookmark: _Toc204948593][bookmark: _Toc204948720][bookmark: _Toc206752138][bookmark: _Toc214981699][bookmark: _Toc214989624][bookmark: _Toc215056201][bookmark: _Toc215665848]6.24.1.0	Topics addressed and High-level Solution Principles
[bookmark: _Toc500949101][bookmark: _Toc204948594][bookmark: _Toc204948721][bookmark: _Toc206752139][bookmark: _Toc214981700][bookmark: _Toc214989625][bookmark: _Toc215056202][bookmark: _Toc215665849]This solution addresses KI#24 and specifically provides a list of 5GS IoT features that should be further studied and possible enhanced to support a 6G IoTuser plane-based solution.
6.24.1.1	Description
The 5GS CIoT features can be treated as the start point for the 6G IoT study. 
Features driven by this key issue are expected to be generic and may apply to any UEs in 6G.
Based on clause 5.31 “Support for cellular IoT” in TS 23.501 [2], this solution has the following analysis and observations.
Following features are necessary for the 6G IoT devices and have no or little RAN dependency, so SA2 shouldcan study these features in this key issue firstly. The eEnhancements on these features in this Key issue may be needed. The study of a feature below may conclude that not all options supported in 5G will be supported in 6G.
-	5.31.5	Non-IP Data Delivery (NIDD), including e.g. Ethernet PDN type.	
-	5.31.7	Power Saving Enhancements 
NOTE X:	Some of 5G IoT power saving features (e.g. eDRX) have high dependence on RAN WGs and coordination with RAN WGs is needed. 
NOTE X:	The LP-WUS feature specified in RAN may also be supported in 6G and may then require to be included in this KI.
-	5.31.8	High latency communication
Editor’s Note:	High latency communication has high dependence on whether data is routed via CP or UP. Whether data routing is supported via CP, UP or both is FFS.
-	5.31.9	Support for Monitoring Events
-	Efficient data communication. Both MO and MT data communication is included and should consider small data and larger data communication aspects. 5G specifies options for the efficient data communication e.g. over the control plane and over the user plane.
Editor’s Note:	Whether 6G will support data routing over CP, UP or both is FFS. This feature may also have dependence on which power saving features to be supported in 6G.
· Roaming
Editor’s Note:	Whether support of roaming is a generic 6G feature and studied in other KI or this KI is FFS.
· Subscription control to prevent SIMs intended for use in low capability devices being used in high capability devices.
The following features have clear RAN dependency, andso they shouldcan be led by RAN WGs. The aAlignment work may be needed in SA2 based on RAN progress. 
-	5.31.12 Restriction of use of Enhanced Coverage
-	5.31.13 Paging for Enhanced Coverage

Features in clause 5.31 “Support for cellular IoT” in TS 23.501 [2] that are not listed below in this clause are considered not applicable for 6G IoTthis solution.
- 	5.31.3		Selection, steering and redirection between EPS and 5GS
- 	5.31.10	NB-IoT UE Radio Capability Handling
- 	5.31.11	Inter-RAT idle mode mobility to and from NB-IoT.
NOTE:	This KI#24 will not discuss the feature in 5.31.11	Inter-RAT idle mode mobility to and from NB-IoT. Interworking aspects will be handled in KI#17.
- 	5.31.17	Inter-UE QoS for NB-IoT
- 	5.31.19	QoS model for NB-IoT

[bookmark: _Toc204948595][bookmark: _Toc204948722][bookmark: _Toc206752140][bookmark: _Toc214981701][bookmark: _Toc214989626][bookmark: _Toc215056203][bookmark: _Toc215665850]6.24.1.2	Procedures
Guidance: 
- 	include in this clause: description of the procedures and information flows for the solution.
- 	this clause is not a priority in the February meeting and can be added in a later meeting, but the penholders can make a judgement whether it can be proposed already in February (e.g. if it is straightforward and aligned in this solution variant)
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc204948596][bookmark: _Toc204948723][bookmark: _Toc206752141][bookmark: _Toc214981702][bookmark: _Toc214989627][bookmark: _Toc215056204][bookmark: _Toc215665851]6.24.1.3	Services, Entities and Interfaces
Guidance:
-	include in this clause: description of the Services, Entities and Interfaces assumed by the solution. If existing Services, Entities and/or Interfaces are impacted (e.g. 5G), describe the impacts.
- 	this clause is not a priority in the February meeting and can be added in a later meeting, but the penholders can make a judgement whether it can be proposed already in February (e.g. if it is straightforward and aligned in this solution variant)
6.24.1.4	Issues
The following features need more discussion before agreeing on the applicability for 6G IoT.
-	5.31.4		Control Plane CIoT 5GS Optimisation
-	5.31.6		Reliable Data Service
-	5.31.14	Support of rate control of user data
-	5.31.15 	Control Plane Data Transfer Congestion Control
-	5.31.16	Service Gap Control
-	5.31.18 	User Plane CIoT 5GS Optimisation/RRC Inactive with CN buffering
-	Reduced Capability signalling.* * * Next Change * * * *
6.24	Solutions to KI#24
6.24.2	Solution variant #24.2: Features applicable for Control Plane based IoT solution
6.24.2.0	Topics addressed and High-level Solution Principles
This solution addresses KI#24 and specifically provides a list of 5GS IoT features that should be further studied and possible enhanced to support a control plane-based solution
6.24.2.1	Description
The 5GS CIoT feature can be treated as the start point for the 6G IoT study. 
Features driven by this key issue are expected to be generic and may apply to any UEs in 6G.
Based on clause 5.31 “Support for cellular IoT” in TS 23.501 [2], this solution has the following analysis and observations.
Following features are necessary for the IoT devices and have no or little RAN dependency, so SA2 can study these features in this key issue firstly. The enhancements on these features in this Key issue may be needed.
-	5.31.4	Control Plane CIoT 5GS Optimisation
-	5.31.7	Power Saving Enhancements 
-	5.31.8	High latency communication
-	5.31.9	Support for Monitoring Events
The following features have RAN dependency, so they can be led by RAN WGs. The alignment work may be needed in SA2 based on RAN progress. 
-	5.31.12 Restriction of use of Enhanced Coverage
-	5.31.13 Paging for Enhanced Coverage
Features in clause 5.31 “Support for cellular IoT” in TS 23.501 [2] that is not listed in this clause are considered not applicable for this solution.
6.24.2.2	Procedures
Guidance: 
- 	include in this clause: description of the procedures and information flows for the solution.
- 	this clause is not a priority in the February meeting and can be added in a later meeting, but the penholders can make a judgement whether it can be proposed already in February (e.g. if it is straightforward and aligned in this solution variant)
6.24.2.3	Services, Entities and Interfaces
Guidance:
-	include in this clause: description of the Services, Entities and Interfaces assumed by the solution. If existing Services, Entities and/or Interfaces are impacted (e.g. 5G), describe the impacts.
- 	this clause is not a priority in the February meeting and can be added in a later meeting, but the penholders can make a judgement whether it can be proposed already in February (e.g. if it is straightforward and aligned in this solution variant)
6.24.2.4	Issues
The following features need more discussion before agreeing on the applicability for 6G.
-	5.31.5		Non-IP Data Delivery (NIDD)
-	5.31.6		Reliable Data Service
-	5.31.14	Support of rate control of user data
-	5.31.15 	Control Plane Data Transfer Congestion Control
-	5.31.16	Service Gap Control
* * * Next Change * * * *
[bookmark: _Toc215746617]Annex X: Submitted solutions
X.24	List of submitted solutions for KI#24
[bookmark: _CRTable5_6_11]Table X.24: List of submitted solutions
	Meeting
	Solution#
	TDoc
	Subject/Comment

	SA2#173
	1
	S2-2600246
	Only user plane based features

	SA2#173
	1
	S2-2600316
	Only user plane based features

	SA2#173
	1
	S2-2600332
	Support user plane solution, but not the UP CIoT optimization feature in 5GS.

	SA2#173
	1, 2
	S2-2600380
	Include support for both Control plane and User plane based features.

	SA2#173
	1
	S2-2600401
	Only user plane based features

	SA2#173
	1, 2
	S2-2600444
	Include support for both Control plane and User plane based features.

	SA2#173
	1, 2
	S2-2600529
	Include support for both Control plane and User plane based features.

	SA2#173
	(1), (2)
	S2-2600590
	Includes important features for 6G IoT, but not connected to CP or UPspecific solution

	SA2#173
	12
	S2-2600121
	Only control plane based features

	SA2#173
	12
	S2-2600396
	Only control plane based features

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


[bookmark: _MON_1630814674]

* * * End of Changes * * * *




