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1.
 Proposal
In SA2 #136, several solutions have been discussed for KI #1, to control the maximum number of UEs. The common aspect for the solutions is the use of back-off timer in the UE during the mobility management (registration) procedure, when the maximum quota has been reached for a specific slice. 
3GPP has introduced S-NSSAI based congestion control scheme from Rel-15. The main purpose of the scheme is to restrict any session management requests from the UE for protecting the congested slice, and not related to the mobility management aspects (see 5.19.7.4, TS 23.501 for more details).
On the other hand, 3GPP has also introduced general NAS-level congestion control for mobility management, which does not support per slice control (see 5.19.7.2 in TS 23.501).
For enabling the per slice quota management in the number of UEs with back-off timer, we can consider the following two options:

· Option A: Reusing the S-NSSAI based back-off timer by extending the usage where the UE is restricted to initiate the registration request for the associated S-NSSAI(s) during the timer is running, if the rejection cause indicates that the maximum number of UEs has been reached.

· Option B: Using new back-off timer for the per-slice quota enforcement in the number of UEs, which operates independently from the other back-off timers (i.e., for S-NSSAI congestion control and NAS level congestion control).

In consideration of the impact to the UE and the system, it is proposed to adopt Option A in Rel-17.
*** 1st change (all new text) ***
6.X
Solution #n: Using back-off timer for UE control
6.X.1
Introduction

Editor's note:
This clause lists the key issue(s) addressed by this solution.
This solution addresses key issue #1 in particular for the maximum UE per slice based on the quota. This solution only defines the usage of the back-off timer upon reaching the maximum number of UEs per slice during the mobility management procedures. Thus, this solution can be co-exist with the other solutions for KI #1 (i.e., solutions in 6.1, 6.2, 6.3, and 6.4).
6.X.2
High-level Description
Editor's note:
This clause outlines solution principles, assumptions and high-level architectures, etc.
The high level description of the solution is as follows:

· During the registration procedure, AMF determines that the quota on the maximum number of UEs for some S-NSSAI(s) has been reached, possibly based on the information from the counting NF(s). 
· The AMF provides the UE with the response message which includes a back-off timer and Pending NSSAI including the related S-NSSAI(s). In this case, the AMF also provides a cause value indicating that the request has been not accepted for the S-NSSAI(s) due to the limit in the number of UEs for the slice(s), so that the UE can distinguish the case from the NAS-level congestion control and/or the NSSAA process.
· The UE associates the received back-off time with the S-NSSAI(s) and applies the timer. The UE shall not stop the back-off timer upon Cell/TA/PLMN/RAT or Access Type change. While the timer is running, the UE is not allowed to initiate the registration request for the associated S-NSSAI(s) in this PLMN, if the rejection cause has indicated that the maximum number of UEs has been reached for the slice(s).
· When the timer is expired, the UE removes the S-NSSAI(s) from the Pending NSSAI. 
6.X.3
Impacts on existing services and interfaces
Editor's note:
This clause describes impacts to existing services and interfaces.
AMF: provisioning of the back-off timer to the UE with a proper cause for the quota enforcement.
UE: supporting the back-off timer per slice for the quota enforcement with mobility management.
*** 2nd change ***
6.0
Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues

	Solution#'s
	Solution Titles
	Key Issue#'s

	1
	PCF measurement based Network Slice SLA control for Maximum Number of UEs parameter
	1

	2
	Max number of UEs per Network Slice control at registration
	1

	3
	AMF/NSSF based counting of UEs in a Network Slice
	1

	4
	NWDAF enhancements for supporting of network slice quota on the maximum number of UEs
	1

	5
	NWDAF enhancements for supporting of network slice quota on the maximum number of PDU Sessions
	2

	6
	PCF-based counting of PDU Sessions in a Network Slice
	2

	7
	Support of Network Slice SLA for Maximum Number of PDU sessions parameter
	2

	8
	AMF and O&M based solution
	1, 2 & 4

	9
	Monitoring multiple quotas of number of UEs/PDU Sessions per S-NSSAI at NWDAF
	1, 2 & 4

	10
	Max number of PDU Sessions per Network Slice control via NSQ function
	2

	11
	Handling maximum number of sessions using NF status
	2

	X
	Using back-off timer for UE control
	1
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