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1	Proposal
It is proposed to agree the following KI#1 evaluation and conclusion results in TR23.700-40, v1.0.0

/****************start of 1st change***************/
7.x	Key Issue #1 evaluation

Table 7.x-1: Key Issue #1 Solutions Evaluation
	Solution #
	Title
	Evaluation

	Sol#1
	PCF measurement based Network Slice SLA control for Maximum Number of UEs parameter
	Quota holding entity - Quota is held in multiple NFs – global quota held in the UDR and local quotas hold in primary PCFs and further distributed to secondary PCFs. This may lead to local quota deficiency in some areas and problems to sync the quota between the multiple involved NFs.  
Quota managing entity – multiple NFs (primary PCFs, secondary PCFs) manage the quota based on location granularity. The multiple interactions between the primary PCF and secondary PCFs and the interactions between primary PCFs and the UDR are to increase signalling and the complexity in the quota management.
Roaming - not clear how it works for roaming.

	Sol#2
	Max number of UEs per Network Slice control at registration
	Quota holding entity – the quota is held in a new NSQ function (may or may not be implemented as a standalone NF) with PLMN granularity. The quota may be provided to NSQ by the OAM.
Quota managing entity – the quota is managed by the NSQ function with PLMN granularity. A single NSQ function responsible for the quota management.
Quota enforcing entity – AMFs which interact with single NSQ function.
Roaming – supported by the hNSQ in home routed case or by the vNSQ in the roaming vPLMN in case of local breakout.
A new NSQ function – one NSQ function can be used for all types of quota management (i.e. KI#1 to KI#5).

	Sol#3
	AMF/NSSF based counting of UEs in a Network Slice
	Quota holding entity – the quota is hold in NSSF.
Quota managing entity – the quota is managed by the NSSF.
Quota enforcing entity – AMFs which interacts with the NSSF.
Roaming – supported. The vNSSF interacts with the hNSSF.
Option for higher charging for use when quota is exceeded.

	Sol#4
	NWDAF enhancements for supporting of network slice quota on the maximum number of UEs
	Quota holding entity – the quota is held in the NWDAF and may initially be provided there by the OAM. However, when this solution was agreed, the NWDAF was assumed to be with PLMN granularity. Now, the eNA study is agreeing for location based NWDAF, i.e. multiple NWDAFs within the PLMN. It is not clear from the solution how the quota is maintained with the new NWDAF architecture.
Quota managing entity – the quota is managed by the NWDAF. Here we have the same problem as above due to the likely change to the NWDAF architecture in Rel-17.
Quota enforcing entity – AMFs which interacts with the NWDAF. This is also affected by the NWDAF architecture update in Rel-17.
Roaming – supported. Not very clear how the PCF is involved in the quota management for the home routed case of roaming.

	Sol#8
	AMF and O&M based solution
	Quota holding entity – global quota is held in the OAM and local quota is hold in multiple AMFs. This introduces heavy interaction between the OAM (in the SA5 domain) and multiple AMFs (in SA2 domain) for the local quota update and re-adjustment.
Quota managing entity – local granularity management by the AMFs and globally managed by the OAM. Requires local quotas adjustment each time the UE moves to new registration area which incurs extra signalling.
Quota enforcing entity – AMFs 
Roaming support – no information
NSSAA – no information how network slices subject to NSSAA are counted.

	Sol#9
	Monitoring multiple quotas of number of UEs/PDU Sessions per S-NSSAI at NWDAF
	This solution addresses several Key Issues. As per KI#1, it is very similar to sol#4
Quota holding entity – the quota is held in the NWDAF. However, when this solution was agreed, the NWDAF was assumed to be with PLMN granularity. Now, the eNA study is agreeing for location based NWDAF, i.e. multiple NWDAFs within the PLMN. It is not clear from the solution how the quota is maintained with the new NWDAF architecture.  
Quota managing entity – the quota is managed by the NWDAF. Here we have the same problem as above due to the likely change to the NWDAF architecture in Rel-17.
Quota enforcing entity – AMFs which interacts with the NWDAF. This also is now impacted by the NWDAF architecture update in Rel-17.
Option for different charging for use when quota is exceeded.
Roaming – supported. In roaming the quota is managed by the hNWDAF via the UDM. This also is to be impacted by the NWDAF architecture update in Rel-17.

	Sol#15
	Using Back-off timer
	This is not a full solution and it does not address KI#1 requirement as such. 
This is about a rejection cause with a back-off timer provision to the UE when rejected for quota unavailability. It is something that is covered by the rest of the solutions.

	Sol#18
	Proactive Slice Quota Management in AMF
	This solution is a combination between sol#2 (new function entity SQM in sol#18 for NSQ in sol#2) and sol#8 (local quota held and managed by the AMF) AMF).
Compared with sol#2, the drawback of this solution is that the quota is managed locally by the AMFs rather than in PLMN granularity by the SQM. This requires quota update not just at registration and deregistration but also at re-registrations which leads to increased signalling and needs quota re-adjustments between the AMFs.
Compared with sol#8, the global quota is held by the new function SQM instead the OAM.

	Sol#19
	Support of network slice quota control and enforcement
	This solution probably has a bit from all other solutions and is difficult to understand.
Quota holding entity – the global quota is held in the new function QCF however it is not clear where the global quota comes from. The local quota is held in the new functions QEF which is allocated by QCF based on analytics from the NWDAF. 
Quota managing entity – the quota is managed by new a local functions QEF. However managing the local quotas between the QEFs (quota redistribution) is missing.
Quota enforcing entity – QEF and QCF with a help from AMF. However, the enforcement is not clear as the solution mentions about master AMF and does not explain what this master AMF is. 
Roaming – no information. 

	Sol#38
	Network slice quota control and enforcement provided by CHF based solution
	Quota holding entity – the quota is held in the CHF provided by the OAM at slice creation.
Quota managing entity – the quota is managed by CHF.
Quota enforcing entity – CHF.
Roaming – no information how it is supported.
Difficult to evaluate as all is in the SA5 domain.




/**************** end of 1st change****************/

/**************** start 2nd change****************/
8.x	Interim conclusion for Key Issue #1 
Based on the evaluation in clause 7.x, solution #2 (Max number of UEs per Network Slice control at registration) and solution #3 (AMF/NSSF based counting of UEs in a Network Slice) address all the identified requirements of KI#1 in a scalable and efficient manner.
For the normative specifications work, it is proposed to progress a solution for KI#1 based on a new NSQ function as specified in solution #2. The NSQ function may also be embedded within the NSSF.
[bookmark: _GoBack]/**************** end of 2nd change****************/
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