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1	Proposal
It is proposed to agree the following KI#2 evaluation and conclusion results in TR23.700-40, v1.0.0

/****************start of 1st change***************/
7.x	Key Issue #2 evaluation

Table 7.x-1: Key Issue #2 Solutions Evaluation
	Solution #
	Title
	Evaluation

	Sol#5
	NWDAF enhancements for supporting of network slice quota on the maximum number of PDU Sessions
	Quota holding entity – the quota is held in the NWDAF and may initially be provided there by the OAM at initiation of the network slice instance. 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 this solution how the quota is maintained with the new NWDAF architecture.  
Quota managing entity – the quota is managed by the NWDAF. At PDU Session establishment the SMF checks the quota availability with the NWDAF. Here, we have the same problem as above due to the likely change to the NWDAF architecture in Rel-17. Not clear how the quota is managed between the local NWDAFs.
Quota enforcing entity – SMFs which interacts with the NWDAF.
Roaming – supported. Enforced by the hSMF.

	Sol#6
	PCF-based counting of PDU Sessions in a Network Slice
	Quota holding entity – the global quota is either configured in the master PCF or the global quota is a subscription information. 
Quota managing entity – the quota is managed by the master PCF. The master PCF checks for quota availability and updates the quota at PDU Session establishing or releasing. New services and signalling introduced between the master PCF and the local PCFs.
Quota enforcing entity – SMFs based on the input from the master PCF via the local PCFs.
Roaming – supported. Quota enforced by the master hPCF via the vPCF or by the vPCF while roaming with LBO.

	Sol#7
	Support of Network Slice SLA for Maximum Number of PDU sessions parameter
	This solution is very similar to sol#6. The main difference is that the quota is managed by local PCF which holds the local quota allocated and redistributed by the primary PCF.
Quota holding entity – the global quota is held in the UDR
Quota managing entity – the global quota is managed by a primary PCF and the local quota is managed by the local PCFs. The primary PCF retrieves the global quota from the UDM and then distributes it to local PCFs and takes care of its re-distribution between the local PCFs when needed. This brings complexity in the primary PCF interaction with the local PCFs and increased signalling.
Quota enforcing entity – by SMFs based on the input from the local PCFs.
Roaming – supported. Quota enforced by the primary PCF in the hPLMN via the PCF in the vPLMN or by the local vPCF while roaming with LBO.

	Sol#8
	AMF and O&M based solution
	Quota holding entity – global quota is held in the OAM and local quota is held 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 updates between AMFs each time the UE moves to new registration area which incurs extra signalling.
Quota enforcing entity – AMFs 
Roaming support – no information

	Solu#9
	Monitoring multiple quotas of number of UEs/PDU Sessions per S-NSSAI at NWDAF
	This solution addresses several Key Issues. As per KI#2, it is very similar to sol#5.
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 this 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 has an impact from the likely 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. This could also be impacted by the ongoing NWDAF architecture update in Rel-17.

	Sol#10
	Max number of PDU Sessions per Network Slice control via NSQ function
	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. 
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 – SMFs with instructions from the NSQ function.
Roaming – supported by the vNSQ in the roaming vPLMN.
A new NSQ function – same NSQ function can be used for all types of quota management (i.e. KI#1 to KI#5)

	Sol#11
	Handling maximum number of sessions using NF status
	Quota holding entity – the quota is held in NRF which is slice specific. However it is not defined how the global (SLA) quota is provisioned there.
Quota managing entity – the quota is managed by the NRF per network slice. NRF collects PDU Session est/rel information from the SMFs and instructs the AMFs for enforcement. As the NRF is per network slice, when there are multiple slices the signalling increase between NRF and SMFs/AMFs may get too high.
Quota enforcing entity – AMF based on instructions from the NRF.
Roaming – enforced by the hNRF via the vNRF.
A new NRF function per network slice.

	Sol#18
	Proactive Slice Quota Management in AMF
	This solution is a combination between sol#10 (new function entity SQM in sol#18 for NSQ in sol#10) and sol#8 (local quota held and managed by the AMFs).
Compared with sol#10, the drawback of this solution is that the quota is managed locally by the AMFs rather than by the SQM on PLMN granularity. This leads to increased signalling between the SQM and AMFs and to need for quota re-distribution 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 local functions QEF. However, managing the local quotas between the QEFs (e.g. redistribution when needed) is missing.
Quota enforcing entity – by QEF and QCF with a help from AMF. However, the enforcement is not clear as the solution mentions about master AMF and it does not explain what this master AMF is. 
Roaming – no information.

	Sol#32
	Operator quota control policy on the number of PDU session
	Quota holding entity – It is not clear where the global quota is held. The solution says that SMF and NF may be configured with quota control for specific PDU Sessions but that is not the global quota. And it is not clear which entity is behind NF either. 
Quota managing entity – the quota looks to be managed by the NF. Not enough details again.
Quota enforcing entity – maybe again the NF. But not much information about the NF so, not clear how this all works.
Roaming – no information.

	Sol#35
	Quota enforcement considering service type
	This is not complete solution. This is about the quota managing entity NF which determines the quota status and the service type, i.e. prioritisation in quota management.

	Sol#36
	Handover of a PDU session
	This is not a standalone solution. It is about how to count the number of PDU sessions when switching an existing PDU session between 3GPP access and non-3GPP access. It claims it could be addition to other solutions.

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



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

/**************** start 2nd change****************/
[bookmark: _GoBack]8.x	Interim conclusion for Key Issue #2 
Based on the evaluation in clause 7.x, solution #10 (Max number of PDU Sessions per Network Slice control via NSQ function) addresses all the identified requirements of KI#2 in a scalable and efficient manner.
It is proposed to progress solution #10 as the basis for the normative specifications work.
/**************** end of 2nd change****************/
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