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1. Introduction
The current interim conclusions related to the RRC inactive are

To improve the latency to resume a service provided by the overlay network, the following optimization is concluded. The RAN node in the underlay network can receive an indication that the NG-RAN can use as input to decide whether it is preferred to release a UE to RRC-Inactive.
Editor’s note:	Further details of the indication and the conditions for the 5GC sending the indication to NG-RAN is FFS, and whether existing QoS flow information can be used to derive whether it is preferred to release a UE to RRC-Inactive is FFS.
To support UE to receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously, the following principles will be progressed in the normative phase:
-	For single radio UE, keep overlay network connection always in CM-CONNECTED by using mechanisms available in Rel-16 .
NOTE:	mechanisms available such as the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK of IKEv2 defined in TS 24.502 [10] allows to keep alive the PDU session over N3IWF avoiding the deregistration from the network where the UE is connected via N3IWF. The TIMEOUT_PERIOD_FOR_LIVENESS_CHECK, CM_IDLE timer and N3GPP UE Deregistration timer need to be configured properly in order to efficiently reach the goal of increasing UE reachability and reduce the lack of paging in PDU session carried over IKEv2.

Problem #1: Wording of interim conclusion
The wording of the conclusion is not clear, referring to the example in figure 1 the RRC Inactive state refers to the underlay network, i.e. to the PLMN, and it is assume that the RAN node in PLMN when the UE in is in CM- Connected state can allow the UE to enter in RRC-Inactive state or not. 
The TS 23.501 specifies in clause 5.3.3.2.5 
· The RRC Inactive Assistance Information mentioned above is provided by the AMF during N2 activation with the (new) serving NG-RAN node (i.e. during Registration, Service Request, Handover) to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state. If the AMF allocates a new Registration Area to the UE, the AMF should update the NG-RAN with the new Registration Area by sending the RRC Inactive Assistance Information accordingly.
· When the UE is in CM-CONNECTED state, if the AMF has provided RRC Inactive assistance information, the RAN node may decide to move a UE to CM-CONNECTED with RRC Inactive state.

So it is proposed to change the wording of the conclusion as follow



Figure 1: UE accesses the audience services via the PLMN and the SNPN's N3IWF
To improve the latency to resume a service provided by the overlay network, the following optimization is concluded. The RAN node in the underlay network can receive an indication that that the NG-RAN can use as input to decide whether it is preferred that the UE in CM-Connected state can be sent to RRC Inactive stateto release a UE to RRC-Inactive.

Problem #2: EN on indication to RAN node related to RRC Inactive behaviour
The editor’s note indicates that whether AMF can provide RRC Inactive Assistance Information related to the fact that the UE as an IKEv2 connection over a PDU session

Editor’s note:	Further details of the indication and the conditions for the 5GC sending the indication to NG-RAN is FFS, and whether existing QoS flow information can be used to derive whether it is preferred to release a UE to RRC-Inactive is FFS.
Current TS 23.501 specifies that the "RRC Inactive Assistance Information" includes:
-	UE specific DRX values;
-	UE specific extended idle mode DRX values (cycle length and Paging Time Window length);
-	The Registration Area provided to the UE;
-	Periodic Registration Update timer;
-	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode;
-	Information from the UE identifier, as defined in TS 38.304 [50] for NR and TS 36.304 [52] for E-UTRA connected to 5GC, that allows the RAN to calculate the UE's RAN paging occasions.
Referring to the example in figure 1 the “"RRC Inactive Assistance Information" is send by PLMN’s AMF, so is the PLMN’s UPF able to detect that the PDU session is carrying an IKEv2 toward the SNPN’s N3IWF?
Per TS 23.501 specification the IKEv2 makes use of the tunnel mode (see figure 2), so the PLMN’s UPF sees the traffic on N6 bind to the corresponding PDU session with in IP header the IP protocol type 51 and UDP default ports are 500  and 4500 then the IP payload includes the ESP header with the SPI. 
The second aspect to be considered is that the Keepalive mechanism in IKEv2 layer as agreed and as described in the contribution S2-2007468 (“23.700-07 KI#2 CM states and paging: considerations and conclusion proposal”) does not requires to keep the UE in CM_CONNECTED state artificially, since the current mechanism specified in 3GPP and Non-3GPP allows the system to work properly, when the timers are configured properly to manage the condition of UE entering in CM_IDLE in underlaying network.  For the same reason if the UE is send to RRC-Inactive or to RRC-Iidle in the underlying network the keep alive mechanism allow to manage properly and the RNA node can treat the PDU session carrying IKEv2 based on the current R16 criteria, without any need to further modification.


Figure 2  Copy of figure 8.2.4-2: Control Plane after the signalling IPsec SA is established between UE and N3IWF

In order to apply the QoS for the IKEv2 the SMF needs to provide to the UPF the traffic filter matching the IKEv2 traffic, e.g. DSCP, ports and SPI as per R16 specification copied below. At this stage the options are:
· Option 1
· This corresponds to step 4b in figure 6.14.3-1 for sol#14 (reference “Informed by the SMF/UPF. The SMF/UPF, during step 5, detects that the target address for the IPSec tunnel is a well-known N3IWF of a PLMN (in this case the RRC Inactive Assistance IE may need to be updated if already sent”) with the following clarification
· The SMF send an event registration to UPF associated to traffic filter matching the IKEv2 traffic, in order to be receive indication that IKEv2 is received associated to a specific PDU session
· The SMF send an indication to the AMF that the PDU session needs to stay in CM_CONNECTED mode that RRC Inactive state is not preferred
· The AMF send “RRC Inactive Assistance Information" that IKEv2/N3IWF connection is present
· Option 2:
· Similar to solution 4b but without event trigger from UPF.
· The SMF send QoS rules to UPF with traffic filter matching the IKEv2 traffic as per R16 specification
· The SMF send an indication to the AMF that the PDU session is carrying Nwu traffic towards the N6 related to a N3IWF in overlay network. This is a new indication to AMF.
· The AMF send "RRC Inactive Assistance Information" with the indication “NWu traffic supported”  
· The NG RAN take into account the above information for considering whether to allow the RRC-Inactive state or not. 
· Option 3
· This corresponds to step 4c in figure 6.14.3-1 for sol#14 (reference “The AF requests the PLMN AMF via the NEF to forward specific information to a UE with the GPSI. The information contains that the UE is allowed to request the NPN that the UE should preferably always be released to RRC-Inactive. The AMF forwards the information from the AF to the UE using NAS transport message. The UE requests the NPN AMF to update the UE Context in RAN and the RRC Inactive Assistance Information through PDU Session Modification request containing the indication that the PDU session is for communication with another network via a N3IWF.”)
· Option 4
· From AMF indication in RRC Inactive Assistance Information" with the indication “NWu traffic is supported” based on configuration.
· How the gNb use such information is left to implementation
· Option 5:
· the PDU session on underlay network is manged per current R16 specification  regading the RRC-Inactive which does not require special treatment on the underlying network thanks to the keepalive mechanism used on the overlay PDU session carrying the NWu IKEv2 towards the N3IWF of the overaly network.

The considerations for each option are 
· Option 1
· This option assumed that UPF is capable to trigger the even “IKEv2 started: by matching the traffic filter, which can include the IP address of the N3IWF and/or the identifier of IKEv2 traffic as protocol type and well known ports. It is important to note that this mechanism allows to detect when traffic starts, but not when the traffic is disconnected unless is foreseen different mechanism which identifies the lack of traffic for a given period of time 
· Option 2
· The difference in respect to option 1 is that indication is send to RAN node at PDU session establishment and the RAN node will consider this for the whole duration of the PDU session without any need of dynamic event trigger based on when IKEv2 traffic starts.
· Option 3
· This option impacts several entity specifically the NAS in order to add the transfer of indication between the overalay’s PLMN toward the UE (e.g. PLMN’s AMF) that the UE is using IKEv2 , and in addition the SMF needs to receive such indication. The description in the procedure is not correct since it is not clear why the overaly’s N3IWf needs to trigger an AF interaction instead to have interaction within the  overalay’s NF. Following the PDU session principles, the PLMN’s SMF knows that the PDU session is related to the N3IWF and so it can inform the AMF. Furthermore the UE shall contact directly the underlay network for triggering PDU session modification and in order to trigger the transmission of RRC Inactive assistance from AMF to RAN node. The description of the step 4c within the overlay is adding changes not required and the impact on UE, NAS, IKE etc is excessive. 
· Option 4
· The SMF and UPF are not impacted
· The AMF send this information per configuration of PDU session based on PDU session characteristics.
· The gNB consider this information per implementation, e.g. configuration or other mechanism. However the RAN WG may decide to further specify the behaviour assuming there is no further impact on CN and RRC Inactive state management.
· Option 5
· There is no impact on the underlay network related to the PDU Session in the underlay network which is carrying the IKEv2 as traffic. The RAN node wil apply the criteria to send the stage to RRC-inactive or RRC-Idle based the current specified mechanism (e.g. ARP, DRX,…)
Proposal to adopt option 5
[bookmark: _GoBack]
[bookmark: _Toc20149823][bookmark: _Toc27846617][bookmark: _Toc36187745][bookmark: _Toc45183649]5.7.5.2	UE Derived QoS Rule
-	When Protocol ID / Next Header is set to ESP, by using the source and destination IP addresses, the Security Parameter Index, and the Protocol ID / Next Header field itself. If the received DL packet is an IPSec protected packet, and an uplink IPSec SA corresponding to a downlink IPSec SA of the SPI in the DL packet exists, then the UL Packet Filter contains an SPI of the uplink IPSec SA.
[bookmark: _Toc20150091][bookmark: _Toc27846890][bookmark: _Toc36188021][bookmark: _Toc45183926]5.30.2.7	Access to PLMN services via stand-alone non-public networks
	To support QoS differentiation in the SNPN with UE-requested QoS, the UE can request for an IPsec SA the same 5QI from the SNPN as the 5QI provided by the PLMN. It is assumed that UE-requested QoS is used only when the 5QIs used by the PLMN are from the range of standardized 5QIs. The packet filters in the requested QoS rule can be based on the N3IWF IP address and the SPI associated with the IPsec SA.


2. Text Proposal
It is proposed to capture the following changes.

[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *

[bookmark: _Toc50559372][bookmark: _Toc54940749][bookmark: _Toc54952464][bookmark: _Toc54952910]8.2	Key Issue #2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)
Editor's note:	These are INTERIM conclusions for Key issue #2.
When UE only has single subscription, the data service from both V-SNPN and Home SP (PLMN or SNPN), as well as service continuity is to be evaluated and concluded by KI#1.
When UE have both subscriptions for SNPN and PLMN, following interim agreements are adopted.
For the issue of service continuity for VIAPA,
-	It is concluded that the existing Rel-16 N3IWF-architecture is used as the basis to address data service from both networks and session/service continuity between the two networks.
-	For single radio UE, PDU session continuity can be realized by utilizing the existing handover procedure between non-3GPP access and 3GPP access for single access PDU session, where one network is acting as non-3GPP access of the other network.
Editor's note:	Whether the network trigger the UE register to the target network via N3IWF before it lose the radio coverage is FFS.
-	For dual radio UE the UE can use one radio operating in SNPN access mode and the other operating the normal PLMN selection, in order to avoid SNPN access mode switch. PDU Session continuity and service continuity may e.g. be provided as follows:
-	UE registers to both SNPN and PLMN the procedure described in clause 4.9.2 in TS 23.502 [6] is followed as necessary.
-	Register to the same 5GC via both Uu and NWu interface and possibly establish MA-PDU session. Upon mobility, UE and UPF could switch the user plane resource to the corresponding access type.
Editor's note:	Dual radio may have radio limitation when operated simultaneous with two independent service providers. It is FFS whether is further enhancements is needed.
For the issue of QoS support for VIAPA:
Editor's note:	Whether the network can assist UE to select the proper network for Uu is FFS.
-	After the UE selects the SNPN or PLMN, the UE obtains VIAPA service with or without Rel-16 N3IWF architecture specified in clause D.3 of TS 23.501 [4].
-	It is proposed to add an informative guideline for mapping between standardized 5QI/ARP and DSCP marking value in TS 23.501 [4], Annex D, so that the PLMN and SNPN may use the same mapping values for UL and DL user plane traffic within SNPN and PLMN.
To improve the latency to resume a service provided by the overlay network, the following optimization is concluded. The RAN node in the underlay network can receive an indication that the NG-RAN makes can use of current R16 mechanism as input to assist the NG RAN's to decide whether the UE can be sent it is preferred to release a UE to RRC-Inactive state. 
Editor's note:	Further details of the indication and the conditions for the 5GC sending the indication to NG-RAN is FFS, and whether existing QoS flow information can be used to derive whether it is preferred to release a UE to RRC-Inactive is FFS.
To support UE to receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously, the following principles will be progressed in the normative phase:
-	For single radio UE, keep overlay network connection always in CM-CONNECTED by using mechanisms available in Rel-16 .
NOTE:	mechanisms available such as the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK of IKEv2 defined in TS 24.502 [10] allows to keep alive the PDU session over N3IWF avoiding the deregistration from the network where the UE is connected via N3IWF. The TIMEOUT_PERIOD_FOR_LIVENESS_CHECK, CM_IDLE timer and N3GPP UE Deregistration timer need to be configured properly in order to efficiently reach the goal of increasing UE reachability and reduce the lack of paging in PDU session carried over IKEv2.
-	When N3IWF based solution is used, the overlay network and its service AF can use existing NEF notification procedures, such as of subscribing the "QoS monitoring" or "QoS sustainability" via the interface between NEF and AF, to subscribe and receive the notification from underlay network regarding the connectivity QoS status or QoS mapping changes that are associated with the IPsec of the overlay network. With the QoS update information from the underlay network, the overlay network can adjust its connectivity QoS accordingly. The opposite way is also applicable that the underlay network and its service AF can use existing NEF notification procedures, such as of subscribing the "QoS monitoring" or "QoS sustainability" via the interface between NEF and AF, to subscribe and receive the notification from overlay network regarding the connectivity QoS status or QoS mapping changes that are associated with the IPsec of the overlay network. With the QoS update information from the underlay network, the underlay network can adjust its connectivity QoS accordingly.
Editor's note:	It is FFS if any new information is needed or not for the QoS notification between NPN and PLMN
Concurrent access to very low latency VIAPA services and PLMN services can be supported as follows:
-	The single radio UE may register on the SNPN and accesses VIAPA services directly via the SNPN and accesses PLMN services via the SNPN and the PLMN's N3IWF.
-	The single radio UE may register on the PLMN and accesses VIAPA services directly via the PLMN (e.g. based on a local UPF and direct peering between the PLMN and the venue's VIAPA services) and also accesses PLMN services directly via the PLMN.

* * * * End of changes * * * *
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