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Discussion
1. Introduction/Discussion
There are 8 solutions for key #2: “NPN support for Video, Imaging and Audio for Professional Applications (VIAPA). Those solution are: #1,#2, #13, #14, #15, #16, #17, #18. Those solutions can be categorized into 2 main aspects as defined in KI#2:

1. Service continuity between NPN and PLMN.

2. Simultaneously connection to both NPN and PLMN for concurrent user data receiving/transmission (including paging)
1.1 Service continuity between NPN and PLMN
	Solution
	Key principles
	Evaluation analysis

	Solution #1: Standalone non-public network supporting service providers
	· Use home anchor session continuity 
	· Can be covered by solution #2 

	Solution #2: SNPN access using credentials owned by an entity separate from the SNPN
	· leverage existing PDU session mobility between two roaming network (TS23.502, clause 4.3.2.2)

· Session continuity is only supported for PDU sessions anchored in the Home SP network. 


	· The solution focus on the case which UE selects and connects to one RAN network at given time. 
· No considering using N3IWF for session continuity.

· Only support session continuity but not service continuity, by leveraging existing Home anchor session continuity solution.


	Solution #13: Solution using N3IWF to support service continuity between two networks and paging from both networks
	· Focus on dual radio UE (2Tx/2Rx), while use existing procedure in 23.502 (4.9.2) for the service continuity support of single Radio UE 
· Use MA-PDU to establish PDU session in the target network before moving to achieve seamless service continuity.
· It’s home anchor for session and service continuity 
	· Extend ATSSS to support SNPN
· Full seamless Service continuity is Only applied to dual radio UE (2Tx/2Rx)

· Seamless service continuity for single Radio may not be achievable by existing solution defined in 23.502 as the single radio problem described in this solution. 

	Solution #15: Existing and implementation means for service continuity and simultaneous reception
	· For single UE, only session continue is support if the PDU session anchor is not changed.
· Seamless Service continuity only can be achieved for dual radio UE (2Tx/2Rx) and if the PDU session anchor is not changed, it’s similar to solution #1,2.

	· Single Radio UEs: concurrent data/paging reception is possible using multi-SIM like implementation option. Concurrent data reception is not possible.

· Dual Radio UEs: concurrent data/paging reception and concurrent data reception is possible using implementation options. But only for 2Rx/2Tx.

	Solution #16: Service Continuity between PNI-NPN and PLMN
	· PNI-NPN ais part of PLMN, so reuse the existing intra-Network handover solution and procedure defined. 
	· Adding PNI-NPN into existing handover procedure defined in TS23.502, clause 4.9.1.3. 


Observations : 
1. In order to support flexible deployment of VIAP,A including support of various consumer UEs configuration,  as “No assumptions or restrictions on UE implementation regarding single radio/dual radio”, the solutions from this study should be able to cover SNPN and PNI-NPN, single and dual radio (both 2Tx/2Rx, 1Tx/2Rx). 
2. Solution #1, #2, #13 #15 all are focusing on SNPN deployment and using the defined Home anchor mechanism to achieve session continuity. 

3. Only solution #13, #15 can support seamless service continuity, but only applied to dual radio (2Tx/2Rx only) for concurrent data receiving/transmission. Solution #13 can cover #15 with better service continuity support, such as seamless service continuity for dual radio.  Solution #18 support concurrent data receiving/transmission for 2Rx/1Tx UE, which can be considered into solution #13 in order to support different dual radio configurations in the market (2Rx/1Tx, 2Rx/2Rx).

4. Solution #16 is the only solution for PNI-NPN which is also needed to be considered, as PNI-NPN is also one important deployment option for VIAPA.
Conclusion proposals 
1. If the network deploys N3IWF, Using solution #13 as base solution for session and service continuity for both single and dual radio. The service continuity for dual radio can leverage solution #18 for 1Tx/2Rx radio case.
2. If the network doesn’t deploy N3IWF, the home anchor session continuity solution from solution #2 can be used as the base solution. 
3. Using solution #16 as base solution for PNI-NPN.   
1.2 Simultaneously connection to both NPN and PLMN for concurrent data transmission/reception.

	Solution
	Key principles
	Evaluation analysis

	Solution #13: Solution using N3IWF to support service continuity between two networks and paging from both networks
	· For Single radio UE, based on the existing N3IWF solution, which uses underlay network to establish connection with the second overlay network. Underlay network always keep one PDU session which carry IPsec tunnel in active state, so the UE is expected to stay in CM-Connected in overlay network all the time. So no paging needed for overlay network.    
· Dual radio UE will be restricted to 2Rx/2Tx. No support for 2Rx/1Tx radio
	· The solution of data concurrent reception and transmission as well paging handle is only for single Radio UE. 
· No solution for 2Rx/1Tx UE. 

· No RAN impact

	Solution #14: Always in CM Connected state in the two networks.
	· For single Radio UE or fully using N3IWF to connect to the second network. 
· RRC inactive assistance information being sent to RAN to only allow to get into RRC inactive but not RRC-idle, while there is PDU session being used for IPsec for overlay network connection. 
· Keep IPsec tunnel lifetime long enough
	· Similar concept with solution #13 to keep overlay and underlay network always in the connected state while allow the underlay network to get into power save mode. 

· Has RAN impact 
· For single radio UE only, not apply to 2Rx/1Tx dual radio UE. 

	Solution #15: Existing and implementation means for service continuity and simultaneous reception
	· Using multi-SIM like solution for single Radio UE for paging, but not for concurrent user data reception.
· Dual radio UE (only 2Rx/2Tx) can support concurrent data/paging reception.
	· Concurrent data reception and transmission capability is limited to 2Rx/2Tx dual radio UE only.

	Solution #17: Data notification for SNPN/PLMN support VIAPA
	· UE connect to the second overlay network via N3IWF.

· N3IWF and UE retain the context of the security tunnel (IKE and IPSec) between the UE and the N3IWF and mark it as "inactive" internally when release message for the security tunnel is received or sent.

· When UE gets into idle mode in overlay network, N3IWF send special IPsec packet to UE via underlay network UPF, to re-activate the IPsec tunnel.    
	· Mainly for single radio UE, or UE rely on N3IWF to connect to the second network.

· Potential Impact IPsec protocol which may be outside scope of 3GPP.  


	Solution #18: simultaneous connection with NPN and PLMN for VIAPA
	· For 2Rx/1Tx UE. It allows UE to split the 2Rx to two different networks to receive data simultaneously, and uses single Tx to transmit both network data while one network data is via N3IWF (one is underlay network while other is overlay network) 
	· Only solution to cover concurrent data/paging reception and transmission for 2Rx/1Tx which is one of popular consumer device form factor. 
· Can complement with single radio and 2Rx/2Tx solution. 

· Potential RAN impact for uplink control communication with single Tx. 



Observations: 

1. In order to support flexible deployment of VIAPA, including support of various consumer UEs configuration, as “No assumptions or restrictions on UE implementation regarding single radio/dual radio”, the solutions from this study should cover all the main UE form factors, such as single and dual radio (both 2Tx/2Rx, 1Tx/2Rx). 

2. For single Radio UE:
a. Solution #13 and #14 share the same concept to keep overlay network’s Ipsec tunnel alive. Solution #13 has no RAN impact but requires at least one PDU session in the underlay network to be always active which can have impact on UE’s battery consumption, while solution #14 has RAN impact but it is better for UE’s power preservation. For VIAPA case, the UE power preservation is important, so solution #14 can be better option. 

b. Solution #17 has potential impact on IPsec protocol and may rely on other SDOs to provide the complete solution. 

3.  For Dual radio UE:

a. Only solution #18 support concurrent data reception/transmission to both networks for 2Rx/1Tx which is one of UE implementation needed to be considered in VIAPA.

b.  For 2Rx/2Tx, no standard impact.   
Conclusion proposals

1. For single radio UE, select solution #14 as base solution to move forward. 
2. For dual radio UE, there is no standard impact on 2Rx/2Tx, and recommend to select solution #18 as the base solution for 2Rx/1Tx UE to move forward.
Proposal 
*** Start of changes  ***
7
Evaluation

7.X
Key Issue #<X>: <Key Issue Title>

Editor's note:
This clause will provide a general evaluation and comparison of the solutions per Key Issue #<X>.

8
Conclusions

8.X
Key Issue # 2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)

The following principles are recommended for key issue #2:

· Solutions to support both SNPN and PNI-NPN deployment are considered in this release. 

· Both single radio and dual radio (both 2Rx/1Tx and 2Rx/1Tx) need to be supported in this release.  

· For the aspect of supporting Service continuity between NPN and PLMN:

· N3IWF based architecture and solution are recommended, solution #13 is used as base solution for session and service continuity for both single and dual radio. The service continuity for dual radio can leverage solution #18 for 1Tx/2Rx radio case.

· For the network doesn’t deploy N3IWF, only the session continuity can be achieved by using solution #2 as the baseline. 

· Using solution #16 as base solution for PNI-NPN.   
· For the aspect of supporting simultaneously connection to both NPN and PLMN for concurrent user data receiving/transmission (including paging):

· For single radio UE, solution #14 is used as base solution to move forward. 
· For dual radio UE, there is no standard impact on 2Rx/2Tx, and select solution #18 as the base solution for 2Rx/1Tx UE to move forward.

*** End of changes ***
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