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1 Introduction

CB: # 109_NetworkInstance

- Check the SA2 spec and the scenarios, and TS37.340 section 10?

- Check the detail of solution if agreeable

- If agreed, whether XnAP CR is also needed?

(CATT - moderator)

Summary of offline disc in R3-214260
2 For the Chairman’s Notes

Propose the following:

R3-214406 for R16 38.413 NGAP   – agreed
R3-214407 for R16 38.423 XnAP   – agreed
R3-213938 Correction CR on Network instance for 38.413(R15) Noted

Propose to capture the following:

The NGAP R15 CR and XnAP R15 CR can be submitted in future meeting if company wants to have them
3 Discussion 
In CATT contribution [1], the network instance for the Additional TNL in case of the PDU session split is discussed. During online session, some companies think it is needed and some companies have some concern about this issue.

E///: Old submission? CR is probably needed.

Nok: CR is needed.

HW: Check SA2 spec, for the case that the MN and SN connect to different UPFs, it may be needed, needs further check

ZTE: Needs further check. The common instance belongs to the same domain.

In SA2 spec 23.501[2], the network instance is defined in section 5.6.12 as below:

5.6.12
Use of Network Instance

The SMF may provide a Network Instance to the UPF in FAR and/or PDR via N4 Session Establishment or N4 Modification procedures.

NOTE 1:
a Network Instance can be defined e.g. to separate IP domains, e.g. when a UPF is connected to 5G-ANs in different IP domains, overlapping UE IP addresses assigned by multiple Data Networks, transport network isolation in the same PLMN, etc.

NOTE 2:
As the SMF can provide over N2 the Network Instance it has selected for the N3 CN Tunnel Info, the 5G AN does not need to provide Network Instance to the 5GC.

The SMF determines the Network Instance based on local configuration.

The SMF may determine the Network Instance for N3 and N9 interfaces, taking into account e.g. UE location, registered PLMN ID of UE, S-NSSAI of the PDU Session.

The SMF may determine the Network Instance for N6 interface taking into account e.g. (DNN, S-NSSAI) of the PDU Session.

The SMF may determine the Network Instance for N19 interface taking into account e.g. the (DNN, S-NSSAI) identifying a 5G VN group.

NOTE 3:
As an example, the UPF can use the Network Instance included in the FAR, together with other information such as Outer header creation (IP address part) and Destination interface in the FAR, to determine the interface in UPF (e.g. VPN or Layer 2 technology) for forwarding of the traffic.

From above note 1 highlighted in yellow, the Network instance is defined for some scenarios

1. Separate IP domains,
2. When a UPF is connected to 5G-ANs in different IP domains,
3. Overlapping UE IP addresses assigned by multiple Data Networks, 
4. Transport network isolation in the same PLMN
In case of the PDU session split cases, two tunnels are provided by SMF. And two gNB will use these two tunnels to connect to one UPF or two UPF. These two gNBs may belong to one IP domain, and also possible belong to different IP domain. So the separately network instance is needed   

Huawei confirm if two gNBs connect to different UPF, the network instance may be needed. From the above item 2 and analysis, When a UPF is connected to 5G-ANs in different IP domains the network instance also is needed. So for the two gNBs connect to one UPF, also the separately Network instance may be needed. 

Another evidence one UPF provide different tunnel with different network instance is descripted in section 5.33.2.2 Support of redundant transmission on N3/N9 interfaces in 23.501. “To ensure the two N3 tunnels are transferred via disjointed transport layer paths, the SMF or PSA UPF should provide different routing information in the tunnel information (e.g. different IP addresses or different Network Instances)”. These two tunnels connect to one NG-RAN and one UPF, it is possible to have different network instance.

In general, if the two tunnels belong two different IP domain, the separately network instance is needed. 

In the PDU session split case, in 37.340[3], the steps are as below.

 1.
The 5GC provides two UL TEID addresses during PDU Session Resource Setup, to be applied as the first UL tunnel on the NG-U interface and the additional NG-U tunnel in case the MN decides to split the PDU session.

2.
The MN decides to setup two tunnels. The MN uses the SN Addition procedure (as described in 10.2.2) or the MN-initiated SN Modification procedure (as described in 10.3.2) up to step 6.

3.
The MN provides a DL TEID address to be applied as the first and an additional DL tunnel address on the NG-U interface. The MN also provides which QoS flows are associated with which tunnel.

The 5GC will provide two Tunnel address to 5G-AN for the PDU session split case. Consider the NOTE 2: the SMF can provide over N2 the Network Instance it has selected for the N3 CN Tunnel Info. The 5GC may provide the network instance for each N3 CN tunnel if needed.

Even though the two tunnels may belong to same network instance, they also may belong to two different network instances. In our current specification, we just have one network instance in the table for the two tunnels. We cannot set the restriction in our specification. So we should add the separately network instance for these two tunnels

Question 1: Do you agree the above scenarios analysis? If answer is No, please state the reason why these two tunnels shall belong to one network instance 
	Company
	Yes/No
	Comment

	Huawei
	Yes
	We want to emphasize that for redundant transmission, it is very necessary to have different routing information for two NG tunnels via e.g. two different network instances to ensure high reliability. 
But for PDU session split case, it is not so necessary/essential to have two network instances for two NG-U interfaces. Just a “nice to have” feature. 


	ZTE
	Yes
	Since the update for redundant case has been accepted, then the CR can provide flexible for PDU Session split case, we fine with the CR.

	Nokia
	Yes
	We have checked TS 37.340 as we commented online and confirm that the two UL tunnels may be used. We therefore support the CR and would be happy to co-sign it.

	Samsung
	
	We don’t agree the analysis, but we think different network instances for split PDU session can be used because gNBs/ng-eNBs can belong to different IP domain.

We can’t find explicit description to support it in SA2 specs or TS 37.340. In our understanding, two TNL addresses can be used even in single IP domain, and sect 5.33.2.2 in TS 23.501 describes the redundant tunnels for URLLC, but not for split PDU session.

	Ericsson
	
	After further checking, one thing gets unclear:

Two UPF Tunnels are used. In some cases, it is only one Uplink Tunnel, two DL tunnels.
Our question is, at the setup, how SMF could conclude two different network instances, as by then, it does not know if the PDU session is going to split and which IP domains the DL will be.

Thus we turned to think only one network instance can be provided.

We are open to discuss this in the group. If this point is clarified, we will be fine with the CR.

	CATT
	
	Answer to E///, in some cases likes as one uplink tunnel is setup, the SMF can only use one network instance. We will set the network instance in Additional Tunnel as “Optional”. 



Question 2: If answer to Q1 is yes, do you agree to add the network instance for the additional tunnel in case of PDU session split? 
	Company
	Yes/No
	Comment

	Huawei
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	As mentioned for Q1, it is already assumed that gNBs can belong to different IP domain, so we think IP domain of MN and SN could be different.

	
	
	

	
	
	


Moderator: all the companies agree to add the network instance for the additional tunnel in case of PDU session split
Proposal 1: add the network instance for the additional tunnel in case of PDU session split

Question 3: If answer to Q2 is yes, do you agree to approve the R3-213938 for R15 NGAP 
	Company
	Yes/No
	Comment

	Huawei
	Yes, but
	R16 is fine to us, as indicated above. 

And procedure texts should be added. 

	ZTE
	Yes
	

	Nokia
	Yes but
	An update is provided in the CB folder with substantial changes on the cover page and procedure part.

	Samsung
	Yes but
	We want it from R16.

	
	
	

	
	
	


Moderator: all the companies agree to have this CR and updated provided by Nokia. Two companies want it from R16

Proposal 2: Approve the NGAP R16 CR for 38.413

Question 3: If answer to Q3 is yes, do you agree to create the mirror CRs for R16 NGAP and R15/R16 XnAP in this meeting?
	Company
	Yes/No
	Comment

	Huawei
	
	Starting from R16. And agree to have XnAP CR. 

	ZTE
	Yes
	

	Nokia
	Yes but
	Please align the changes done between the two CRs. With this we are supportive to cosign.

	Samsung
	No
	The impact on XnAP is not clear.
The Common Network Instance IE is already included in the PDU Session Resource Setup Info – SN terminated IE and the PDU Session Resource Modification Info – SN terminated IE. So even if different Network Instance is used for split PDU session, the existing IE can be reused over Xn interface.
The redundant common network instance for URLLC is already supported either.

	CATT
	
	Response to SS, the HO message include it in XnAP

	
	
	


Moderator: most companies agree to have this CR for XnAP but one company would have it from R16 as NGAP

Proposal 3: Approve the XnAP R16 CR for 38.423

Proposal 4: The NGAP R15 CR and XnAP R15 CR can be submitted in next meeting if company wants to have them

4 Conclusion

Proposal 1: add the network instance for the additional tunnel in case of PDU session split

Proposal 2: Approve the NGAP R16 CR for 38.413

Proposal 3: Approve the XnAP R16 CR for 38.423

Proposal 4: The NGAP R15 CR and XnAP R15 CR can be submitted in next meeting if company wants to have them
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