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1 Introduction
In the SA2 #134 meeting, an LS  [S2‑1908452 ” Reply LS on Solution 1 of 5G_URLLC ”] was agreed and then sent to RAN3 including an agreed CR [S2-1908296 “Failure handling for redundancy based on dual connectivity”].
	SA2 would like to thank RAN3 for its LS in R3-193271 and would like to provide the following feedback on the questions. 

Q1:

We understand that the value of the RSN parameter is an index that indicates redundant user plane requirements for the PDU Sessions.

Does it mean this index points to a particular UPF and a particular NG-RAN User Plane (UP) pair? Or it is only at the UPF side, i.e. NG-RAN is free to choose the user plane? 

For example, does it mean that UPF1/NG-RAN UP 1 are always selected when NG-RAN node receives RSN equals 1 and UPF2/NG-RAN UP 2 are always selected when NG-RAN node receives RSN equals 2 (i.e. UPF1/NG-RAN UP1 used by PDU session with RSN=1 for all pairs subject of redundancy) 

SA2 Response:

The value of the RSN is not dependent on the selected UPF, even though the RSN may be also considered for UPF selection. Hence, the same RSN may be used with multiple UPFs. The value of the RSN parameter indicates to NG-RAN redundant user plane requirements for the PDU Sessions.  NG-RAN selects NG-RAN UP by taking into account the RSN parameter and the associated RAN configuration to establish redundant User planes for the PDU Sessions. The NG-RAN UP selection for a PDU session with specific RSN value is decided by NG-RAN.
Q2:

TS 23.501 says that “NG RAN notifies CN about failure to establish dual connectivity and SMF based on local policy decides whether to continue with the PDU session or initiate release of the PDU session.” 
If NG-RAN receives PDU session setup for the second PDU session and the indicated RSN is not possible to be setup, RAN3 discussed two possibilities in NG-RAN:
Alternative 1: NG-RAN node configures the second PDU session to the same RSN as the first PDU session (e.g. MN) 
Alternative 2: NG-RAN shall fail the second PDU session setup. 
Is alternative 1 allowed? If it is allowed, should SMF be notified and further decide whether to continue with the second PDU session or initiate release of the second PDU session?
SA2 Response:
SA2 has discussed the failure handling of the solution and has agreed to the CR in S2-1908296. The CR clarifies that NG-RAN local configuration indicates if NG-RAN shall reject the PDU session or continue establishing the PDU session in case redundant UP setup is not possible.
Q3: 

If the two SMFs are involved, how do the two SMFs coordinate the following? 

(PDU Session 1 and 2 are redundant)

1. RSN settings when the PDU Session1 is setup by SMF 1, and when PDU session 2 is setup by SMF 2;

2. When NG-RAN notifies SMF2 the failure of PDU Session 2, how does SMF1 know which one is PDU session 1 and makes the decision to release or continue the PDU session 1

SA2 Response:

The two SMFs do not coordinate with each other. The RSN is determined by each SMF independently, based on the different combinations of DNN and S-NSSAI as provided by the UEs, where the SMFs may also consider subscription information and local policies. The failure handling is performed for each PDU Session separately and SMF1 is not notified of the failure status of SMF2 and vice versa.


This paper based on the SA2 progress, further discusses some remaining issues.
2 Discussion
In the LS, it states that “… the value of the RSN parameter indicates to NG-RAN redundant user plane requirements for the PDU Sessions.  NG-RAN selects NG-RAN UP by taking into account the RSN parameter and the associated RAN configuration to establish redundant User planes for the PDU Sessions. The NG-RAN UP selection for a PDU session with specific RSN value is decided by NG-RAN”. It mean that it is the NG-RAN to determine whether redundant PDU Session can be set up.
From the point of SA2’ view, in order to support redundant PDU Session establishment, NG-RAN shall have at least two disjoint UP resources by dual connectivity deployment, e.g., MR-DC and split gNB (CU-DU).

2.1 MR-DC 
In case of MR-DC deployment, when the MN decides to establish redundant PDU session with a special RSN value (e.g., RSN=1), it shall request the SN to establish redundant PDU session with another special RSN value (e.g., RSN=2). If this redundant PDU Session with another RSN value is successfully setup at the SN, then the MN shall respond to 5GC. Seen as figure 1.
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Figure 1

Observation 1: Upon reception of redundant PDU Session with special RSN value setup request from 5GC, the MN shall determines different NG-RAN node to setup the concerned redundant PDU Session.
However, if SN is failed to setup redundant PDU session with RSN=2 at the SN, according to the LS, it also states that “SA2 has discussed the failure handling of the solution and has agreed to the CR in S2-1908296. The CR clarifies that NG-RAN local configuration indicates if NG-RAN shall reject the PDU session or continue establishing the PDU session in case redundant UP setup is not possible.” 

It means that even though RSN requirement cannot be fulfilled, NG-RAN can determine whether to establish or release redundant PDU Session by its strategy. In our view, in this case, NG-RAN shall inform 5GC that RSN requirement indicated by RSN cannot be satisfied in NG-RAN. Seen figure 2.
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Figure 2

Observation 2: If RSN requirement indicated by RSN cannot be satisfied in NG-RAN, NG-RAN can either establish or reject the redundant PDU Session by its policy and shall inform each result to the 5GC. 

2.2 Split gNB (i.e., CU-DU)
In TS23.501, it states that “In order to support highly reliable URLLC services, a UE may set up two redundant PDU Sessions over the 5G network, such that the 5GS sets up the user plane paths of the two redundant PDU Sessions to be disjoint.” 

In the deployment of single NG-RAN node with split gNB (i.e., gNB-CU and gNB-DU), the gNB has one CU and multiple DUs, each DU provides independent RLC/MAC/PHY, moreover CU can be CU-CU/CU-UP architecture to provide multiple SDAP/PDCP. So that the split gNB can provide one or more independent user plane paths. Seen as figure 3.
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Figure 3:  CP/UP deployment scenario
Observation 3: Single NR-RAN node with multiple independent UP paths can establish redundant PDU Session with two kinds of RSN value.
2.3 MR-DC with split gNB

However, the deployment of MR-DC with split gNB has not been discussed on how to provide disjoint user plane resources for redundant PDU Session.
This paper further discusses NGEN-DC case (i.e., SN is gNB), NGEN-DC (i.e., MN is gNB) and NR-NR case (i.e., MN and SN are gNB), where gNB is CU-DU gNB.

Either the MN or SN is split gNB having multiple disjoint UP resources, it can establish redundant PDU Session with RSN equal to 1 and 2 simultaneously.

If the MN is split gNB, upon receiving redundant PDU Session Set up request from 5GC, the MN can determine whether to set up it with any RSN value on itself (seen as left of figure 4), or to setup it with one RSN value on itself while another value on the SN(seen as right of figure 4). 
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Figure 4

Observation 4: In case of MR-DC deployment, the MN, if having multiple disjoint UP resources, can select disjoint UP resources either from MN only or from both MN and SN to establish redundant PDU Session.

On the other hand, although the SN (i.e.., split gNB) maybe have multiple independent UP resources, the MN has no ideal of the number of multiple independent user plane resources at SN. So that, a reliable method is that the MN should establish redundant PDU Session on MN with one RSN value and SN with another RSN value. Seen as figure 5.
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Figure 5

Observation 5: In case of MR-DC deployment, since the MN has no ideal of the number of disjoint UP plane resources at SN, the MN shall establish redundant PDU Session at SN with at most one special RSN value, even though the SN maybe have multiple independent UP paths.
2.4 Summary
38.413 
According to the SA2 LS and observation 1 and 2, we provide following proposal.
Proposal 1: Upon reception of PDU SESSION RESOURCE SETUP REQUEST message including special RSN value, the MN shall determine to setup the PDU Session with the indicated RSN value, or setup the PDU Session with another RSN value, or reject the PDU Session setup by the PDU SESSION RESOURCE SETUP RESPONSE message.
38.423/38.463
Based on the above observation 3 to 5, there are two methods to update Xn interface signalling.
· The MN does not have acknowledge of RSN number supported at SN (Alternative 1)
If not introducing query of RSN value at SN, according to the observation 5, it is assumed that the SN can setup redundant PDU session using disjoint UP resource, we provide following proposal.
As discussed above and according to the observation 5, we provide following proposal.

Proposal 2: The MN, if not having acknowledge of independent UP path at SN, should request the SN to establish redundant PDU Session with one special RSN value.

· The MN has acknowledge of RSN number supported at SN (Alternative 2)
It seems reasonable to transfer the information of the number of disjoint UP plane paths from SN to MN. Then, the MN can select two independent UP plane paths from SN only (seen as figure 6).
[image: image7.emf]MN


5


GC


SN


DU


1


N


3


N


3


DU


2


CU


-


UP


1


CU


-


UP


2


UPF


1


UPF


2


CU


-


UP


1


DU


1


RSN


=


1      


   


RSN


=


2


DU


2


CU


-


UP


2




MN

5GC

SN

DU1

N3

N3

DU2

CU-UP1

CU-UP2

UPF1 UPF2

CU-UP1

DU1

RSN=1      

   RSN=2

DU2

CU-UP2


Figure 6
Proposal 3: The MN, if having acknowledge of independent UP path at SN, may request the SN to establish redundant PDU Session with one or two special RSN values.
The information of Redundant UP number (i.e., disjoint user plane paths at SN) can be transferred from SN to MN through the Xn Setup procedure.

Moreover, since the support of disjoint UP path number at SN can be changed, due to the cell load management, this information shall be also transformed through NG-RAN node Configuration Update procedure.
Proposal 4: The information of Redundant UP number (i.e., disjoint user plane paths at SN) can be transferred from SN to MN through the Xn Setup procedure and NG-RAN node Configuration Update procedure.
3 Conclusions

In this contribution, we make the following observations and proposals:
Observation 1: Upon reception of redundant PDU Session with special RSN value setup request from 5GC, the MN shall determines different NG-RAN node to setup the concerned redundant PDU Session.
Observation 2: If RSN requirement indicated by RSN cannot be satisfied in NG-RAN, NG-RAN can either establish or reject the redundant PDU Session by its policy and shall inform each result to the 5GC. 

Observation 3: Single NR-RAN node with multiple independent UP paths can establish redundant PDU Session with two kinds of RSN value.
Observation 4: In case of MR-DC deployment, the MN, if having multiple disjoint UP resources, can select disjoint UP resources either from MN only or from both MN and SN to establish redundant PDU Session.

Observation 5: In case of MR-DC deployment, since the MN has no ideal of the number of disjoint UP plane resources at SN, the MN shall establish redundant PDU Session at SN with at most one special RSN value, even though the SN maybe have multiple independent UP paths.
38.413 
Proposal 1: Upon reception of PDU SESSION RESOURCE SETUP REQUEST message including special RSN value, the MN shall determine to setup the PDU Session with the indicated RSN value, or setup the PDU Session with another RSN value, or reject the PDU Session setup by the PDU SESSION RESOURCE SETUP RESPONSE message.
The corresponding CR is R3-193515.

38.423

· Not having acknowledge of RSN number supported at SN (Alternative 1)
Proposal 2: The MN, if not having acknowledge of independent UP path at SN, should request the SN to establish redundant PDU Session with one special RSN value.

The corresponding CR is R3-193516
· Having acknowledge of RSN number supported at SN (Alternative 2)
Proposal 3: The MN, if having acknowledge of independent UP path at SN, may request the SN to establish redundant PDU Session with one or two special RSN values.
Proposal 4: The information of Redundant UP number (i.e., disjoint user plane paths at SN) can be transferred from SN to MN through the Xn Setup procedure and NG-RAN node Configuration Update procedure.
The corresponding CR is R3-193517 and R3-193518.
