


[bookmark: _GoBack]SA WG2 Meeting #132	S2-1903657
08 – 12 April, 2019, Xi’an, PRC	(revision of S2-190xxxx)

Agenda item:	6.20
Source:	Nokia, Nokia Shanghai Bell
Title:	5G URLLC: The Issue of Failing UE
WID:	5G_URLLC - Release 16
Document for:	Discussion and Decision
1	Introduction
This document discusses a problem related Solution #2 to Key Issue #1 [1]. In particular, the document describes a scenario when a UE-side host comprises of two UEs and one UE fails and suggest that in such scenario redundant paths in the system could be restored by developing a fall-back solution to a configuration with dual connectivity.  
2	Discussion
A solution with two UEs per host such as Solution #2 [1] provides full redundancy of user plane and possibly also control plane paths through 3GPP domain, which offers high reliability against failures in the entities along the paths. In addition, solution #2 also offers better reliability when UE failure happens. For instance, the UE failure may happen due to overheating caused by continuous data transfer, hardware component failure, a physical damage. In case of mobile UEs, some additional failure causes such as running out of battery may also be the case. This document focuses on the problem of UE failure in deployments according to Solution #2 as shown in Figure 1. 
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Figure 1 Failure of one UE
When a UE failure occurs in Solution #2, it could be possible to fall back to a single UE per host operation with redundant RAN and CN, for example as proposed by Solution #1, or to PDCP duplication. Fast recovery would be especially important in the case when the quality of the remaining link is not sufficient to maintain correct operation at sufficient reliability level, especially if the remaining UE has worse radio link compared to the failed UE. For example, in case of 1000Hz control loop for a motion control, a single link with 10^-2 availability could cause an application level failure in 0.1 seconds on average, which is not acceptable for many industry use cases. 
Proposal 1: It is proposed to consider the problem of UE failure scenarios in deployments according to Solution #2.
The redundant PDU session establishment procedure for solution #1 is defined as following in [23.501]:
-	UE initiates two redundant PDU session and provides different combination of DNN and S-NSSAI for each PDU Session.
-	the SMF determines whether the PDU Session is to be handled redundantly. The determination is based on the combination of the S-NSSAI, DNN, user subscription and local policy configuration. The SMF uses these inputs to determine the RSN which differentiates the PDU Sessions that are handled redundantly and determines whether the PDU Session’s user plane should go via the Master or the Secondary NG-RAN.
-	Operator configuration of UPF selection ensures the appropriate UPF selection for disjoint paths. 
-	When the NG-RAN contexts are established for the redundant PDU Sessions (i.e., during the establishment of the PDU Sessions or at transitions to CM-CONNECTED state), for one PDU Session the RSN parameter explicitly requests that the user plane goes via the Master RAN, and for the other PDU Session the RSN parameter explicitly requests that the user plane goes via the Secondary RAN using dual connectivity. This request is made by indicating the RSN to the RAN node on a per PDU Session granularity. Based on the RSN, the Master RAN sets up dual connectivity as defined in TS 37.340 [31] so that the sessions have end to end redundant paths. When there is at least one PDU Session with RSN indicating the user plane to go via the Master RAN and at least one PDU Session with RSN indicating the user plane to go via the Secondary RAN node, this indicates to RAN that CN is requesting dual connectivity to be set up and the user plane shall be handled as indicated by the RSN parameter. 
To implement solution #2 using solution #1 procedure, the two UEs need to provide different combination of DNN and S-NSSAI to allow the SMF to determine the different RSNs for the two UEs. In order to provide disjoint redundant path for the two UEs with different RSN, the association between the RSN and corresponding CN and RN nodes should be pre-configured and provided to the CN and RAN nodes. However, if the association between RSN and corresponding CN and RAN nodes are statically configured, for the fall-back to solution #1 or PDCP duplication via the remaining UE, it is only possible to use the network nodes associated with the remaining UE’s RSN when one UE failed.  It would be preferred that in case of UE failure, the association of RSN could be dynamically changed to allow fall-back to solution #1 or PDCP duplication  for the remaining UE, as illustrated in Figure 2 and Figure 3. It should be possible to establish the dual connectivity not only with the RAN nodes associated with the remaining UE’s RSN, but also with failure UE’s RSN.

[image: ]
Figure 2 Dual connectivity for remaining UE with Solution #1.
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Figure 3 Dual connectivity for remaining UE with PDCP duplication.


Proposal 2: It is proposed to discuss whether enhancements to the system are needed to provide a fast recovery of redundant paths from such failure scenario to enable the remaining UE to provide the redundant path via dual connectivity.
Proposal 3: If one of the UE fails, it should be possible to establish the dual connectivity not only with the RAN nodes associated with the remaining UE’s RSN, but also with failed UE’s RSN.

3	Conclusions
This document discussed the issue of failing UE in deployments as proposed in Solution #2, i.e. with a host with multiple UEs. The proposal is made to study a possible fall-back solution that would allow redundancy paths to be be restored in the system as this would be especially important if single link reliability is not sufficient. In particular the following proposals are made
Proposal 1: It is proposed to consider the problem of UE failure scenarios in deployments according to Solution #2. 
Proposal 2: It is proposed to discuss whether enhancements to the system are needed to provide a fast recovery of redundant paths from such failure scenario to enable the remaining UE to provide the redundant path via dual connectivity.

Proposal 3: If one of the UE fails, it should be possible to establish the dual connectivity not only with the RAN nodes associated with the remaining UE’s RSN, but also with failed UE’s RSN.
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