[bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG3 Meeting #110-e	R3-206241
[bookmark: _Hlk490060723]E-meeting, 02-12 November, 2020


Agenda item:	17.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Data Forwarding Solution for Service Continuity
Document for:	Discussion
1	Introduction
Service continuity using, for example, slice remapping, fallback or data forwarding during intra-RAT handover for network slices that are not supported by the neighbouring target gNBs is one of the key objectives of the Study on Enhancement on RAN Slicing [1]. Service interruptions at network slice border regions would negatively affect the network slice QoS and user experience and therefore mechanism are required to ensure service continuity of network slices. 
This paper describes service continuity using data forwarding between slice supporting source node and a neighbouring target node when the target node does not support the required slice(s). 
2	Discussion
RAN3 agreed to study service continuity of non-supported slices in case of Inter-RA mobility that was captured as Scenario 2 in [2] and is described below.
Scenario2: Non-supported slice in case of Inter-RA mobility


Figure 1: Service interruption due to slice not supported
As shown by Figure 1, the UE is moving towards an area that does not support at least one of the UE’s ongoing slices. The target node fails to accept the UE with at least one of the ongoing S-NSSAIs. Under such circumstances, the service(s) for failed ongoing slice(s) is/are interrupted for the UE. 
If the required slices cannot be remapped to some other slices at the target node, for graceful service interruption it would be good if the target node can continue with the existing session of the non-supported slice(s), at least at the border area and for some temporary time. This would allow to complete the current session(s) while in the radio coverage of neighbouring cells that originally doesn’t support the required slice. It could also allow the UE to come back to a slice supporting cell after short time period without spurious service disruption.
In this paper, we propose to use data forwarding between the source gNB and target gNB to support service continuity in the above described scenario.
Figure 2 below shows the generic procedure of the baseline Handover (HO):
· After sending the HO command to the UE in step 7, the source gNB stops direct Tx/Rx with the UE and starts data forwarding to the target gNB. 
· Similarly, the UE also detaches from the source gNB after receiving the HO Command in step 9 and tries to attach to the target gNB. 
· Once the UE successfully attaches to the target gNB and performs RRC Re-configuration Complete at the target gNB, the UE resumes data communication via the target gNB. However, it should be noted that the data from Core Network (CN) may still be routed through the source gNB, as shown in step 12. 
· It is only after the target gNB successfully performs Path Switch in step 13 and 14 that the CN connections are also moved to the target gNB and all data in both downlink and uplink directions is routed through the target gNB, as shown in step 15.



Figure 2: Baseline Handover Procedure 
Observation 1: In baseline HO procedure, even after RRC Re-configuration Complete at the target gNB, the data from the core network may still be routed through the source gNB. 
Observation 2: Only after successful Path Switch the target gNB may transmit data directly to/from core network.
One possibility to offer service continuity for slices that are not supported originally by the target gNB is to extend the above data forwarding mechanism of the HO procedure also for the uplink packets. By so doing the target gNB may delay the switch of the user plane path which normally happens at step 13 and 14. In this state, the UE would be connected to the target gNB on Uu interface, but the data to/from core network may be routed through the source gNB for both uplink and downlink. This is especially be helpful for network deployments, where the target gNB is not directly connected to the required slice supporting core network functions like SMF, UPF and where a re-mapping would lead to a change of UPF causing disruption of the service. This restriction could be, for example, due to resource or network function isolation requirements of the network slice.
The extended data forwarding can be supervised by a timer or based on inactivity/release of the PDU session.
Proposal 1: Capture the extended data forwarding during HO in the TR as one potential temporary service continuity solution for inter-RA mobility.
[bookmark: _Hlk46927596]3	Conclusion
Observation 1: In baseline HO procedure, even after RRC Re-configuration Complete at the target gNB, the data from core network may still be routed through the source gNB. 
Observation 2: Only after successful Path Switch the target gNB may transmit data directly from core network.
Proposal 1: Agree the TP below to capture the extended data forwarding during HO in the TR as a temporary service continuity mechanism for inter-RA mobility.
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[bookmark: _Toc49857386][bookmark: _Toc49857945]6.2.2.3 	Slice Remapping decision in 5GC at NG based handover


Figure 6.2.2.1-3: Slice re-mapping/fallback determined by the AMF
1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
2. If the UE’s ongoing slice(s) is not supported by the T-gNB, the AMF may make the slice re-mapping/fallback decision and include the decision in the HANDOVER REQUEST message to the T-gNB.
3. The T-gNB responds to the AMF through the HANDOVER REQUEST ACKNOWLEDGE message. 
4. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.
[bookmark: _Toc49857384][bookmark: _Toc49857943]6.2.2.4 	Temporary Service Continuity with data forwarding at Xn based handover


Figure 6.2.2.4-1: Service Continuity with data forwarding at Xn based handover
1. The S-gNB sends the HANDOVER REQUEST message to the T-gNB including an S-gNB UL TEID to enable subsequent UL forwarding from T-gNB to UPF via S-gNB.
2. If the UE’s ongoing slice(s) is rejected in the target gNB, based on the slice re-mapping policy described in section 6.2.1, the T-gNB includes a T-gNB DL TEID in the HANDOVER REQUEST ACKNOWLEDGE message to the S-gNB to enable subsequent DL forwarding from UPF to T-gNB via S-gNB.
3. The T-gNB sends the PATH SWITCH REQUEST message to the AMF with an indication that user plane part shall not be switched.
4. The AMF responds the PATH SWITCH REQUEST ACKNOWLEDGE message. The AMF may reject the PDU sessions in the PDU Session Resource Released List IE.
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