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1 Introduction

NR has supported the re-establishment with context retrieval. In this paper, we will discuss the function in case of serving AMF change, i.e., the target gNB cannot connect to the serving AMF of the UE.
2 Discussion

When the UE initiates the re-establishment, the UE performs the cell selection procedure. In LTE, the re-establishment procedure succeeds only when the UE selects to a target eNB which has the UE context, i.e., the eNB is per-prepared for handover in advance. In NR, the re-establishment in a new gNB without UE context is supported. The target gNB will retrieve the UE context from the source gNB if an RRC reestablishment request is received and it does not have the context of the UE.
After the RRC re-establishment procedure, the target gNB initiates the NGAP Path Switch Request procedure to switch the user plane path. The Path Switch Request will be succeed only in intra-AMF case (i.e. serving AMF keeping no change).
However, if the target gNB has no NG connection towards the serving AMF of the reestablishment UE, the Path Switch procedure will be failed and the UE should be transformed into idle state by which a NAS layer registration update procedure will be initiated. 
Figure 1 lists some possible scenarios where serving AMF relocation will inevitable occur when a UE suffers a RLF in a cell of gNB 1 and re-establishes in a cell of gNB2. 
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Figure 1: Possible use cases of serving AMF change in case of RRC reestablishment
The context retrieval and path switch procedure cause additional time delay to the recovery of user connection. And the reduction of time delay is essential in case that there are ongoing services for the UE, e.g., especially URLLC service. 
Observation: in case of serving AMF change, the normal handling in target gNB for RRC reestablishment may cause additional time delay to the recovery of user data transmission. (i.e., unnecessary Retrieve UE context and Path Switch)

Therefore, if the network can be aware of the UE serving AMF change and fallback the UE to a new RRC connection setup as early as possible, the latency to recover user connection and restart data transmission could be minimized. 
There are 3 options to identify the potential serving AMF change:
· Option 1: the target gNB determines if the serving AMF needs to be changed when receiving the RRC Reestablishment Request according to the information exchanged in Xn setup procedure and then NOT send the Retrieve UE Context Request. 
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Figure 2: option 1
· Option 2: the target gNB sends the Retrieval UE Request message, and the source gNB determines that the target gNB has no NG connection to the serving AMF of the UE, and indicates this by Retrieve UE Context Failure with a proper cause value.
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Figure 3: option 2
· Option 3: the target gNB determines the serving AMF of the UE needs to change after Retrieve UE Context Procedure according to the GUAMI in Retrieve UE Context Response message.


[image: image4.emf]Target gNB Source gNB

UE

RRCReestablishmentRequest

RRCSetup

RRCSetupComplete

XN SETUP REQUEST

(AMF Set Information)

XN SETUP RESPONSE

(AMF Set Information)

RETRIEVE UE CONTEXT REQUEST

RETRIEVE UE CONTEXT RESPONSE

no NG connection to the UE’s serving 

AMF, decides to fallback.


Figure 4: option 3
Option 1 does not work in case 2 as illustrated in Figure 1, e.g. when source gNB connects to AMF set 1 and AMF set 2, target gNB connects to AMF set 2 and AMF set 3. In this case, the target gNB cannot determine whether the serving AMF needs to be changed because the target gNB does not know which AMF set that the UE’s serving AMF belongs to until obtaining the UE context. However, the recovery time delay is shortest for Option 1. 
Option 2 needs to introduce a new cause value in XnAP.  

All three options needs to clarify the gNB handling in stage 2 specification.

We propose that it is the target gNB to decide whether there is no NG connection towards the UE’s serving AMF and trigger the new RRC connection setup at proper occasion, i.e., option 1 and option 3 should be supported.
Proposal: If the target gNB detects that there is no NG connection towards the serving AMF of a reestablishment UE, it may not initiate the Retrieve UE Context and/or Path Switch procedures and directly fallback the UE to a new RRC connection setup.
3 Conclusion

In this paper we discuss re-establishment in the case of serving AMF change and propose:
Observation: in case of serving AMF change, the normal handling in target gNB for RRC reestablishment may cause additional time delay to the recovery of user data transmission. (i.e., unnecessary Retrieve UE context and Path Switch)
Proposal: If the target gNB detects that there is no NG connection towards the serving AMF of a reestablishment UE, it may not initiate the Retrieve UE Context and/or Path Switch procedures and directly fallback the UE to a new RRC connection setup.
The stage 2 CR is provided in [3]. 
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