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1
Introduction

This contribution continues discussion on UE Context Retrieval for UEs in RRC_INACTIVE.
2
Discussion

We have explained at the last meeting in R3-173222 [1] that Xn connectivity cannot be assumed throughout the NG-RAN in an unlimited and meshed way. If then usage of RRC_INACTIVE is limited to RAN paging areas where Xn connectivity is available, this would result in either rather small RAN paging areas or its usage confined to certain (large) NG-RAN node deployments. Either way, such limitations unnecessarily restrict the usage of RRC_INACTIVE and should be avoided, the standard should rather ensure that RRC_INACTIVE is usable in a large variety of deployment scenarios.

Further, RAN3 confirmed at RAN3#97 the three options to define a RAN paging area: either a list of cells, a list of RAN Areas or a list of TAIs, see [2]. It is expected, that Xn connectivity cannot be assumed in general for the third option.

One building block to deal with the absence of Xn connectivity is to define NG signalling means to retrieve UE Contexts via the 5GC.

Such could be made available by utilising the AMFs connectivity to NG-RAN nodes. I.e., as long as the AMF is able to resolve NG-RAN node identification it should be able to route UE Context Request signalling in between the old and new NG RAN node. 

UE Context Retrieval should be limited to an AMF set (“AMF pool”). NAS signalling would be needed for Registration Area Update signalling when the UE leaves an AMF Set area, requiring also inter-AMF set signalling.

On stage 3 detail level, the best approach would be to relay actual XnAP messages via the AMF and to process only old/new NG-RAN node identifications on NGAP level. By that, the protocol functions in the AMF can be kept state-less, reduced to resolving new/old NG-RAN node identification and relaying XnAP messages. It also allows to select any suitable AMF within an AMF set, not necessarily the one that keeps the UE context. 

To ensure isolation between the slices not all AMFs connected to a given RAN node might be eligible to be used by the RAN node for this procedure.
3
Conclusion
This paper has outlined the current status of discussions for RRC_INACTIVE and how to deal with the absence of Xn connectivity for UE Context Retrieval. It is proposed to agree on the introduction of NG signalling means to allow relaying UE Context Retrieval siganlling via the 5GC. 
It is also proposed to introduce stage 2 text in TS 38.300.

If felt necessary, SA2/RAN2 should be liaised accordingly.
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Annex A
Text Proposals

Annex A.1
Text Proposal for TS 38.300

<<<<<<<<<<<<<<<<<<<< Begin Text Proposal  >>>>>>>>>>>>>>>>>>>>
9.2.2.4.1
UE triggered transition from RRC_INACTIVE to RRC_CONNECTED
Figure 9.2.2.4.1-1 describes the UE triggered transition from RRC_INACTIVE to RRC_CONNECTED with UE context retrieval via Xn:




Figure 9.2.2.4.1-1: UE triggered transition from RRC_INACTIVE to RRC_CONNECTED – UE context retrieval via Xn
1.
The UE resumes from RRC_INACTIVE, providing the Resume ID, allocated by the last serving NG-RAN node.

Applicability of the term Resume ID for NG-RAN is pending RAN2.

2.
If the UE Resumes at a new NG-RAN node, different from the last serving NG-RAN node , and if the new NG-RAN node is able to resolve the last serving NG-RAN node’s identity contained in the Resume ID, and has Xn connectivity towards the last serving NG-RAN node, it requests the last serving NG-RAN node to provide UE Context data.

Applicability of the term Resume ID for NG-RAN is pending RAN2.

3.
The last serving NG-RAN node provides UE context data.

4.
The new NG-RAN node completes the resumption of the RRC connection.

5.
If loss of DL user data buffered in the last serving NG-RAN node shall be prevented, the new NG-RAN node provides forwarding addresses.

6./7. The new NG-RAN node performs path switch.

8.
The new NG-RAN node triggers the release of the UE resources at the last serving NG-RAN node.

More details to be added.

Figure 9.2.2.4.1-2 describes the UE triggered transition from RRC_INACTIVE to RRC_CONNECTED with UE context retrieval via the 5GC:
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Figure 9.2.2.4.1-2: UE triggered transition from RRC_INACTIVE to RRC_CONNECTED – UE context retrieval via the 5GC
1.
see description of Figure 9.2.2.4.1-1.

2a.
If the UE resumes at a new NG-RAN node, different from the last serving NG-RAN node , and if the new NG-RAN node is able to resolve the last serving NG-RAN node’s identity contained in the Resume ID, but has no Xn connectivity towards the last serving NG-RAN node, it requests a suitable AMF within the AMF set it is connected to, to relay the request to provide UE Context data to the last serving NG-RAN node sending the RELAY XN REQUEST message, providing appropriate NG-RAN node identifiers.

2b.
The suitable AMF relays the XnAP message issued within step 2a to the last serving NG-RAN node
3a.
The last serving NG-RAN node requests a suitable AMF to relay the XnAP message containing UE context data to the new NG-RAN node..

3b.
The suitable AMF relays the XnAP message issued within step 3a to the new NG-RAN node
4.
see description of Figure 9.2.2.4.1-1.
5a./5b Under conditions described for Figure 9.2.2.4.1-1, forwarding address are indicated by the new NG-RAN via a suitable AMF.
6.-7. see description of Figure 9.2.2.4.1-1.
8a.
The new NG-RAN node requests a suitable AMF to relay the XnAP UE CONTEXT RELEASE message containing UE context data to the last serving NG-RAN node.
8b.
The suitable AMF relays the XnAP message issued within step 8a to the last serving NG-RAN node.
<<<<<<<<<<<<<<<<<<<< End of Text Proposal  >>>>>>>>>>>>>>>>>>>>
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