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1. Introduction

In last RAN3 meeting [1], UE Context Retrieval over Xn for UEs in RRC_INACTIVE was discussed, while if there is no Xn connectivity, whether UE Context Retrieval over NG needs to be supported is also discussed shortly.

2. Discussion

Whether UE Context Retrieval over NG is needed, the following three cases needs to be taken into consideration:

Case1: No Xn is available in RAN notification area
There exists the scenario where no Xn is available between the serving gNB and the old anchor gNB in RAN notification area, in this case, in order to ensure that inactive mode can still workable without long latency and data loss, NG based context fetch function is better to be introduced.

Usually Xn interface will be deployed in RAN notification area, but reminding that there has “No Xn” attribute in NRT, it means that Operator may configure the Xn interface with their own policy, thus it has the possibility that Xn interface may not available even within RAN notification area.
Furthermore, the gNB can connect to the AMFs in one AMF pool, but due to some deployment limitation, it is possible that gNB may only connect to some AMFs in one pool. On our understanding, in this case inter-AMF NG context fetch will be needed. 
Case2: No Xn is available for inter-AMF pool case

According to ts23.501, an AMF Region consists of one or multiple AMF Sets. An AMF Set consists of some AMFs that serve a given area and network slice. Multiple AMF Sets may be defined per AMF Region and network slice(s). 
The 5G-GUTI shall be structured as:


<5G-GUTI> := <GUAMI> <5G-TMSI>


where GUAMI identifies the assigned AMF and 5G-TMSI identifies the UE uniquely within the AMF.

The Globally Unique AMF ID (GUAMI) shall be structured as:


<GUAMI> := <MCC> <MNC> <AMF Region ID> <AMF Set ID> <AMF Pointer>
While for inter-AMF pool case, the inter-AMF NG context fetch is for sure. When UE resumes at the new gNB connects with another AMF with TAU, currently, if the new AMF can get the identity to look for the source AMF, e.g., 5G-GUTI(via TAU, 5G-GUTI can be used to find the old AMF in the case of inter-AMF pool), the new AMF can find the old AMF to get the UE context from old AMF to new AMF. Meanwhile, the RAN UE context fetch also can be achieved via new AMF and old AMF.
Proposal 1: Introduce NG based context fetch when Xn is not available in the above cases.
How to support UE Context Retrieval over NG?

There are two options on the table:

Option1: Context Fetch indication + Handover

Option2: New Clas1 Context Fetch procedure
Both solutions will work, however, considering that Option1 will introduce additional two NG AP signalling from new gNB to old gNB via AMF compared with Option2, and Option2 can provide separate NG procedure for UE context fetch rather than combined inactive mode mobility and connected mode mobility together, which may introduce the risk on the presence of IE in NG handover signalling.

On the other hand, when new AMF receives the NG UE context fetch request message, if new AMF does not check whether it has the UE context locally or it can not get the AMF side UE context from the old AMF, it is not necessary to continue the NG based UE context fetch procedure, which will be finally fail at NG path switch procedure and introduce lots of unnecessary NG signaling (NG UE Context fetch and NG path switch messages). Usually, NG-TMSI can be used to identify the UE context in AMF side. 

Therefore, 5G-GUTI can be used by AMF to identify the UE context in old AMF side and also can be used to looking for the old AMF in the case of inter-AMF mobility.

Proposal 2:Option2 is preferred to be selected for NG based UE Context Retrieval, and 5G-GUTI can be used to check whether the UE context is available in AMF side and also can be used to looking for the old AMF in the case of inter-AMF mobility.

3. Conclusions
Here we propose:

Proposal 1: Introduce NG based context fetch when Xn is not available in the following cases:

Case1: No Xn is available in RAN notification area
Case2: No Xn is available for inter-AMF pool case
Proposal 2:Option2 is preferred to be selected for NG based UE Context Retrieval, and 5G-GUTI can be used to check whether the UE context is available in AMF side and also can be used to looking for the old AMF in the case of inter-AMF mobility.

RAN3 is kindly to take the above analysis into consideration and make the proper working assumption for further normative work.
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