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1. Introduction
Based on the principle agreements in RAN3#95bis meeting [1], the following agreements are listed:
· RAN initiated paging (OTA and over Xn)
· context fetch between the new gNB and the old gNB should be supported over Xn

· Data forwarding between the gNBs should be supported

· Path switch procedure should be used to relocate the NG connection from old anchor gNB to the new gNB
In this paper, we will analyze some open issues for inactive mode and give our preference.
2. Discussion
Issue 1: Paging Area of the UE in Inactive mode
There are three options discussed on last meeting:
· Single cell/cell list

· TA list

· Paging area List

TA is usually configured to include several hundred of cells, this granularity is too large to reflect UE specific character based on UE mobility information and will lead to too much RAN paging messages via Xn interface. Cell list is not suitable for high speed UE when the UE specific notification area will be relatively large. It is not desirable to signal hundreds of cells to the UE when assigning UE specific notification area. Furthermore, Cell list may lead to more location update procedures, especially when single cell is used. 
The UE specific PA list can provide more flexibility than UE specific TA list. And considering that the complexity issue raised in the UE specific cell list, if the cell list needs to include the cells of neighbouring gNBs, the serving gNB/Anchor gNB needs to evaluate the cell status of the neighbouring gNBs timely. 
Based on the above analysis, taking the tradeoff between flexibility and signaling reduction, e.g., less RAN paging and location update, PA list is preferred.
Proposal 1: RAN paging area is configured by the RAN, PA list is preferred, while TA list or cell list can still be considered as some kind of compensation, how to formulate RAN paging area is pending to RAN2.
Issue 2: X2 context fetch supporting
A new class2 message to carry forwarding GTP Tunnel info from the new gNB to the old gNB is needed.
More detail, whether a Data forwarding indication is necessary in Xn: RETRIEVE UE CONTEXT RESPONSE message. On our understanding, the message includes forwarding GTP Tunnel info from the new gNB to the old gNB is only needed when there has DL data buffered in Anchor eNB. If a Data forwarding indication is not included in the RETRIEVE UE CONTEXT RESPONSE message, the new gNB can decide not to send the following new class2 message to carry forwarding GTP Tunnel info. 
However, there still has the possibility that the Anchor gNB will continue to receive the possible DL data from NGC during Xn UE context fetch procedure. And it is not a big deal even the old gNB/Anchor gNB receives the new class2 message which carries forwarding GTP Tunnel info when there is no DL data needs to be forwarded, the old gNB/Anchor gNB just ignores this message without any subsequent handling.

Proposal 2: Support Xn context fetch,  the data forwarding indication in RETRIEVE UE CONTEXT RESPONSE message is not necessary.
Issue 3: Content of XnAP: RAN PAGING message and NGAP: Paging information IE
The RAN PAGING message shall at least include the following basic information:
· UE identity index

· UE identity for RAN paging
· Paging DRX

· RAN paging area

· UE radio capability for paging (Optional)

· Assistance data for paging (Optional)

We prefer RAN paging with Resume ID which is allocated by RAN node. 
Whether RAN paging DRX is the same as NAS UE specific DRX needs to be discussed in RAN2. On our opinion, when UE enters in inactive mode, the latency/power saving requirement may be different to idle state. The RAN specific paging DRX may need to be introduced which also needs joint discussion with SA2.
The assistance paging information IE in NG AP shall at least include:
· UE identity index

· UE identity 

· Paging DRX

· TA list

· UE radio capability for paging (Optional)
· Assistance data for paging (Optional)
If any other assistance paging information is needed, it shall be confirmed by SA2.
Proposal 3: RAN3 is kindly asked to taking the above analysis into consideration for Xn AP RAN Paging message, and the assistance paging information IE in NG AP is pending to SA2.
Issue 4: UE connects and no Xn available 
There exists the scenario where no Xn is available between the serving gNB and the old anchor gNB, 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.

For the NG routing issue, we assume that for the intra-MME mobility case, usually Xn interface will be deployed, no NG context fetch function is needed in this case.
According to SA2 agreement, an AMF Group consists of the AMFs that serve a given area and network slice. <AMF Group ID> identifies the AMF Group, <AMF ID> identifies the AMF within the AMF group and NG-TMSI identifies the UE uniquely within the AMF Group. The 5G GUTI shall be structured as follows: <5G-GUTI> := <MCC> <MNC> <AMF Group ID>  <AMF ID> <NG-TMSI>.

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.
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, it is needed to include 5G-GUTI which 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 4: Introduce NG based context fetch, to reduce the signalling over Uu and backhaul especially when the UE moves out of the RAN based paging area. Furthermore, 5G-GUTI can be used 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.
Issue 5: gNB handling in the case of RAN paging failure 
There are some cases that the network fails to find the inactive UE by RAN-initiated notification. RAN performs paging retry, after persistent error and based on local configuration need to release NG connection and AMF locally turns the UE to idle mode, normal reachability will follow, e.g, NGC-initiated paging. Before releasing NG connection RAN sends failure notification message to CN. UE remains in inactive mode in this scenario.

As the NG UE context is released, since RAN is expected to have Periodic Area Update (PAU), the UE context will be newly setup in the new serving gNB, and then the new serving gNB makes the decision on whether move the UE to inactive mode or not.
Proposal 5: In the case of RAN paging failure, the gNB sends failure notification message to NGC and releases NG connection and AMF locally turns the UE to idle mode, normal reachability will follow, e.g, NGC-initiated paging.
3. Conclusions
Here we propose:
Proposal 1: RAN paging area is configured by the RAN, PA list is preferred, while TA list or cell list can still be considered as some kind of compensation, how to formulate RAN paging area is pending to RAN2.
Proposal 2: Support Xn context fetch,  the data forwarding indication in RETRIEVE UE CONTEXT RESPONSE message is not necessary.
Proposal 3: RAN3 is kindly asked to taking the above analysis into consideration for Xn AP RAN Paging message, and the assistance paging information IE in NG AP is pending to SA2.
Proposal 4: Introduce NG based context fetch, to reduce the signalling over Uu and backhaul especially when the UE moves out of the RAN based paging area. Furthermore, 5G-GUTI can be used 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 5: In the case of RAN paging failure, the gNB sends failure notification message to NGC and releases NG connection and AMF locally turns the UE to idle mode, normal reachability will follow, e.g, NGC-initiated paging
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