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1. Introduction
In the last RAN3 meeting, the basic functionality to support the UE in the RRC-INACTIVE state was agreed. However, we need to define another functionality to handle the MT signaling for the UE in the RRC-INACTIVE state. In this contribution, we examine this issue and then provide our view on it.
2. Discussion

In the last RAN3 meeting, it was agreed that the RAN-initiated paging functionality over the air and the Xn interface should be supported for the UE in the RRC-INACTIVE state [1]. The context fetch and data forwarding between the new gNB and the old gNB should be also supported [1]. Therefore, when there is the downlink data to be sent to the UE in the RRC-INACTIVE state, it is just delivered to the old gNB. Then, the old gNB triggers the RAN paging over the Uu interface and sends it to the neighbouring gNBs within the RAN-based notification area via the Xn interface. If the UE responds to the new gNB other than the old gNB, the UE context is delivered to the new gNB by using the Retrieve UE context procedure. In addition, the data forwarding is performed to deliver the buffered downlink data to the UE via the new gNB. 
However, this functionality is only focused on the downlink data to be sent to the UE. Since the NG-C connection between the gNB and the AMF is also maintained for the UE in the RRC-INACTIVE state, the AMF can just send the MT signalling to the gNB. This is because the AMF does not know the actual RRC state of the UE. So, it is needed to decide how the gNB works when it receives the MT signalling for the UE in the RRC-INACTIVE state from the AMF. However, it is not yet considered how to support MT signalling for the UE in the RRC-INACTIVE state. 
Observation 1: For the UE in the RRC-INACTIVE state, it is required to discuss how to support MT signaling.
As shown in Section 6.3.10 of the SA2 TR 23.799 [2], one possible solution is that when the gNB receives the MT signalling for the UE in the RRC-INACTIVE state, it just buffers the MT signalling, and then triggers the RAN-initiated paging. This is equal to the functionality to support the forwarding for the downlink data. 
Proposal 1: When receiving the MT signaling for the UE in the RRC-INACTIVE state, the RAN-initiated paging functionality should be also supported.
In LTE, the similar functionality to the RRC-INACTIVE state in NR is considered (i.e., Light connection). As mentioned in [3], for the lightly connected UE, it is common understanding that the RAN-initiated paging applies to the case when the MT signaling (e.g. NAS-PDU) is received by the anchor eNB from MME. Therefore, the MME just sends to the UE the DOWNLINK NAS TRANSPORT message including the NAS-PDU along with the small data because the S1 connection of the lightly connected UE is maintained. The anchor eNB then buffers the received NAS-PDU, and performs the RAN-initiated paging. 
When the UE responds to the anchor eNB, the buffered MT signaling is just sent to the UE. However, when supposing that the UE accesses to the new eNB other than the anchor eNB, there were two possible options for the NAS-PDU handling. 

· Option 1: forwarding NAS-PDU by using the Retrieve UE context procedures via the X2 interface

· Option 2: NAS-PDUs are transferred back to MME by NAS non delivery indication procedure, and the MME then retransmits the NAS-PDUs to new eNB by DOWNLINK NAS TRANSPORT message.

Similar to the light connected UE in LTE, these two options can be also adopted to handle the MT signaling for the UE in the RRC-INACTIVE state. 
If the Retrieve UE context procedure is possible and the forwarding of the MT signalling via the Xn interface is not allowed, i.e., the Option 2 is adopted, the anchor gNB may attempt to send the MT signaling (e.g., NAS-PDU) to the UE with help of the AMF via the NG interface. Based on the failure indication for the NAS data transmission from the anchor gNB, the AMF resends the MT signaling directly to the gNB which the UE accesses. When the anchor gNB may receive the Class 1 message, Option 2 seems to be natural to support the mobility for the UE in the RRC-INACTIVE state. In other words, the anchor gNB just responds to the AMF the failure with the specific cause, (e.g., Handover triggered). Then, the AMF may resend the Class 1 message to the new gNB after the Path switch procedure. However, as the anchor gNB receives the NAS-PDU including the small data, this option causes the unnecessary NG signaling because of triggering two additional messages (i.e., NAS NON DELIVERY INDICATION and DOWNLINK NAS TRANSPORT messages). In addition, since the UE receives the NAS-PDU from the old anchor gNB by way of the AMF, it may increase the latency for the signal transmission.
Observation 2: For the NAS-PDU handling, Option 2 seems to cause some problems to support the mobility for the UE in the RRC-INACTIVE state.
To avoid these problems, it is required for the anchor gNB to forward the NAS-PDU including the small data via the Xn interface. For example, the NAS-PDU may be delivered to the new gNB by using the Retrieve UE Context procedure via the Xn interface as shown in Figure 1. 
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Figure 1. Example of call flow to forward CP signaling for the UE in RRC-INACTIVE state
In this case, since the NAS-PDU is included into the RETRIEVE UE CONTEXT RESPONSE message, the anchor gNB can deliver the NAS-PDU to the UE without the help of the AMF. This means that the latency can be reduced compared to Option 2.In addition, since the legacy Retrieve UE context procedure can be reused, the NG or Xn message does not need to be defined newly. Therefore, it is possible to reduce the unnecessary signaling compared to the case where the forwarding of the NAS-PDU via the Xn interface is not allowed.

Proposal 2: NAS data should be also forwarded over the Xn interface when there is the Xn interface.
If the Context fetch procedure is not possible because of no Xn interface, it is impossible to adopt Option 1 to deliver the NAS-PDU. However, Option 2 can be reused with no standard impacts when there is no Xn interface.
Proposal 3: NAS NON DELIVERY INDICATION and DOWNLINK NAS TRANSPORT message should be reused to transfer NAS data when the Xn interface is not possible.

Based on the analysis above, the following proposal is suggested to RAN3:
Proposal 4: It is proposed to agree the text proposal in the appendix of this contribution.
3. Conclusion
In this contribution, we focused on open issue related to MT signaling for the UE in the RRC-INACTIVE state and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: When receiving the MT signaling for the UE in the RRC-INACTIVE state, the RAN-initiated paging functionality should be also supported.

Proposal 2: NAS data should be also forwarded over the Xn interface when there is the Xn inter.
Proposal 3: NAS NON DELIVERY INDICATION and DOWNLINK NAS TRANSPORT message should be reused to transfer NAS data when the Xn interface is not possible.

Proposal 4: It is proposed to agree the text proposal in the appendix of this contribution.
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5. Appendix : Text proposal to TS 38.423
This appendix provides the Text proposal to TS 38.423 based on the proposals of this contribution.
----------------Start of the First Change---------------
8.2.4
Retrieve UE Context

8.2.4.1
General

Editor’s Note:
The content of this chapter is FFS
The purpose of the Retrieve UE Context procedure is to retrieve the UE context from the gNB where the UE has been sent to RRC_INACTIVE (old gNB) and transfer it to the gNB where the UE RRC Connection has been requested to be established from RRC_INACTIVE (new gNB).

The procedure uses UE-associated signalling.

Editor’s Note:
Details are FFS.

8.2.4.2
Successful Operation

Editor’s Note:
The content of this chapter is FFS
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Figure 8.2.4.2-1: Retrieve UE Context, successful operation

The new gNB initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old gNB. 
If the RETRIEVE UE CONTEXT RESPONSE message contains the NAS-PDU IE the new gNB shall transfer it to the UE without interpretation in the new gNB.
Editor’s Note:
Details are FFS.

8.2.4.3
Unsuccessful Operation

Editor’s Note:
The content of this chapter is FFS
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Figure 8.2.4.3-1: Retrieve UE Context, unsuccessful operation

Editor’s Note:
Details are FFS.

8.2.4.4
Abnormal Conditions

Editor’s Note:
Details are FFS.
----------------End of the First Change---------------
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