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Introduction
In the previous RAN2 meeting, UL data transmission in inactive state was discussed and it was agreed RAN2 will study the possibility for the UE to perform data transmission without state transition from the 'new state' to full connected. In this contribution, we give further analysis of network interface aspect for transmitting data in the new state. 
Discussion 
The agreement for UE inactive state in RAN2 was achieved as following:
Agreement
1	One UE has only one NR RRC state at one time.
2	The connection (both CP and UP) between RAN and Core should be maintained in the “new state”
3	For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.
4: 	For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 


	=>	Agree that, in the 'new state' there will be a mechanism where the UE first transits to the full connected state where data transmission can occur. 
=>	RAN2 will study the possibility for the UE to perform data transmission without state transition from the 'new state' to full connected.



2 potential approaches for further evaluation (in addition to baseline move to connected and then transmit data)
b) Transmit data together with initial RRC message for transition to connected
c) Transmit data in "new state"

Agreements
1	Modelling will be concluded when functionality is understood (maybe in WI phase). For the scope of the study we will refer to RRC_INACTIVE.
2: 	A UE and at least 1 gNB should keep the AS context information in the RRC_INACTIVE state.
3: 	Limit number of radio network identifiers
4:	In the RRC_INACTIVE state, a UE location can be known at the RAN based area level where that area may be a single cell or more than one cell. Area is determined by the network..

According to RAN2 discussion, in the RRC_INACTIVE there will be a mechanism where the UE first transits to the full connected state where data transmission can occur (solution1). For the case of small data transmissions, UE can use data transmission mechanism rather than move to RRC_CONNECTED (solution2 and solution3).
Solution1: Transmit to RRC_CONNECTED and then transmit data
Similar as LTE design, the UE need to perform the state transition to RRC_CONNECTED when it has large data to transmit. The NG interface between new gNB and NG-CN will be updated for data transmission.
Solution 2: UL data transmission without RRC signalling in RRC_INACTIVE
With this solution, RAN2 discuss two possible UL data transmission schemes, i.e. 4-step RACH procedure or 2-step RACH procedure. The basic idea is no RRC messages are transmitted when the small data is transmitted while in RRC_INACTIVE. RRC_INACTIVE state is maintained at the UE and the network during the small data transmission.
Solution3: UL data transmission with RRC signalling in RRC_INACTIVE
This solution is based on the Suspend-Resume mechanism for LTE, the UL data is transmitted simultaneously with RRC message, after the gNB receives the RRC message and UL data, it can instruct the UE to remain in RRC_INACTIVE.
To support above UL data transmission in RRC_INACTIVE, the signalling procedure over Xn and NG interface needs to be analyzed. Considering that NG-C and NG-U connection are kept for inactive UE, when anchor gNB receives UL data from UE, it can transmit the data directly to the UPGW. In case UE moves to the new gNB, there are multiple options for UE context retrieval and UL data transmission.
Option1: UE context retrieval with UL data forwarded to anchor gNB



For option1, the new gNB retrieves UE context from the anchor gNB and forward the UL data to the anchor gNB, then the gNB transmits UL data to the UPGW via the existing NG-U connection. 
Step1: new gNB initiates the UE context Retrieve towards anchor gNB based on the received UE inactive ID;
Step2: new gNB obtains the UE context from the anchor gNB including the UL data forwarding tunnel information;
Step3: UL data is forwarded to the anchor gNB;
Step4: anchor gNB transmits UL data to the UPGW
Option2: UE context retrieval with UL data transmission to UPGW


For option2, after the new gNB retrieves UE context from the anchor gNB, it will transmit UL data directly to the UPGW. Compared with option1, the UL data transmission delay can be reduced, however, the UPGW may receive UL data from an unknown RAN node for a connected UE, it not clear whether this solution is feasible. 
Option3: UE context retrieval with Path Switch 


For option3, the new gNB will update NG interface connection once it retrieves UE context from the anchor gNB. After that, the gNB transmits the UL data transmission to the UPGW via the updated NG-U connection. Compared with option1, this option can reduce the UL data transmission delay, however, it also brings the extra signalling overhead and transmission latency.
Option4: UE context prepared in advance within RNA
It was agreed in RAN2 that in the RRC_INACTIVE state, a UE location can be known at the RAN based area level and a UE and at least 1 gNB should keep the AS context information in the RRC_INACTIVE state.
For this option, the difference with other options is that the anchor gNB sends UE context to other gNBs within the RNA, all the gNBs within RNA are prepared for UE arrival. When new gNB receives the UL data, it can transmit UL data as other options. With this solution, the UL data transmission latency can be reduced since the UE Context Retrieve procedure over Xn interface can be skipped. 
Proposal: It is proposed to discuss the UL data transmission options in section 2 and capture the text proposal for TR38.801.
Conclusions
This paper discusses UL data transmission in RRC_INACTIVE state. The following is proposed:
Proposal: It is proposed to discuss the UL data transmission options in section 2 and capture the text proposal for TR38.801.
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