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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN2#95b, the following agreements on new state have been reached. 
Agreements for how progress the study:
1: 	For any solution to send uplink packet, the latency, signalling overhead and UE power consumption, UE mobility shall be evaluated.
1a	We need to discuss and determine the use case for data transmission
1b	Determine the latency requirements from the RAN TR that apply for the "new state".

2	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"

3	Questions for be answered for any proposal ()
- whether there is RACH, if so whether it is 2-step or 4-step (there could be 3 options)?
- contention resolution, at which step (depends on exact procedure)?
- grant size, what are the supported sizes and how to perform size selection?
- whether 0, 1, 2 or 3 RRC messages are used (from latency and overhead perspective, less messages could be better)?
- usage of HARQ/ARQ?
- how to perform UE identification/(authentication/context fetch)?
- how to configure U-plane for transmission?
- for b)
	- when does the UE start full connected operation, e.g. RLM, CSI/RRM measurements, etc.
	- how to determine whether to move to "full connected" or not
	- whether data would always be concatenated in order to establish the RRC connection, and whether that would affect the coverage by deteriorating the successful rate of RRC connection establishment/resume
- for c), how to decide when to use c) rather than a)

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..


In this contribution, we further elaborate our perspectives on data transmission in RRC_INACTIVE state.
2. Discussion
2.1. Necessity of downlink data transfer in RRC_INACTIVE
The current RAN2 discussion on data transmission in RRC_INACTIVE state focuses on the uplink only. We understand the intention to simplify the discussion and make step-by-step progress. While in general, the uplink and downlink transmissions are mutually correlated e.g. in different use cases, namely
· Acknowledge and potentially follow-up downlink data after uplink data transmission.
· Uplink mobile background data and potentially follow-up downlink application layer control data.
· Data collection request from network on downlink and follow-up small data response on uplink.  

The subsequent downlink data transmission following the uplink data transmission and vice versa may impact the corresponding data transmission scheme selection. Hence similar with our previous contribution [1], it is proposed that in addition to direct uplink data transmission, direct downlink data transmission without entering to full connected state should be studied in RRC_INACTIVE state.     
   
Proposal 1: Direct downlink data transmission in RRC_INACTIVE without entering to full connected state should be discussed in initial stage.

2.2.  Questions to be answered in direct downlink data transfer in RRC_INACTIVE
Like in uplink data transmission discussion, it is a good starting point to reach consensus on the question list to be answered by each scheme proposal. It is provided with a preliminary question list on direct downlink data transmission for further discussion.
· How to judge to initiate direct downlink data transmission from network point of view?
Network should have the control on whether to initiate direct downlink data transmission or not. Then what are the criteria to judge whether it is suitable for direct data transmission or entering into connected state? For the question on how to indicate such decision will be addressed in the questions below.

· How to perform UE identification?
After UE enters the RRC_INACTIVE, some UE context information may be maintained in both RAN and UE side, including an ID which can uniquely identify the UE within at least the cell or tracking area. How to make use of UE context information to reach UE for direct downlink data transmission in the inactive state should be considered. For example, since UE location is known at cell level, a UE in CELL_PCH state in UMTS may directly receive downlink data.

· How to address UE mobility among different RAN-based notification area?
From the agreements in RAN2#95, for the UE in the ‘new state’, a RAN initiated notification procedure should be used to reach UE. Due to UE mobility, the relationship between the notification procedure and downlink data transmission should be addressed. Furthermore, if UEs move from one “RAN-based notification area” to another, the update procedure and how to send data to the UEs in new “RAN-based notification area” needs more investigations.

· How to address DRX?
In RAN-based notification area, UE may be configured with DRX as well. How to coordinate the DRX cycle with direct downlink data transmission, by considering timely data transmission?

· How to acknowledge to the received data? 
A key issue is how to send the acknowledgement for downlink data without entering the full connected active state. Besides the conventional ACK/NACK in HARQ scheme, ACK may need to be sent on common uplink channels instead.

· How to transmit downlink data and its procedure? 
It is the detailed procedure to transmit downlink data, by considering how to address UE (UE identification), its corresponding message flow and suitable channels. Bear in mind that different schemes/flows may be adopted as UE moves from one notification area to another.

· How to determine whether and when to enter into connected state if necessary? 
If the network needs to send data continuously to UE or the UE has subsequent uplink data to network, how to indicate it in the downlink data transmission from network and uplink acknowledgement from UE needs further clarification as potential state transition to full connected active state may be preferred for this case.

Proposal 2: Question list of any candidate solutions for direct downlink data transmission should be discussed.
(1) How to judge to initiate direct downlink data transmission from network point of view?
(2) How to perform UE identification?
(3) How to address UE mobility among different RAN-based notification area?
(4) How to address DRX? 
(5) How to acknowledge to the received data?
(6) How to transmit downlink data and its procedure?
(7) How to determine whether and when to enter into connected state if necessary?  
3. Conclusion
Proposal 1: Direct downlink data transmission in RRC_INACTIVE without entering to full connected state should be discussed in initial stage.

Proposal 2: Question list of any candidate solutions for direct downlink data transmission should be discussed.
(1) How to judge to initiate direct downlink data transmission from network point of view?
(2) How to perform UE identification?
(3) How to address UE mobility among different RAN-based notification area?
(4) How to address DRX? 
(5) How to acknowledge to the received data?
(6) How to transmit downlink data and its procedure?
(7) How to determine whether and when to enter into connected state if necessary?  
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