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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN2#96 meeting, the DL data transmission in RRC Inactive state was discussed and made the following agreements [1]:
	Agreements:
Study direct downlink data transmission not in response to any UL activity in RRC_INACTIVE without entering to full connected state. This study is a second priority compared to the study of UL data in inactive.


In this contribution, we further discussed the direct downlink data transmission in RRC_Inactive sate and provided some suggestions.
2. Discussion
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK81][bookmark: OLE_LINK82]For RRC_Inactive state, it is designed for UE power saving and data transmission delay reducing. The UL small data transmission in RRC_Inactive state will be supported. Thus, for DL data in response to UL data in RRC_Inactive state of course should be supported. For direct downlink data transmission which is not in response to any UL activity in RRC_Inactive state, there is a straightforward way that the UE moves to RRC_Connected state and then performs DL data transmission in RRC_Connected state.   However, considering power consumption, data transmission delay and signalling overhead, the small DL data transmission after moving to RRC_Connected state seems not an efficient solution. Therefore, it is necessary to support direct DL data especially DL small data transmission in RRC_Inactive state. 
2.1 DL data transmission in RRC_Inactive state
We discuss some solutions for direct DL data transmission in RRC_Inactive state as following.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Solution 1: DL data transmission using RACH procedure
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]For solution 1, if DL data for UE is arriving at the gNB, the notification message (paging like message in LTE) is used for triggering UE to initiate random access procedure and then the DL data is transmitted using the RACH procedure. In details, there are two methods for DL data transmission using the RACH procedure. The RACH preamble and UE identifier in RA Msg1 are sent to gNB, and then gNB transmits DL data via RA Msg2, then UE reports the ACK/NACK via RA Msg3. Alternatively, after transmission of RA Msg1, Msg2 and Msg3, the RA Msg4 includes the contention resolution with the DL data, and then UE reports the ACK/NACK to gNB [2]. After receiving the DL data, the UE still stays in RRC_Inactive state without transiting to RRC_Connected state. 
Solution 2: DL data transmission using notification procedure
For solution 2, there are two methods were proposed. One is using notification message for DL data transmission, thus the DL small data is sent together with the notification message [3].The other method is using the notification occasion (paging occasion like in LTE) for DL data transmission. In this case, the gNB schedules the DL data transmission directly during a UE notification occasion since the UE monitors the control channel (PDCCH like in LTE) during notification occasions [4]. 
In the followingTable 1, we analyse the Pros and Cons between Solution 1 and Solution 2.
[bookmark: _Ref470688631]Table 1  Compared between solution 1 and solution 2
	Solution 
	Pros.
	Cons.

	Solution 1:
DL data transmission using RACH procedure
	Network only needs to know RAN based notification area  of the UE;
UE can acquires the UL synchronization

	The RA Msg1 need to be enhanced for UE identity or may lead to contention delay

	Solution 2:
DL data transmission using notification
	DL data transmission latency is low;
Signalling overhead is low
	Network needs to know the exact location of UE, otherwise, it may lead to resource waste, more interference and unnecessary blind decoding;
May not handle well the UL asynchronous case 




Therefore, according to the above analysis, the Solution 1 and Solution 2 can be used to transmit DL data in RRC_Inactive state for different use cases and we have the following proposal:
[bookmark: _Ref470629858]Proposal 1: Using RACH procedure and notification procedure for direct DL data transmission in RRC_Inactive state should be further studied.  
2.2 DL data transmission in RRC_Connected state
[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: _GoBack]For both solution 1 and solution 2, seem only suitable for DL small data transmission. If network needs to send a large number of data to UE in RRC_Inactive state, it is more reasonable that the UE transits to RRC_Connected state, and then receives the DL data.  Moreover, if the DL data triggers the UE to send UL data to the network, it is also better for UE to transit to RRC_Connected state to perform UL data transmission. For the DL data transmission, the network can analyse the traffic model, for instance, the DL data is continuous, and thus the network can trigger the UE to transit to RRC_Connected state and then perform the DL transmission and/or UL data reception. The mechanism for triggering UE to transit to RRC_Connected state can be achieved by the notification message. In other words, the notification message can carry some information to indicate UE to transit to RRC_Connected state, and then UE receives DL data. In addition, for the case that DL data trigger UL data transmission, it is reasonable for UE to decide whether to transit to the RRC_Connected State. In this case, UE can indicate network that it will transit to RRC_Connected state for UL data transmission. Therefore, whether UE transits to RRC_Connected state to perform DL/UL data transmission depends on both network and UE. 
[bookmark: _Ref470629863]Proposal 2: Notification message for triggering UE to transit to the RRC_Connected state to perform DL/UL data transmission should be studied.
3. Conclusion
In this contribution, we discussed the direct DL data transmission in RRC_Inactive state and how to trigger UE to transit to RRC_Connected state to perform the UL/DL transmission. Base on the discussion, we have the following proposals:
Proposal 1: Using RACH procedure and notification procedure for direct DL data transmission in RRC_Inactive state should be further studied.  
Proposal 2: Notification message for triggering UE to transit to the RRC_Connected state to perform DL/UL data transmission should be studied.
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