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1. Introduction 
There was a discussion on downlink data transmission in RRC_INACTIVE state in RAN2#96 meeting. And the following agreements have been reached. 

Agreements

1
DL data in response to UL data should be considered in the development of solution A and B for UL data (2 email discussions above)

2
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 provide with solutions to address the above two cases for downlink data transmission in RRC_INACTIVE. 
2. Discussion

2.1.  Downlink acknowledgement and downlink response data
A key issue is how to send the acknowledgement in response to uplink data without entering the connected state. It is envisaged that a downlink feedback e.g. ACK/NACK will be replied from network to UE and/or a follow-up downlink response data may be sent to UE while taking the following aspects into account.
(1) The location of the UE is known at least in the cell level, and corresponding the identifier of UE e.g. C-RNTI is known by the network.
(2) The response data can be transmitted on the common channel which could be distinguished with the identifier of UE.
An example flow is shown in Figure 1 to address the downlink response data reception procedure.
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Figure 1: Downlink Response Data Reception Procedure
As the location and identifier of the UE are known by the network, the paging is no longer mandatory to reach the UE. Instead of monitoring the paging message from anchor gNB, the UE will monitor the scheduling information sent on the control channel associated with its identifier and receive the data in common data channel accordingly. With this solution the signalling overhead and extra delay associated with paging scheme is minimized while the UE can still remain in RRC_INACTIVE state. 
Proposal 1: It is proposed to transmit downlink response data, if any, on the shared channel (e.g. PDSCH) addressed by UE identifier e.g. C-RNTI.
2.2.  Direct downlink data
For the network initiated direct downlink data transmission, if the location of UE is known by the network within the RAN based notification area e.g. by the uplink based mobility measurement, the scheme proposed in Figure 1 can be re-used in this case. Otherwise, paging message could be adopted to send the downlink data to UE within the RAN based notification area. An example flow is shown in Figure 2 to address the direct downlink data reception via paging.
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Figure 2: Direct Downlink Data Reception via Paging
The downlink data will not be included in the paging message hence saving the paging signalling overhead and the data would be sent only after the network locates where the UE is. A general description on the procedure can be found in [1]. We further address additional remaining issues.

(1) What else can be included in the paging message besides the reserved preamble for paging response?

In [1], a reserved preamble is contained in the paging message for the following e.g. RACH procedure in order to locate the position of the UE. While it is foreseen that to include an UE identifier e.g. C-RNTI in the paging message would be beneficial for the UE to monitor the follow-up downlink data transmission. For the allocation of UE identifier, it could be coordinated within the RAN based notification area e.g. by anchor gNB or be allocated/reserved by individual gNB. Furthermore, a UL grant can be included in the paging message in order to address any potential follow-up uplink data transmission from UE. 
Proposal 2: For direct downlink transmission, a reserved preamble will be included in the paging message for paging response in order to find UE’s location.
Proposal 3: A UE identifier e.g. C-RNTI will be included in the paging message in order to monitor/receive the follow-up downlink data transmission.
(2) How to acknowledge the received downlink data?

If there is no more data to send and receive, the acknowledgement of the received downlink data without entering the connected state is expected. For the UEs in RRC_INACTIVE state, they may not be synchronised with the network, hence how to send uplink feedback becomes challenging. It is proposed that preamble based scheme is adopted to indicate ACK/NACK of the received data. Preamble sequences of acknowledgement will be reserved/allocated for each UE and be notified to UE via e.g. paging message or any control channel. UE will send specific preamble back to network to indicate whether the data has been received successfully or not. 
Proposal 4: Preamble based feedback scheme is proposed to acknowledge the received downlink data in RRC_INACTIVE and network will notify the allocation of preambles to UE via paging or control channel.
3. Conclusion
Proposal 1: It is proposed to transmit downlink response data, if any, on the shared channel (e.g. PDSCH) addressed by UE identifier e.g. C-RNTI.
Proposal 2: For direct downlink transmission, a reserved preamble will be included in the paging message for paging response in order to find UE’s location.
Proposal 3: A UE identifier e.g. C-RNTI will be included in the paging message in order to monitor/receive the follow-up downlink data transmission.
Proposal 4: Preamble based feedback scheme is proposed to acknowledge the received downlink data in RRC_INACTIVE and network will notify the allocation of preambles to UE via paging or control channel.
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