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1.	Introduction
The issue of UL data transmission in RRC_INACTIVE has been discussed in RAN2, and the following agreements were made at RAN2#95bis.
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)

The document discusses details of option b), i.e. transmit data in new state.

2.	Discussion
The benefit of keeping UE in RRC_INACTIVE is as follows:
· As the UE context is stored in RAN, the CN signalling could be reduced when RRC connection is established.
· As the UE is tracked in RAN level, the paging overhead could be reduced.
· As the UE is configured with DRX similar to RRC_IDLE, the UE power consumption could be reduced.
To fully enjoy the benefit of the RRC_INACTIVE, however, it is required that the UE should be able to transmit small data in this state without state transition to the RRC_CONNECTED. The state transition requires couple of handshakes of RRC messages, which consumes much radio resource and UE power. Moreover, if the UE is kept in RRC_CONNECTED, the UE consumes more power than RRC_INACTIVE because connected mode DRX is less power efficient than idle (or inactive) mode DRX.
If the amount of data is large, it might be ok to make state transition to RRC_CONNECTED and then transmit UL data. However, if the amount is small, it is too expensive to make state transition to transmit only small amount of data. Thus, the amount of data is a criterion on whether to make state transition or not. The eNB may provide the threshold of the amount of data that can be transmitted in RRC_INACTIVE.
Proposal1: The UE transmits UL data in RRC_INACTIVE if the amount of UL data is smaller than a threshold.
If the UE is allowed to transmit UL data in RRC_INACTIVE, it is logical to assume that contention based grant (CB grant) is used. It does not make sense to reserve dedicated grant for each UE for the purpose of UL data transmission in RRC_INACTIVE, because it would consume most of radio resource. The size of CB grant should be such that the threshold amount of data can be transmitted in one CB grant. The eNB may configure multiple types of CB grants depending on e.g. the amount of data, the type of data, etc.
Proposal2: UL data in RRC_INACTIVE is transmitted on CB grant which can cope with threshold amount of data.
As the data transmitted on CB grant is subject to loss, the data transmitted in RRC_INACTIVE should not require high reliability. In other words, RLC AM is not suitable for the data transmitted on CB grant. We think RLC UM is suitable in this case.
Proposal3: RLC UM is utilized for UL data transmitted on CB grant.
The CB grant is shared by multiple UEs. Thus, it is essential to include a UE ID in the MAC PDU transmitted on the CB grant. The UE ID allows the eNB to identify the UE who transmits the MAC PDU on the CB grant. 
The UE ID that could be used in RRC_INACTIVE should be defined. We think short ID would be sufficient for this purpose because there is no need to identify the UE between different eNBs. For example, a short version of C-RNTI, or short length of Inactive_ID could be used.
Proposal4: Short length of UE ID is included in the MAC PDU transmitted on CB grant.
The data transmitted on the CB grant may be lost due to bad radio condition or collision with other UE’s data. Without the feedback from the eNB, the UE does not know whether the transmitted data on CB grant is successfully transmitted or not. Thus, feedback from the eNB is required. 
For the feedback, we think HARQ feedback is not suitable because multiple UEs may transmit on the same CB grant. Instead, MAC level feedback is deemed suitable in this case. The eNB indicates “Winner UE” in a MAC CE by indicating the ID of the winner UE. If the UE figures out that he is not a winner, the UE may retransmit the data on CB grant.
Proposal5: MAC level feedback is used to indicate the winner UE of the CB grant.
In LTE, the UL transmission is dominated by the Time Alignment Timer (TAT). We think this still holds for RRC_INACTIVE case. The UE has to maintain a TAT in RRC_INACTIVE, and should be allowed to perform UL transmission only while the TAT is running. Otherwise, UL synchronization is broken, and this UE’s UL transmission would cause interference. For TAT in RRC_INACTIVE, the TAT in RRC_CONNECTED could be reused or a new TAT that works for RRC_INACTIVE could be newly introduced.
Proposal6: UL transmission in RRC_INACTIVE shall be allowed only while TAT is running.
If the TAT in RRC_INACTIVE expires, the UL transmission timing is no more synchronized, and the UE shall not use CB grant. If the UL data arrives at the UE in this case, the UE has to make state transition to RRC_CONNECTED. 
Proposal7: If the UL data arrives at the UE while the TAT is not running, the UE has to make state transition to RRC_CONNECTED.

[bookmark: _GoBack]3.	Proposal
In this document, we discussed the details of data transmission in New State, and have following proposals:
Proposal1: The UE transmits UL data in RRC_INACTIVE if the amount of UL data is smaller than a threshold.
Proposal2: UL data in RRC_INACTIVE is transmitted on CB grant which can cope with threshold amount of data.
Proposal3: RLC UM is utilized for UL data transmitted on CB grant.
Proposal4: Short length of UE ID is included in the MAC PDU transmitted on CB grant.
Proposal5: MAC level feedback is used to indicate the winner UE of the CB grant.
Proposal6: UL transmission in RRC_INACTIVE shall be allowed only while TAT is running.
Proposal7: If the UL data arrives at the UE while the TAT is not running, the UE has to make state transition to RRC_CONNECTED.
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