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Annex X. Small UL data transmission in RRC_INACTIVE
Small UL data transmission in RRC_INACTIVE refers to a feature where an RRC_INACTIVE UE can transmit small UL data without necessarily performing a full state transition to RRC_CONNECTED. 
If supported, the feature should be service-agnostic, catering different service requirements. The feature should work either with 4-step or 2-step RACH (it remains FFS whether and how the solution works in the case of a contention based transmission of the UL data, possibly considered if RAN1 would make such a mechanism available). For the sake of simplicity, 4-step RACH is assumed in the description. A high level signalling flow could work as follows:
1. An RRC_INACTIVE UE sends a PRACH preamble;
2. Network responds with a Random Access Response;
3. UE sends small UL data with message 3  (FFS whether RRCConnectionResumeRequest or message in a MAC CE) which contains at least an AS context identifier (e.g. resumeID) to be used for contention resolution. This message contains all necessary information to enable the network to move the UE to RRC_CONNECTED state or to enable the network to let the UE remain in RRC_INACTIVE. It could also provide information to enable the network to apply overload control and prioritisation, if needed.  Some open issues have been identified:
a. FFS how the UL grant size is defined;
b. FFS which other information will be necessary to enable the network to move the UE to RRC_CONNECTED state or to enable the network to let the UE remain in RRC_INACTIVE such as BSR;
c. FFS if a data threshold would be applied to trigger a separate procedure for data transmission as opposed to connection resume;
d. FSS whether the solution could fulfil the SA3 requirements and/or recommendation in terms of security only with the AS content identifier;
e. FFS which information could be provided with the message 3 to enable the network to apply overload control and prioritisation, if needed;
f. FFS what form of overload control/prioritisation might apply in the contention based case;
4. Triggered by message 3, the network should be able to move to RRC_CONNECTED via a DL RRC message 4 (e.g. RRCConnectionResume). The network should be also able to update the AS context with Message 4. 
Note: The UE should be able to send subsequent UL data transmission, at least after receiving message 4. It remains FFS whether the term “subsequent small data” cover only the case of infrequent transmissions or also frequent transmissions.



Figure X.1-1: Example of a message flow for the small UL data transmission in RRC_INACTIVE.
In NR there will be a transition from RRC_INACTIVE to RRC_CONNECTED, that will anyway be standardized and used for the case of large data. An RRC_CONNECTED UE would have an active AS context that is suspended when the network moves the UE to RRC_INACTIVE. During the transition from RRC_CONNECTED to RRC_INACTIVE, the UE is provided with an AS context identifier (e.g. resumeID) and the context is stored in a gNodeB. Using this AS context identifier, the AS context can be located and fetched to a new serving gNodeB when the UE resumes its connection. If a solution for small data in RRC_INACTIVE is supported, the same UE AS context identifier and location mechanisms should be used as in the state transition so completely different mechanisms do not have to be defined. The solution for small data should be able to at least support an RLC ARQ mechanism, while it remains FFS how HARQ retransmissions would be used, depending on RAN1 progress.
For some of the remaining aspects, two solutions (A and B) are considered. Within each of the options there are further open issues such as security aspects related to how the network makes sure the UE sending data is the right UE, how the UE makes sure the network responding is the right network, whether previously used security keys can be reused and under which scenarios. If feature is to be supported it should be a down-selection among solutions A or B, as described in [14].
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