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Introduction
A new work item on small data was agreed last year and revised at the RAN #88e meeting [1]:
	· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [bookmark: _Hlk26863976]General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 
· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state [RAN2]
· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]
· Specify RRM core requirements for small data transmission in RRC_INACTIVE, if needed [RAN4]



[bookmark: _Hlk47613557]The main objective of this Rel-17 WI is to enable a UE to perform small data transmission in RRC_INACTIVE state. This enhancement aims to reduce the latency and overhead to initiate an UL data transmission that is otherwise required in Rel-16 with the transition to RRC_CONNECTED state. In this contribution, we provide our views on the requirements needed to support small data transmissions and on the general scope of the WI. 
Discussion
As of Rel-16, UL data transfer is performed with a UE in a CONNECTED state. As the UE moves to INACTIVE state, it maintains its context, which can include a list of logical channels. A UE can transmit on PUSCH resources  without being in CONNECTED mode during a RACH procedure. There are two different ways the UE can do this depending on the RACH procedure type: in Msg3 via an UL grant provided in RAR or TDM’d along with a preamble in MsgA.  It is desirable to reuse as much as possible the existing specification as a starting point and to consider that these PUSCH resources could be re-purposed for Rel-17 small data transmission in INACTIVE state. Some enhancements might be needed to enable R-17 small data to enable data transmission using RACH procedures, even when no RRC or CCCH SDU payload is included. More details on RACH-based UL small data transmission can be found in our companion contribution [3].
Proposal 1: 	UE supports UL data transmission in RRC_INACTIVE state using PUSCH resources in both MsgA and Msg3.
Small data in RACH procedures can be used as a baseline, but other methods can be considered. Configured grant (CG) PUSCH resources provide additional transmission opportunities with reduced overhead (i.e no preamble); however, the UE’s uplink timing should be synchronized with the serving cell before it can make use of CG resources. They can be used in scenarios where acquisition of an UL TA is not necessary such as when the TA is already known or when it does not change drastically (e.g. small cell). Then, there is no need to perform a complete RACH procedure (i.e. preamble and data) to transmit data thus eliminating overhead and additional load on PRACH resources. For example, in the case of a periodic transmission, significant overhead reduction can be achieved. If a CG based transmission fails, then a fallback to a RACH based data transmission can be considered, e.g. in case UL timing is not aligned or when the CG is shared between multiple UEs on a contention basis. 
Proposal 2: 	UE supports UL data transmission in RRC_INACTIVE without preamble transmission on Type 1 configured grant resources.
RACH and CG based procedures complement each other well to enable flexibility to support a wide array of applications with different transmission requirements. It is likely that the packet size requirements will vary depending on the use case. For example, some applications are more focused on the consumer market such as wearables and applications with push notifications. Other applications for the industrial market have different requirements such as sensors and meter readings. Over dimensioning PUSCH resources in INACTIVE to support all payload sizes results in additional cell load, overhead, and unnecessary padding bits for applications which only require a few bits. On the other hand, if only small packet sizes are supported, applications which require larger data payloads can benefit from moving to CONNECTED mode for better resource efficiency. Solutions should thus allow for a flexible allotment of TBS sizes on resources which will give the UE flexibility to choose resources depending on the required TBS, while reducing the need to transition to CONNECTED mode. For example, a network could configure an allowable TBS or range of TBSs for a given resource configuration. 
Proposal 3: 	UE supports transmission of small data payloads of different TB sizes.
Some applications might require payloads which cannot be transmitted in one shot over available small data resources. Then the UE can perform an RRC resume procedure and transition to the CONNECTED state before initiating the small data transmission. To avoid this significant additional latency and overhead, a UE can remain in INACTIVE state and segment its SDU. The UE can segment its SDU according to the resources available and send the segments over multiple transmission opportunities which can handle the segment sizes. 
Proposal 4: 	A UE can segment a small data SDU for transmission over multiple small data transmission opportunities. 
To limit load on small data transmission resources, some restrictions can be configured relating to whether an LCH is applicable for small data transmission. For example, RRC configures each LCH with whether it’s applicable for small data transmission in INACTIVE state. 
Proposal 5: 	Whether or not a LCH is applicable for small data transmission in INACTIVE state is determined via RRC configuration.
Discussion thus far has considered the case of small data transmission where a UE remains anchored to the same serving cell; however, small data transmission are not restricted to the static case. The UE can change serving during mobility, while retaining the capability to send small data efficiently. A UE engaged in a small data transmission to its serving cell can perform L3 measurements, and determine that another cell has better channel quality. One option is to finish the transmission on the serving cell before performing a cell reselection, while another option is to consider that a better link is available, interrupt transmission and switch to resume transmission on the target cell. This raises the issue of how the UE determines small data transmission resources on the target cell with minimal overhead.
[bookmark: _GoBack]Proposal 6: 	UE supports small data transmission during mobility.
Conclusion
In this contribution the following observations and proposals were made concerning small data transmission in RRC_INACTIVE state:
Proposal 1: 	UE supports UL data transmission in RRC_INACTIVE state using PUSCH resources in both MsgA and Msg3.
Proposal 2: 	UE supports UL data transmission in RRC_INACTIVE without preamble transmission on Type 1 configured grant resources.
Proposal 3: 	UE supports transmission of small data payloads of different TB sizes.
Proposal 4: 	A UE can segment a small data SDU for transmission over multiple small data transmission opportunities. 
Proposal 5: 	Whether or not a LCH is applicable for small data transmission in INACTIVE state is determined via RRC configuration.
Proposal 6: 	UE supports small data transmission during mobility.
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