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[bookmark: _Ref492503575]Introduction
This document makes proposals covering the scope of solutions that would enable small data transmission in RRC_INACTIVE state. 
The objectives for RAN2 as stated in RP-201305 include the following:
· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
1. [bookmark: _Hlk26863976]General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]
2. 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] 
3. 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
1. General procedure for small data transmission over configured grant type 1 resources from INACTIVE state [RAN2]
2. Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]

The use of RACH has flexibility for any-time initiation of communication by the UE but this flexibility is achieved at the expense of the overhead of the RACH procedure. The amount of overhead for small data transmission should be lower than for transitioning to the connected state.
Configured Grant Type 1 (SPS) and PUR based techniques have lower overhead at the time of transmission and are most useful for use cases that need predictable and regular resource allocation such as for example an application heartbeat.
Observation 1: Both RACH based and configured grant (SPS/PUR) type solutions are complimentary and worthwhile for different use cases.
Proposal 1: Both RACH based and configured grant type solutions should be designed.

[bookmark: _Toc21359852][bookmark: _Toc21360409][bookmark: _Toc21425154]Discussion 
RACH based solutions
Previous work on EDT evaluated and down selected to 2-step and 4-step RACH solutions. 2-step is more efficient and 4-step is more robust but does not offer a significant efficiency advantage over legacy RACH. In poor coverage where 2-step may fail it is reasonable to allow a fall back to 4-step in cases where the 2-step RACH fails to complete. 
Observation 2: For a RACH based solution 2-step offers useful efficiency.
Proposal 2: A 2-step RACH based solution should be implemented.
UL data within the RACH process in Msg A, or 3 can be considered. For increased capacity it should be possible to have 2-step RACH with data following after Msg. B this solution is more efficient, requires less quantized transport block sizes, and less blind decoding. For a typical application the IPv6+TCP header is around 60bytes. When adding security layer headers, the total increases to 100bytes (without any data). To ensure applicability to future applications we should be targeting packets in a range from 50 to 500bytes. Some options for additional capacity with lower overhead may include segmentation of the packet, multiple transfer block grants and transition to connected state as is done in PUR.
[bookmark: _Hlk47639506]Observation 3: The target packet size should be between 50 to 500 bytes.
Observation 4: 2-step RACH with data after message B enables useful data capacity with lower receiver complexity.
Proposal 3: We should design for packet sizes between 50 and 500 bytes.
Proposal 4: Design should include 2-step RACH with data after message B.

Preconfigured resources
Using the example of PUR, small data would be restricted to a configuration set up in one gNB at a time. Using similar methods for use cases where the UE is not mobile is worthwhile for small data. In the RRC-Inactive state this may require setting a RNA of only one gNB. If the UE can move from one gNB to another the UE would need to re-establish the necessary small data configuration. For a quicker a hand-off a new mechanism would be required.
Proposal 5:  A configured grant method without mobility is acceptable.
Proposal 6: Consideration shall be given to including mobility for a configured grant method.
A UE that will use the small data feature will need to have a valid TA and an ID that can be used to identify its transmission and assure security of its transmissions.
Proposal 7: The UE shall be provided with a TA and an ID at configuration for small data.
For flexibility, UEs that belong to a common owner, application or service could share configured grants. Contention free shared and contention based shared PUR solutions are both useful in this case. 
Proposal 8: Consideration shall be given to contention free shared and contention based shared configured grants 
TA validity based on knowledge of a UE being static or having low mobility may be managed using methods as used for PUR. When the UE is static the TA can be relied upon to remain valid for an extended time. Other mechanisms for TA validation as used in or proposed for PUR would be applicable. These include a validity timer, RSRP change thresholds or even a table held in the UE that cross references RSRP to TA (R2-2003415).
[bookmark: _Hlk47639558]Proposal 9: TA validity methods as used for PUR shall be considered for use in NR Small Data 

Summary
Observation 1: Both RACH based and configured grant (SPS/PUR) type solutions are complimentary and worthwhile for different use cases.
Proposal 1: Both RACH based and configured grant type solutions should be designed.
Observation 2: For a RACH based solution 2-step offers useful efficiency.
Proposal 2: A 2-step RACH based solution should be implemented.
Observation 3: The target packet size should be between 50 to 500 bytes.
Observation 4: 2-step RACH with data after message B enables useful data capacity with lower receiver complexity.
Proposal 3: We should design for packet sizes between 50 and 500 bytes.
Proposal 4: Design should include 2-step RACH with data after message B.
Proposal 5:  A configured grant method without mobility is acceptable.
Proposal 6: Consideration shall be given to including mobility for a configured grant method.
Proposal 7: The UE shall be provided with a TA and an ID at configuration for small data.
Proposal 8: Consideration shall be given to contention free shared and contention based shared configured grants 
Proposal 9: TA validity methods as used for PUR shall be considered for use in NR Small Data 

