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1 Introduction

In this paper, we provide our views on the working scope of small data transmission enhancements.
2 Discussion
As the comments expressed during the email discussion, we think small data transmission enhancements are important for both smart phone and wearable use cases. More specifically:
· There are quite a lot of applications generating heart-beat packets to try to make the UE in RRC Connected state, which makes UEs difficulty to go to RRC IDLE or Inactive, thus it would cause power consumption.
· Some applications, like instant messenger or health sensor (likely to be used in wearable devices), which may also generate packets with very small data size, it would be good to handle these applications within the scope of small data enhancements.
We think 5G network should be able to handle those devices/scenarios well and efficient, as also captured in TR 22.891 section 5.40.1:

“As sensor and monitoring devices are deployed more extensively, there will be a need to support devices that send data packages ranging in size from a small status update in a few bits to streaming video. The network will need the flexibility to provide efficient service to the device, regardless of when it sends data and regardless of how much data is sent in a given transmission. ”

Thus, we think small data transmission enhancements are important not only for smart phones but also for sensors or wearable devices which will use 5G to access the network, and a separate work item can be considered for small data transmission enhancements considering it is kind of generic solution for all UE types.
Proposal 1 Consider small data transmission enhancements as a separate WI.
Considering whether the small data transmission enhancements are for RRC Inactive state or RRC Idle state, our view is to prioritize the RRC Inactive state over RRC Idle. There are potentially two alternatives in Idle state i.e. CP solution or UP location. The concerns on CP solution mainly comes from the potential impacts on 5GC, which should be minimized. And in CP solution data will be transmitted along with NAS signalling, the signalling overhead is relative high compared to solution in Inactive state. UP solution may introduce IDLE Suspend state, which is however unnecessary considering NR has Inactive state. Furthermore, It is likely that NR Light will introduce longer DRX cycle for Inactive state, which also makes solution in Idle state less attractive. RRC Inactive state was introduced for NR Rel-15, it’s beneficial, in terms of both signalling overhead and power consumption, to support small data transmission without transition into RRC Connected states. We have also studied some potential solutions during the Rel-15 study item which could be used as reference. Meanwhile, the specified solution, i.e., UP-EDT in LTE, can also be used as reference to further optimization for small data transmission in RRC Inactive.
Proposal 2 Small data transmission enhancements should be done in RRC Inactive state only.
Both MO and MT small data transmission are interesting to be considered, as long as they can be transmitted without moving into RRC connected state. For MT case, a simple solution can be considered from our perspective. For example, the downlink small data transmission is initiated by RAN paging and UE can initiate resume procedure. It’s up to network to either resume the UE or transmit small data without moving the UE into RRC connected state. 
Proposal 3 The small data enhancement WI can consider both MO and MT cases.

For MO case, there are several solutions discussed during the Email discussion phase, which can be summarized as follows:

· 4-step RACH based solution;

· 2-step RACH based solution;

· Pre-configured grant based solution;

4-step RACH is supposed to be supported by all types of UEs, thus it should be taken into account as the baseline solution. With the enhancements, small data can be transmitted by msg3. 2-step RACH is being specified during Rel-16 work item, UEs with such capability can support 2-step RACH which is supposed to be efficient than 4-step RACH in terms of delay. It’s worthwhile to study the feasibility of supporting small data transmission during 2-step RACH procedure, one of the key issues is the payload size of msgA which is specified as either 56 bits or 72 bits in RRC Inactive state which may not be enough for small data transmission. It should be noted that both 4-step RACH and 2-step RACH are supposed to support UL transmission with/without TA.
For pre-configured grant based solution, the key idea to enable configured grant in RRC Inactive state, or it can be understood as the msgA transmission without preamble. In our view, it can be applied to the scenario when the uplink TA is available. Compared with the other two solutions, more open issues are foreseen for this option, e.g., configuration, transmission, feedback, power control etc.
From our perspective, we prefer to prioritize 4-step RACH based and 2-step RACH based solutions over pre-configured grant based solution if TU is limited.
Proposal 4 Solution based on 4-step based or 2-step based can be considered and pre-configured grant based solution should not be pursued in Rel-17.
3 Conclusion

Based on the discussion we propose the following:
Proposal 1
Consider small data transmission enhancements as a separate WI.
Proposal 2
Small data transmission enhancements should be done in RRC Inactive state only.
Proposal 3
The small data enhancement WI can consider both MO and MT cases.
Proposal 4
Solution based on 4-step based or 2-step based can be considered and pre-configured grant based solution should not be pursued in Rel-17.
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