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Introduction
In RAN2#95bis, the following has been agreed concerning the way to progress the discussions on small data transmission in RRC_INACTIVE:
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".

This contribution discusses these two aspects: use cases and requirements.
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Use cases for small data transmission in RRC_INACTIVE 
In LTE, it has been identified that some of the UEs in RRC_IDLE were generating MBB traffic with very small payload and, after state transitions and data transmission were back to RRC_IDLE. It has been identified that this kind of traffic e.g. keep alive messages from smartphone apps were generating a significant amount of overhead considering the amount of data being transmitted. That issue motivated the signalling reduction introduced in Rel-13 for Suspend/resume and the Rel-14 work on RRC light connection. For NB-IoT, where battery consumption was an additional constraint, a similar solution has been adopted.
Observation 1	In LTE, both mobile broadband (MBB) and MTC-like use cases (such as NB-IoT) were considered relevant as use cases for small data transmission with reduced latency and signaling ovehead.

In NR, the small data transmission solution should be designed having in mind not only similar kind of traffic as in LTE but also new use cases possibly with an even higher diversity of traffic patterns. For example, massive deployments of (static) sensors would lead to similar traffic characterised by small infrequent data, e.g. status updates on an hourly or daily scale possibly followed by DL acknowledgements. Much of the traffic can be expected to be very predictable in terms of message sizes and number of messages transmitted in UL and DL in each burst. Since current and future use cases may give rise to different traffic patterns, it is desirable that any solution standardized to enhance infrequent small data transmission will need to handle efficiently traffic types such as:
· Single UL packet generating no DL packet (not the most common type of traffic)
· Single UL packet with single DL acknowledgement;
· Single UL packet with application layer DL acknowledgement;
· Single UL packet with application layer DL acknowledgement triggering additional UL and/or DL transmissions etc.
In NR, it has also been agreed that the same technical framework should be aimed to address the different use cases such as URLLC, eMBB and mMTC. Therefore, it is very reasonable that the traffic in these use cases should benefit from a standardized small data transmission solution. On the other hand, the solution does not needs to be very optimised for very rare use cases like transmission of single UL packet only. It should be noted that mMTC use cases are down prioritized in the study.
Observation 2	In NR, a single technical framework should be beneficial for the different use cases i.e. enhanced mobile broadband (eMBB), URLLC and massive MTC.

Proposal 1	A single standardized solution in NR for small data transmission should be used by traffic from the use cases eMBB, URLLC and mMTC. On the other hand, solution does not need to be optimised for rare or downprioritized use cases e.g. single UL packet.

Requirements related to small data Tx in RRC_INACTIVE 
UE power consumption
Based on offline discussions, perhaps the most relevant use case for small and infrequent data transmission could be a more optimized UE power consumption, if the procedures in RRC_INACTIVE are optimized for UE power savings and that the inactive state should be used as the main sleeping state.
Therefore, to achieve a reasonable power consumption for small data transmissions, an NR UE should be able to transmit small data without the need to transmit too many messages over the radio. That should also be possible without requiring the use of procedures optimized for higher data rates which are power consuming, such as UE measurements, reporting, beam management, etc. 
Proposal 2	The UE should have the possibility to transmit small data keeping a power efficiency similar to what is possible in RRC_INACTIVE.

Latency
Another aspect that has been brought up as a potential motivation for the need of an optimized procedure for small data transmission was the latency to transmit an UL packet coming from a sleeping state. As already described in the summary of the email discussion, it is also our understanding that the RAN requirements for "low delay" can be understood as the statement from TR 38.913 that "Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE). The target for control plane latency should be 10ms." It is our understanding that the CP latency should be the time between a transition from RRC_INACTIVE to RRC_CONNECTED.
Observation 2	The CP latency should be asuysmed to be the time for the transition from RRC_INACTIVE to RRC_CONNECTED

Although there is no formal requirement for scenarios with good radio conditions (small MCL), it seems preferable that the delay for small data transmission (where "small" is as defined above) is kept as small as possible, and certainly no higher than the "control plane latency" + the "user plane latency" (0.5ms for URLLC and of 4ms for eMBB).
Despite the important to reduce the latency in general for NR, it is very unclear which type of UEs and/or applications transmitting small and infrequent data would benefit from long sleeping periods in RRC_INACTIVE (to save battery) and, once they need to transmit a small and infrequent UL data, that needs to be done within a latency lower than the CP + UP latency in NR. Therefore, it seems very reasonable to assume that the latency for small data transmission should be possibly no larger than CP + UP latency.
Proposal 3	Latency for small data transmisiosn in RRC_INACTIVE should be possibly no larger than the CP + UP latency as captured in TR 38.913. 

Signalling overhead 
Another potential performance indicator to be evaluated is the signalling overhead. Signalling overhead should always be aimed to be reduced or avoided if unnecessary. What should drive the signalling is the need to address the design question that have identified such as how the UE should be identified, how the AS context should be located, etc. 
As discussed in RAN2#95bis, any kind of solution should address these issues and we do not foresee that there will be a significant difference in the overhead by RRC signalling compared to other solution since the same information would needs to be exchanged anyway (except for few bytes). 
Proposal 4	Overhead for small data tranmission should be limited to what needs to be addressed by the designe question agreed in RAN2#95bis.

In R2-168713 [1], we have proposed a solution that addresses these requirements by proposing an optimization to the state transition signaling.

Conclusion
In this contribution the following observations were made:
Observation 1	In LTE, both mobile broadband (MBB) and MTC-like use cases (such as NB-IoT) were considered relevant as use cases for small data transmission with reduced latency and signaling ovehead.

Observation 2	In NR, a single technical framework should be beneficial for the different use cases i.e. enhanced mobile broadband (eMBB), URLLC and massive MTC.

Based on these observations the following has bene proposed:
Proposal 1	A single standardized solution in NR for small data transmission should be used by traffic from the use cases eMBB, URLLC and mMTC.
Proposal 2	The UE should have the possibility to transmit small data keeping a power efficiency similar to what is possible in RRC_INACTIVE.

Proposal 3	Latency for small data transmisiosn in RRC_INACTIVE should be possibly no larger than the CP + UP latency as captured in TR 38.913. 
Proposal 4	Overhead for small data tranmission should be limited to what needs to be addressed by the designe question agreed in RAN2#95bis.
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