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1 Introduction
Transitioning from inactive into connected mode just to send a small amount of data creates increased signaling overhead in the network and increased battery consumption. For devices supporting eMBB services, applications can have frequent background small data (e.g. app refresh data, notifications etc.), which may be periodic or aperiodic. Further, sensors and IoT devices may have considerable amount of signalling and small data. Requiring the UE to move to connected mode for such small data or signalling thus affects power consumption considerably. 

This contribution discusses user plane aspects of small data, including subsequent small data transmission and related BSR reporting.
2 Discussion
An objective of the WI is to support small data transmission of flexible TB sizes. Depending on the PUSCH payload size associated, the UE may not be able to transmit all buffered small data at once. It is therefore beneficial to allow the UE to transmit segmented small data SDUs, possibly including data from different DRBs in the same PDU. Restricting the small data PDU to a single DRB leads to increased padding overhead, and padding bits can also be misunderstood at the receiver as the UE doesn’t have any further buffered small data (i.e. from a different DRB). 
Proposal 1: 
UE can segment a small data SDU for transmission over multiple small data transmission opportunities. A small data PDU can include data from more than one DRB configured for small data, per the LCP procedure.

Receiving a small data PDU alone may not convey to the gNB that there is further small data expected. Therefore, the UE can indicate the need for subsequent small data transmission. The subsequent small data can be indicated either by PRACH resource partitioning or by providing an explicit indication in the payload (i.e. a BSR or a flag/bit). However, at high cell loads, PRACH space portioning can result in capacity loss and potentially random-access delays due to a higher collision probability. It is therefore preferred to include a small data BSR when there is subsequent small data, where the BSR reflects the buffered data for LCHs mapped to DRBs with configured small data. A subsequent small data flag alone doesn’t provide sufficient information to the network to determine whether it should transition the UE to connected or not, compared to a BSR.
Proposal 2: 
UE can indicate to the gNB need for subsequent small data by multiplexing a small data BSR MAC CE

Currently, UE triggers a new BSR if new data arrives for a resumed DRB on an empty buffer, or if new data of higher priority than what’s existing in the UE’s buffer arrives, per TS 38.321. If new data arrives of the same or less priority than the data exchanged during the subsequent SDT phase, no new BSR is triggered. If the UE does not have a UL-SCH resource available to transmit the BSR MAC CE, a new SR is triggered which in turn initiates a new RA procedure -given there are no valid SR resources in inactive state-. However, if the UE has an uplink resource, say a CG for subsequent SDT, no RACH is initiated and the BSR MAC CE is transmitted on the CG.

This can be reused as is; upon new data arrival for SDT DRBs, a new BSR can be triggered using the existing BSR triggers. The UE may then initiate a new random-access procedure if it does not have UL-SCH resources to multiplex the BSR MAC CE. Should the UE receive an uplink grant on which the BSR MAC CE can be multiplexed before the next PRACH resource, the RA-SR and the BSR are both cancelled.
Proposal 3: 
A new BSR is triggered using the existing BSR triggers upon new data arrival for SDT DRBs. 

If the amount of subsequent buffered data is large, it can be more resource efficient to transition to connected mode. It was therefore agreed that the UE selects an SDT resource if the small data volume is below a configured threshold, and how the UE computes the data volume is FFS. The data volume should be computed as simply the number of bits buffered for LCHs mapped to DRBs configured for small data transmission. Such computation can be done by the UE at the time of SDT resource selection.

Proposal 4: 
The UE computes the small data volume as the total number of buffered bits for LCHs mapped to DRBs configured for small data transmission. UE computes the data volume at the time of SDT resource selection.
In RAN2 113-bis-e, it was agreed that PHR functionality is supported for SDT, and details of the PHR procedure are FFS. PHR functionality can be reused and supported as is in INACTIVE state. The UE can use the default MAC configuration for the PHR parameters. PHR reporting can be useful in INACTIVE for the schedule to grants during subsequent SDT scheduling, as well as subsequent small data transmitted immediately after bringing the UE back to connected mode. For this reason, the priority of multiplexing the PHR MAC CE should remain unchanged, i.e. higher than the multiplexing priority of DRB data.
Proposal 5: 
PHR functionality can be reused and supported as is in INACTIVE state. The LCP multiplexing priority of the PHR MAC CE is not changed.
Proposal 6: 
The default MAC configuration is used for determining the PHR parameters in INACTIVE.
As for the LCP procedure and LCH restrictions, the LCP configuration including LCH selection restrictions configured in connected state can be kept in for SDT in Inactive state. The network can reconfigure LCP restrictions before UE goes into inactive, if needed. Further, the network should also have the flexibility to reconfigure restrictions in inactive state.
Proposal 7:  
LCP LCH selection restrictions configured in LCP in connected mode are kept and reused for SDT in Inactive state.
3 Conclusion

RAN2 should discuss the above and agree to the following:

Proposal 1: 
UE can segment a small data SDU for transmission over multiple small data transmission opportunities. A small data PDU can include data from more than one DRB configured for small data, per the LCP procedure.

Proposal 2: 
UE can indicate to the gNB need for subsequent small data by multiplexing a small data BSR MAC CE

Proposal 3: 
A new BSR is triggered using the existing BSR triggers upon new data arrival for SDT DRBs. 

Proposal 4: 
The UE computes the small data volume as the total number of buffered bits for LCHs mapped to DRBs configured for small data transmission. UE computes the data volume at the time of SDT resource selection.

Proposal 5: 
PHR functionality can be reused and supported as is in INACTIVE state. The LCP multiplexing priority of the PHR MAC CE is not changed.
Proposal 6: 
The default MAC configuration is used for determining the PHR parameters in INACTIVE.
Proposal 7:  
LCP LCH selection restrictions configured in LCP in connected mode are kept and reused for SDT in Inactive state.
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