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1.	Introduction
In NB-IOT, it would be helpful for the UE to transmit the small data as early as possible and then try to save UE’s battery by entering e.g., DRX or IDLE mode. 
In RAN2 #91bis meeting, RAN2 decided to support random access (RA) and BSR in NB-IOT. Regarding RA, it is still under discussion whether legacy LTE-based RA or new message-based RA would be supported. However, regardless of which RA procedure is used in NB-IOT, the UE wouldn’t be able to transmit the small data unless the UE receives a proper UL grant, which would require Buffer Status Reporting (BSR).
In this document, we discuss how to transmit the NAS message as early as possible taking the RA and BSR into account. 

2.	Discussion
2.1 Legacy LTE-based RA procedure and BSR
As per legacy RA procedure, the UE may not be able to transmit a BSR in Msg3 because the size of Msg3 for initial access is 56 bits (48 bits of RRCConnectionRequest message and 8 bits of MAC subheader) and the eNB may not provide an UL grant larger than 56 bits in Random Access Response (RAR). 
Observation 1. The UE may not be able to transmit a BSR in Msg3.

In RA procedure for initial access, the UE has only SRB0 before the UE receives Msg4 which includes RRCConnectionSetup containing necessary information to establish e.g., SRB1. 
For SRB0, the UE has only RRCConnectionRequest message to transmit to the eNB, i.e., the buffer size for SRB0 is zero except for RRCConnectionRequest message. In the meanwhile, when the UE calculates the buffer size for a BSR, the UE only considers the data in PDCP and RLC, i.e., data for which RB is established. This implies that before the UE receives Msg4 for RB setup, the data of RB other than SRB0, e.g., SRB1, cannot be considered in buffer size calculation.
Accordingly, even in case the UE is provided the UL grant larger than 56 bits in RAR, the UE transmits a BSR by setting the buffer size to zero. 
Observation 2. Even in case the UE transmits a BSR in Msg3, the buffer size is set to zero.

2.2 Small data transmission for NB-IOT
In order to transmit a small data, e.g., NAS message, the UE needs to provide a BSR to the eNB and get UL grant from the eNB. Therefore, total 7 steps would be required as follows:
- step 1. The UE transmits a Random Access Preamble (RAP).
- step 2. The UE receives an RAR.
- step 3. The UE transmits a Msg3 including RRCConnectionRequest of SRB0.
- step 4. The UE receives a Msg4 including RRCConnectionSetup, enters RRC_CONNECTED, and establishes SRB1.
- step 5. The UE transmits a Msg5 including RRCConnectionSetupComplete message of SRB1 and a BSR.
- step 6. The UE receives an UL grant.
- step 7. The UE transmits the small data, e.g., NAS message, by using the received UL grant. 

This 7 steps of procedure stems from the fact that the UE cannot send the BSR by considering the NAS message of SRB1 earlier than step 5, i.e., the UE can send the BSR by considering the NAS message of SRB1 only after SRB1 establishment. 
If the eNB knows the amount of NAS message of SRB1 earlier than step 5, e.g., in step 3, the UE would get UL grant in step 4 and be able to transmit the NAS message in step 5. Then, the UE can save power consumption for step 6/7 by entering, e.g., DRX or IDLE mode. Given that repetition transmission/reception would be used for NB-IOT, power saving for those two more steps wouldn’t be negligible.
One simple solution would be to report the amount of data for which RB is not yet established, e.g., SRB1, in Msg3. As the current BSR only reports the amount of data for which RB is already established, a new BSR may need to be defined. The new BSR would be triggered, e.g., when a NAS message arrives in the UE side and then transmitted if the UE receives an UL grant that can accommodate both of RRCConnectionRequest message and the new BSR. 
Proposal. In Msg3, the UE reports the amount of NAS message that will be transmitted in SRB1. 

3.	Conclusion
In this document, we analyse how the UE transmits small data to the eNB by considering RA and BSR procedure. 
Observation 1. The UE may not be able to transmit BSR in Msg3.
Observation 2. Even in case the UE transmits BSR in Msg3, the buffer size is set to zero.
Based on the two observations, in order to save the UE’s power consumption for small data transmission, it is proposed:
Proposal. In Msg3, the UE reports the amount of NAS message that will be transmitted in SRB1.
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