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1. Introduction

Non-terrestrial network (NTN) is to be introduced in NR. In this contribution, we discuss how to achieve BSR over 2-step RA in NTN.
2. Discussion 
Due to the much larger RTT in NTN, mechanisms for UL scheduling enhancement were discussed in previous 3GPP meetings. One of the possible mechanism is “BSR over 2-step RA”, which tries to avoid the additional round trip time caused by SR transmission. The following agreement was made in RAN2 #111 meeting: 

1. At least the following methods to enhance UL scheduling are further studied in NTN: configured grant and BSR over 2-step RACH. (other solutions to enhance UL scheduling are not precluded)
In RAN2 #113 meeting, UL scheduling enhancements were further discussed, but no consensus was made regarding BSR 2-step RA. The most relevant agreement was that: UE in NTN can have both 2-step RACH and configured grant configurations at the same time.
During previous discussions, some companies mentioned that the network could configure a LCH without corresponding SR configurations, so that upon triggering SR by the LCH, the UE will directly initiate a RA procedure.

Observation 1: the network could configure a LCH such that upon triggering SR by this LCH, the UE triggers RA immediately (e.g. due to no corresponding SR configuration).
But the above solution cannot reduce the overall time for transmitting the BSR as the UE may select a 4-step RA procedure upon initiation of the RA procedure. In 4-step RA procedure, the UE cannot transmit the BSR until successful reception of RAR, which may be much slower than the SR procedure in most cases.

Observation 2: the overall time for transmitting a BSR may not be reduced if the UE selects 4-step RA in the RA procedure.
In order to reduce overall time for transmitting the BSR, the UE should be allowed to directly trigger a 2-step RA procedure without performing the RA type selection. The UE could trigger the 2-step RA procedure even if PUCCH resource for SR is available. As the size of the BSR MAC CE is within only several bytes, the network could provide a small MsgA grant and thus no need to consider the RSRP.
Proposal: to achieve BSR over 2-step RA, the network could configure whether the UE is allowed to directly trigger 2-step RA without performing RA type selection. The network only needs to provide a small MsgA grant (which accommodates the BSR) so that there is no need to consider the RSRP.
3. Conclusion

In this contribution, we discuss how to achieve BSR over 2-step RA in NTN and have the following observations/proposals:
Observation 1: the network could configure a LCH such that upon triggering SR by this LCH, the UE triggers RA immediately (e.g. due to no corresponding SR configuration).
Observation 2: the overall time for transmitting a BSR may not be reduced if the UE selects 4-step RA in the RA procedure.
Proposal: to achieve BSR over 2-step RA, the network could configure whether the UE is allowed to directly trigger 2-step RA without performing RA type selection. The network only needs to provide a small MsgA grant (which accommodates the BSR) so that there is no need to consider the RSRP.
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