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1. Introduction
In FR2-NR operation, gNBs only communicate with a UE when a beam is formed toward the UE. Usually a gNB sweeps multiple beams. This contribution discusses whether RACH procedure triggered by an event which is configured in the current spec is always needed for such a FR2 operation.
2. Discussion
Triggering of RACH
In the current specification [1], the random access procedure is triggered by a following event.
The random access procedure is triggered by a number of events:
-	…
-	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
-	…
SR-less UL communication
By the way, in FR2 operation, a gNB performs beam sweeping, where a UE can only communicate when a beam is formed toward the UE. This functionality allows the gNB to call for CSI reporting and BSR at the same time with following steps (depicted in Figure 1):
1) Once a beam turns toward the UE, the gNB instructs aperiodic CSI reporting to the UE via PDCCH. It should be noted that the gNB has a chance to instruct CSI reporting every time the beam matches the UE.
1’) In the DCI of the PDCCH used for 1), the gNB can allocate UL resources to allow the UE to report padding BSR and if any, transmit UL data in addition to CSI reporting. We understand the gNB forms so narrow beams in FR2 operation that not a lot of UEs are in the same beam, thus the additional PUSCH resources needed for BSR and data do not matter.
2) On the next time the beam turns toward the UE, the gNB receives CSI reporting on PUSCH from the UE.
2’) If UL resources were allocated in 1’), the UE transmits a BSR at the same time as CSI reporting. The UE can also transmit UL data via left PUSCH resources allocated in 1’).
3) On the next time the beam turns toward the UE, if the gNB received the BSR in 2’), the gNB allocates UL grants via PDCCH with a size that allows it to send the data volume reported in the BSR. Then the UE sends UL data via PUSCH allocated in above process.
[image: ]
Figure 1. SR-less UL communication for FR2 operation.
[bookmark: _GoBack]In other words, the gNB can allocate UL grants for upcoming UL data at the same time as calling for CSI reporting to the UE. It should be noted here that, as a result, both the UE and the gNB are ready to communicate UL data without a scheduling request. Furthermore, when the gNB allocates sufficient PUSCH resources in 1) and 1’), the UE can directly transmit UL data via allocated PUSCH in addition to CSI reporting and BSR in the step 2) and 2’). This operation is beneficial for reducing delay of UL data transmission.
Meaningless RACH?
We have noted that the gNB has a chance to call for CSI reporting every time the beam turns toward the UE. This means that the gNB can receive UL data from the UE without interruption when the gNB requires BSRs frequently enough. In such an operation, scheduling requests can be stopped by configuring in RRC.
However, random access procedures have to be always performed because of detecting the event referred above. Although we understand this trigger intends to allocate resources available for SR, we have pointed out that SRs are not necessary in the operation referred above. Therefore, we think there should be an option for this case; the network can configure a parameter of the UE indicating whether to perform RACH for the event of UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available (e.g. new IE, ra-SkipForUL-DataArrivalWithoutSR, in RACH-ConfigCommon).
Proposal. The network can configure whether the UE triggers random access procedure when detecting the event of UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available.

3. Conclusion
Proposal. The network can configure whether the UE triggers random access procedure when detecting the event of UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available.
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