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[bookmark: _Ref178064866]1	Discussion
One major hurdle for enabling faster uplink transmissions is for the UE to quickly gain uplink resources in order to transmit a message. There are currently a set of options for the UE to gain uplink resources, these including configured grant, network pre-scheduling or the so-called SR-BSR procedure.

1.1	SR-BSR procedure
While the the so-called SR-BSR procedure is not a feature per say, it is the result of the current UE procedures for letting the network know of the buffer status of the UE. The basic essence of the procedure is that whenever new data is added to the buffer, the UE shall trigger a BSR. Upon triggering a BSR, if the UE does not have any PUSCH resources to transmit the BSR, the UE shall trigger a scheduling request if configured and SR resources are avaliable, otherwise the UE shall trigger the random access procedure. 
The problem related to this is that it takes several steps before the network is made aware of the buffer status and even longer before the network can properly schedule the UE. This is seen in Figure 1 where the it takes 4 steps before the UE can be scheduled properly according to the buffer size. 
[image: ]
Figure 1. Propagation and processing delays. 

While this procedure have advantages such as resource efficiency due the fact that the network will not over-provision UE resources when not needed, there are several cases where either the number of steps and as a result the delay is prohibitive, such as NR-U where the network and the UE would have to perform 4 LBTs, in URLLC where it might be likely a UE will be kept in connected mode for a long time but still need fast scheduling and also in satellite, where the round trip time is very large. 
[bookmark: _Toc32317477]The SR-BSR procedure has a large delay that might be prohibitive for several NR-verticals.

1.2	2-step Random access for BSR
Instead of utilizing the SR-BSR procedure, it would be beneficial for the UE to signal the buffer status at an earlier stage compared to what is currently possible. This could for instance be done by utilizing configured grant, where the UE can send its buffer status at an early stage, but the issue with configured grant is that this requires a lot of resources with a high enough frequency in time in order to reduce delays. 
[bookmark: _Toc32317478]Using configured grant to handle BSRs may not be resource-efficient.
This leads us to the 2-step random access procedure. One potential use case for the 2-step procedure is to utilize the contentious pre-configured resources to allow for transmission of BSR when the UE does not have any resources. Compared to configured grant, this could be a more resource-efficient method for performing access resource requests due to the fact that several UEs could be multiplexed on the same 2-step resources allowing for more frequent msgA PUSCH allocations which in-turn allows for faster network scheduling given that the buffer status indication can made avaliable in a shorter time compared from the SR-BSR procedure.  
[bookmark: _Toc32437097]Allow a triggered BSR to be transmitted over 2-step Random access and not trigger/cancel pending SR.

1.2.1 Details of current procedures
The current procedure are as follows:
1. The BSR is triggered under the following conditions:
	A BSR shall be triggered if any of the following events occur:
-	UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either
-	this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
-	none of the logical channels which belong to an LCG contains any available UL data.



2. When the BSR is triggered, the UE shall:
	The MAC entity shall:
1> if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
. . .
2>	if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see clause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.




3. After having the sent the scheduling requests, the UE shall monitor PDCCH regardless of DRX configuration:
	[bookmark: _Toc29239849]5.7	Discontinuous Reception (DRX)
. . .
When a DRX cycle is configured, the Active Time includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4).





1.2.2 BSR-specific enhancements
One way of allowing this already is to not configure PUCCH resources for the scheduling request. By doing this, in the current procedure the UE will go directly to random access to re-synch and if 2-step random access is configured then it will go to do 2-step to include BSR:
	As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.



However, since the UE may still be in connected mode, going directly to random access procedures might have some issues. This is related to how the monitoring for msgB is done in connected mode. According to  current agreements on how 2-step should function, the UE shall monitor for msgB window as defined along with monitoring of C-RNTI. Due to the fact that 2-step is only used for the transmission of the BSR in this case, and that the UE may still be in good conditions the same type of monitoring may not need to be applicable to the transmission of the BSR in 2-step random access. 
[bookmark: _Toc32317479]After transmitting the BSR in 2-step RA the procedures currently mandate that UE must monitor for msgB.
This can be compared to the monitoring after the UE has sent a Scheduling Request, where the UE shall continuously monitor for after SR until it receives a grant, thus no DRX procedures should be active. This can be seen in Figure 2. 
[bookmark: _Toc32317480]After transmitting the SR, the UE shall continuously monitor for UL grants.


[image: ]
Figure 2. Monitoring after a) 2-step RA, b) Scheduling request and c) BSR over 2-step RA. 
For BSR in 2-step RA to have a similar function, the UE should monitor for responses in a similar that it does for 2-step RA as when the network reads the msgA content the network should transmit a grant in a similar way as when the UE transmits as a SR. This means that msgB monitoring is not u
[bookmark: _Toc32437098]UE should continue to monitor as it does for the scheduling request after transmitting the BSR in 2-step RA.
This means that msgB monitoring should not be required when BSR is included in 2-step RA. 
[bookmark: _Toc32437099]MsgB monitoring when transmitting BSR in 2-step should not required.

2	Conclusion
In the previous sections we made the following observations: 
Observation 1	The SR-BSR procedure has a large delay that might be prohibitive for several NR-verticals.
Observation 2	Using configured grant to handle BSRs may not be resource-efficient.
Observation 3	After transmitting the BSR in 2-step RA the UE must monitor for msgB.
Observation 4	After transmitting the SR, the UE shall continuously monitor for UL grants.
[bookmark: _GoBack]
Based on the discussion in the previous sections we propose the following:
Proposal 1	Allow a triggered BSR to be transmitted over 2-step Random access and not trigger/cancel pending SR.
Proposal 2	UE should continue to monitor as it does for the scheduling request after transmitting the BSR in 2-step RA.
Proposal 3	MsgB monitoring when transmitting BSR in 2-step should not required.
[bookmark: _In-sequence_SDU_delivery] 
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