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[bookmark: OLE_LINK338][bookmark: OLE_LINK339]Introduction
[bookmark: Proposal_Pattern_Length]In RAN2#111e, the following agreements were reached. 
RAN2#111e Agreement
1. Both 2-step and 4-step RACH are supported in Rel-17 NTN. FFS enhancements to RACH to accommodate the NTN environment.
2. [bookmark: OLE_LINK500][bookmark: OLE_LINK501][bookmark: OLE_LINK506]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 this contribution, we would like to share our views for BSR over 2-step RACH
Discussion
[bookmark: OLE_LINK432][bookmark: OLE_LINK433][bookmark: OLE_LINK451][bookmark: OLE_LINK452]For UL scheduling enhancement, we have agreed that BSR over 2-step RA is one of the methods to reduce RTD compared to the legacy SR-BSR procedure.  
[bookmark: OLE_LINK516][bookmark: OLE_LINK517]Based on the current mechanism, if the UE determines that a BSR (i.e., Regular BSR) has been triggered and not cancelled, the UE will further trigger an SR in a case that there is no UL-SCH resource available.
	[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK10][bookmark: OLE_LINK11]TS 38.321 v.16.3.0
The MAC entity shall:
[bookmark: OLE_LINK1][bookmark: OLE_LINK5]1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the BSR MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) as defined in clause 6.1.3.1;
3>	start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;
3>	start or restart retxBSR-Timer.
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.


[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK1093][bookmark: OLE_LINK1112]Observation 1: After triggering BSR, the UE will trigger SR if there is no UL-SCH resource.
[bookmark: OLE_LINK514][bookmark: OLE_LINK515][bookmark: OLE_LINK518][bookmark: OLE_LINK526][bookmark: OLE_LINK527]Then, while there is at least a pending SR, if the UE has a valid PUCCH resource configured for the pending SR, the UE will transmit the SR to NW to request for UL-SCH resource, then the BSR MAC CE can be transmitted via the UL-SCH resource. In other words, the UE will not initiate a RA procedure if there is a valid PUCCH resource.
	TS 38.321 v.16.3.0
[bookmark: OLE_LINK1100][bookmark: OLE_LINK1101]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.


[bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK1094][bookmark: OLE_LINK1113]Observation 2: After triggering BSR and SR, the UE will not initiate RA if there is a valid PUCCH resource.
It is noted that the intention of BSR over 2-step RACH is to avoid the large propagation delays of the SR-BSR procedure (i.e., at least 2 RTTs of delay). In that sense, if there is no available UL-SCH resource, it is beneficial that the UE can immediately send the BSR MAC CE over 2-step RACH (i.e., via MsgA PUSCH) even if the UE can trigger or transmit the SR. In other words, the UE should directly initiate a RA procedure and select the 2-step RA type after a BSR is triggered regardless of SR is triggered or not. In general, after triggering the BSR, there are two possible cases, one is that at least a SR is pending, and the other is no pending SR. 
[bookmark: OLE_LINK1110][bookmark: OLE_LINK1111][bookmark: OLE_LINK1114][bookmark: OLE_LINK89]Proposal 1:  In NTN, if a BSR has been triggered and there is no available UL-SCH resource to accommodate a BSR MAC CE:
· [bookmark: OLE_LINK1102][bookmark: OLE_LINK1103]If there is pending SR, the UE should directly initiate a 2-step RA procedure and cancel the pending SR. 
· [bookmark: OLE_LINK1106][bookmark: OLE_LINK1107]If there is no pending SR, the UE should directly initiate a 2-step RA procedure and not trigger a SR.
[bookmark: OLE_LINK1104][bookmark: OLE_LINK1105]However, it may cause the problem of resource congestion for 2-step RA. Some restrictions may be required to limit the UE to use 2-step RA resources for BSR too frequently. For example, which types of BSR (e.g., regular BSR, period BSR, and/or padding BSR) can directly trigger the 2-step RA. For another example, the UE can be limited to only directly initiate the 2-step RA procedure by BSR for a period of time.
[bookmark: OLE_LINK1115][bookmark: OLE_LINK1116][bookmark: OLE_LINK81]Proposal 2: FFS if any limitation for BSR initiating a 2-step RA procedure is needed. 
Conclusion
Based on the above analysis, we have the following observations and proposals.
Observation 1: After triggering BSR, the UE will trigger SR if there is no UL-SCH resource.
[bookmark: OLE_LINK1096][bookmark: OLE_LINK1097]Observation 2: After triggering BSR and SR, the UE will not initiate RA if there is a valid PUCCH resource.
Proposal 1:  In NTN, if a BSR has been triggered and there is no available UL-SCH resource to accommodate a BSR MAC CE:
· If there is pending SR, the UE should directly initiate a 2-step RA procedure and cancel the pending SR. 
· If there is no pending SR, the UE should directly initiate a 2-step RA procedure and not trigger a SR.
Proposal 2: FFS if any limitation for BSR directly initiating a 2-step RA procedure is needed. 
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