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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
[bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: _Ref433086885]The following agreements were made in RAN2#99bis meeting regarding to RLC pre-processing [1].
· Assumption: It is allowed for RLC PDUs to still be formed before notified by lower layer of a transmission opportunity and MAC headers can be pre-created
· In NR, the RLC entity discards a RLC SDU only if no segments of the RLC SDU has been “transmitted over the air”/”mapped to a transport block”
· RAN2 intention is that no RLC SN gap are allowed.  The procedures in the specs should prevent this situation from occuring.  A NOTE can be added “that RLC SN gap are not allowed in the transmitter side.”
This paper is intended to discuss the potential impacts on the specs brought by the above agreements related to BSR calculation. 
Discussion
In LTE, RLC PDU is not formed until receiving transmission opportunity notified by lower layer. Therefore RLC PDU cannot be delivered to MAC layer in advance. In other words, when calculating data volume for BSR, data to be considered only exists in PDCP and RLC buffer. And in LTE RLC layer, the UE shall consider the following as data available for transmission:
-	RLC SDUs, or segments thereof, that have not yet been included in an RLC data PDU;
-	RLC data PDUs, or portions thereof, that are pending for retransmission (RLC AM).
Observation 1: In LTE RLC, data volume calculation for BSR considers RLC SDUs or segments and RLC data PDUs or portions pending for retransmission. 
In NR, pre-processing is allowed. In RAN2#99bis, an assumption was made that RLC PDUs can be formed before transmission opportunity and MAC headers can be pre-created. However it is still not clear whether RLC PDUs can be delivered to MAC layer in advance. Therefore, an open issue had been discussed in the email discussion [99bis-59]. According to majority views, the conclusion is to propose that “submission to lower layers is done when a transmission opportunity from lower layers is indicated”.
In case this proposal cannot be agreed, some further issue needs to be considered. In the current running TS38.322, regarding to data volume calculation for BSR in the RLC layer, it is specified [2]:
	[bookmark: _Toc480213595][bookmark: _Toc480393671][bookmark: _Toc496106125]5.5	Data volume calculation
For the purpose of MAC buffer status reporting, the UE shall consider the following as RLC data volume:
-	RLC SDUs that have not yet been included in an RLC data PDU;
-	RLC data PDUs that are pending for initial transmission;
-	RLC data PDUs that are pending for retransmission (RLC AM).
In addition, if a STATUS PDU has been triggered and t-StatusProhibit is not running or has expired, the UE shall estimate the size of the STATUS PDU that will be transmitted in the next transmission opportunity, and consider this as part of RLC data volume.


If RLC PDUs cannot be delivered to MAC before the transmission opportunity, the current specs are enough to cover all data available for BSR. Otherwise, the RLC PDUs delivered to MAC layer in advance and the pre-generated MAC SDUs (i.e. RLC PDUs plus MAC headers) should also be taken into account when calculating data volume for BSR. Otherwise, those data stored in MAC will not be reported in the bSR and the gNB may under-schedule UL resources for the UE.
Proposal 1: If RLC PDUs are allowed to be delivered to MAC prior to the transmission opportunity, RLC PDUs already delivered to MAC should be taken into account when calculating data volume for BSR.
Conclusion
In this document, we proposed that: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK9]Observation 1: In LTE, data volume calculation for BSR consider only RLC SDUs or segments and RLC data PDUs or portions pending for retransmission.
Proposal 1: If RLC PDUs are allowed to be delivered to MAC prior to the transmission opportunity, RLC PDUs already delivered to MAC should be taken into account when calculating data volume for BSR.
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