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Introduction
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]In the last RAN2 meeting, the contribution [1] [2] [3] [4] raised the issue of "too early RLC status reporting" in NR and some solutions were proposed (we summarize and list some drawback of these solutions in the Annex), but no conclusion has been reached. In this contribution, we share some views on this issue.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]2 Discussion
In LTE, for the AM RLC, the initial transmission always refer to a complete of AMD PDU with unique SN, and the AMD PDU segment will only be generated in the retransmission phase and share the same SN with the complete AMD PDU to which it belongs.  So, in case an AMD segment is received, the reception side can assume that the previous transmission on the complete AMD PDU is failed and include the related SN in the following status report. 
However, if we take the retransmission into account, since there is no timer to prevent the “earlier status report” of retransmission AMD PDU/PDU segment. The on-the-fly retransmission AMD PDU/PDU segment (i.e. The retransmission AMD PDU/PDU segment in HARQ processing) will also be marked as “missed PDU” in the status report. So, the “earlier status report” also exists in LTE. In order to avoid the unnecessary retransmission, some implementation based solution can be considered, which will be discussed in the following section.
Observation 1: The “earlier status report” is also happened in LTE for the retransmission of AMD PDU or PDU segment (e.g. The on-the-fly retransmission AMD PDU/PDU segment will also be marked as “missed PDU” in the status report.), and it’s up to NW’s implementation to avoid unnecessary retransmission.

In NR, since the segmentation with same SN can also be processed in the initial transmission, whenever a segment is received, and there is no gap between the received segments and the highest segment received for the same AMD PDU, it is difficult for the reception side to distinguish whether the following segment has been delivered or not at the transmission side. If the reception side take similar behaviour as LTE to include the SN for the segment without gap in the status report, the issue of earlier status report may occur in case the transmission side has not or just deliver the following segment (i.e. the following segment is still on-the-fly).
However, even the earlier status report is occurred, since the missed segments will be reported in the status report, the transmission side can know which segments are missed on the reception side. Based on this information, the smarter transmission side can take right behaviour accordingly:
· For the “earlier reported missed segments”, which have not been delivered to MAC yet, the transmission side can simply ignore the related information. 
· For the “earlier reported missed segments”, which have already been delivered to MAC.
· If HARQ ACK has been received, the RLC can ignore the missed segments
· If HARQ retransmission fail (retransmission number reach the maximum value), the RLC can trigger the retransmission of missed segments immediately.
· If the HARQ operation is still ongoing, the transmission side can ignore the related missed segments. 

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For the missed segments, which have already been delivered to MAC, the operation listed above will lead to some interaction between RLC and MAC, and increase the complexity in implementation. However, during the discussion on LAA in LTE, the NW triggered RLC retransmission based HARQ feedback has been discussed and captured in TR 36.889 as one alternative compared to the across carrier HARQ operation, and companies think the RLC retransmission based on HARQ result is simpler and the complexity is acceptable. In addition, in the TS 36.314 on L2 measurement, the HARQ feedback timing is also required in the calculation of “Packet Delay in the DL per QCI”, which means the HARQ feedback information and timing shall be visible to upper layers and the complexity is acceptable. 
Observation 2: For the “earlier reported missed segments”, the transmission side can take correct behaviour based on smart implementation:
· For the “earlier reported missed segments”, which have not been delivered to MAC yet, the transmission side can simply ignore the related information. 
· For the “earlier reported missed segments”, which have already been delivered to MAC, the transmission side can determine the behavior based on the HARQ feedback.

So, based on the analysis above, we think even the missed segment has been included “earlier” in the status report, the transmission side can handle the status report correctly based on implementation. Therefore, we give following proposals.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: No optimization is needed on the start of t-reordering timer (i.e. the t-reordering should be started in case “RX_Next_Highest_Rcvd > RX_Next”, and a single value should be used for all cases). 
Conclusion
Based on the above analysis, we give the following observations and proposals:
Observation 1: The “earlier status report” is also happened in LTE for the retransmission AMD PDU or PDU segment (e.g. The on-the-fly retransmission AMD PDU/PDU segment will also be marked as “missed PDU” in the status report.), and it’s up to NW’s implementation to avoid unnecessary retransmission.
Observation 2: For the “earlier reported missed segments”, the transmission side can take correct behaviour based on smart implementation:
· For the “earlier reported missed segments”, which have not been delivered to MAC yet, the transmission side can simply ignore the related information. 
· For the “earlier reported missed segments”, which have already been delivered to MAC, the transmission side can determine the behavior based on the HARQ feedback.

Proposal 1: No optimization is needed on the start of t-reordering timer (i.e. the t-reordering should be started in case “RX_Next_Highest_Rcvd > RX_Next”, and a single value should be used for all cases). 
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Annex
In the last RAN2 meeting, some solutions of the "too early RLC status reporting" are proposed in [1] [2] [3] [4], and we summarize and list some drawback of these solutions as below table:
	Option
	Solution Description
	Drawback

	Opinion 1-1:
Delayed ACK with delayed update RX_Next_Highest_Rcvd

	When an RLC data PDU with SN = x is placed in the reception buffer, "RX_Next_Highest_Rcvd will be update to x+1 only when a newest whole SDU or the last missing segment of newest SDU is received,otherwise it will be updated to x which is the SN of newest SDU."
	· When the T-recording timer expires, the segment reception status of the latest received RLC SDU is not included in the status report, which increases retransmission delay.
· Cannot be applied to status report triggered by polling, Incomplete feedback may be different from what the sender is expected.

	Opinion 1-2:
Delayed ACK with longer T-recording timer
	"Set two timers (one timer is longer considering the segment issue and one is shorter consider only HARQ 	RTT), if the SN(RX_Next_Highest_Rcvd – 1) is a segmented SDU, start the timer with larger value; 	otherwise start the timer with smaller value."
	· How to configure these two timers, increasing the complexity of the implementation
· In the case longer timer is used, reception status is delayed to report.
·  “Earlier reported missed segments” is still not solved in the case of status report triggered by polling.

	Opinion 2:
Enhanced status report with optional ACK_SO
	"ACK_SN follows an optional SO field in the RLC STATUS PDU to indicate the byte offset of the next 	not received segment which is not reported as missing in the status report."
	· ACK_SO field is introduced to status PDU.
· More standard effort is needed



