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1   Introduction
In RAN2#99 meeting, how to perform RLC UM operation was discussed and the following agreements were made:

Agreements:

1. 
Window mechanism with a single timer is adopted.  Baseline is gap based timer

2.
T-reassembly timer terminology will be used 

After the meeting, an email discussion was organized aiming to provide an agreeable Text Proposal to the RAN2#99bis for RLC UM operation based on window mechanism with a gap based timer. A TP has been proposed by the rapporteur after discussion. However there are still some pending issues that needs further discussion before the TP can be agreed. In this contribution, we try to analyse these issues and give our opinions. 
2   Discussion
2.2   The stop condition of T-Reassembly timer
During the email discussion, a few companies pointed out that when a segment gap is filled, the T-Reassembly timer should be stopped. The reason is that the timer is started by the gap and thus should be stopper if the gap is filled. This logic seems to make sense. And in the report of email discussion [99#35] [2], the proposed TP contains a stop condition of the T-Reassembly timer as below:
	if RX_Next_Highest = RX_Next_Reassembly + 1 and there is no missing byte segment of the SDU associated with SN = RX_Next_Reassembly before the last byte of all received segments of this SDU:

-
stop and reset t-Reassembly


However in our opinion, the current way of capturing cannot serve the purpose to stop the timer when a segment gap is field. For instance, the original RLC SDU is segmented to four segments, i.e. segments 1 to 4. When segment 2 is received while segment 1 is not, T-Reassembly timer is started. The intention of this text is to stop T-Reassembly when segment 1 is received. 

However, when T-Reassembly is running, before receiving segment 1 it is possible that segment 4 is also received but segment 3 is not, as shown in Fig.1. In this case, according to the captured text above, the T-Reassembly timer will not be stopped when segment 1 is received. This is because there is still missing byte of the SDU before the last byte of all received segments of this SDU (i.e. before segment 4, segment 3 is missing). 
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Figure 1. The failure case of the stop condition of T-Reassembly timer
Actually, the extra stop condition is not really needed as long as the T-Reassembly timer is set by gNB by taking into account the HARQ and schedule delay of all segments. As asynchronous UL HARQ is agreed in NR, the T-Reassembly timer cannot consider the HARQ transmission delay only and anyway the gNB should consider the scheduling delay when configuring the value for the T-Reassembly timer. Therefore, we think the captured text above is not needed. 
Proposal 1: The condition “if RX_Next_Highest = RX_Next_Reassembly + 1 and there is no missing byte segment of the SDU associated with SN = RX_Next_Reassembly before the last byte of all received segments of this SDU” to stop T-Reassembly timer is not needed.
2.3   Duplicate detection in RLC UM
Another issue raised in the email discussion is the absence of duplicate detection of SDU segmemts from the TP. Segment duplicate detection is necessary to avoid putting a segment received before in the reception buffer again. There is no such issue in LTE, as there is no PDU segment for RLC UM. A simple and effective way of doing this is to reuse the duplicate detection procedure of AM mode in NR, which is specified in the running TS as follows:
	When an AMD PDU is received from lower layer, where the AMD PDU contains byte segment numbers y to z of a RLC SDU with SN = x, the receiving side of an AM RLC entity shall:

-
if x falls outside of the receiving window; or

-
if byte segment numbers y to z of the RLC SDU with SN = x have been received before:

-
discard the received AMD PDU;


Similarly, for duplicate detection in RLC UM mode, the corresponding procedure can be:
	When an UMD PDU is received from lower layer, the receiving UM RLC entity shall:

-
if the UMD PDU header does not contain an SN:
-
remove the RLC header and deliver the RLC SDU to upper layer. 

-
else if (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Reassembly: or 
-
if x falls outside of the receiving window; or

-
if byte segment numbers y to z of a RLC SDU contained in the UMD PDU have been received before:

-
discard the received UMD PDU.

-
else:

-
place the received UMD PDU in the reception buffer.


Proposal 2: Add segment duplicate detection for RLC UM and reuse the segment duplicate detection procedure specified for RLC AM in NR.
3   Conclusion
In this contribution, we discuss the remaining issues on the TP for RLC UM operation and propose:
Proposal 1: The condition “if RX_Next_Highest = RX_Next_Reassembly + 1 and there is no missing byte segment of the SDU associated with SN = RX_Next_Reassembly before the last byte of all received segments of this SDU” to stop T-Reassembly timer is not needed.
Proposal 2: Add segment duplicate detection for RLC UM and reuse the segment duplicate detection procedure specified for RLC AM in NR.
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