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1.	Introduction
In the RAN2#97bis meeting, RAN2 discussed on reassembly mechanism for RLC UM and a timer based mechanism was proposed by some companies as shown in below agreements. 
	Agreements:
· If a segment is detected to be missing, then all stored segments associated to the RLC SDU can be discarded.  FFS how a missing segment is detected if a timer mechanism is used (e.g T-reassembly).



In this contribution, it is discussed to find the better way to control reassembly timer for RLC UM.

2.	Discussion
Firstly, for the number of timer, the receiving UM RLC entity may need to handle several segmented RLC SDUs for reassembly simultaneously. This is because while managing one segmented RLC SDU, the receiving UM RLC entity can receive another segmented RLC SDU. To support this case, the receiving UM RLC entity should maintain multiple reassembly timers, one for each RLC SDU which is segmented. 
Proposal1.	A receiving RLC entity should maintain multiple reassembly timers, one for each RLC SDU which is segmented. 

The timer operation, generally, consists of start condition, stop condition, and expiry behavior. In NR, for the reassembly timer in UM RLC entity, these three elements are also required to operate the reassembly timer perfectly. In common sense, stop condition and expiry behavior are clear and easy to define like blow. 
Stop condition
While the reassembly timer is running, if all segments of the RLC SDU are received, the receiving RLC entity reassembles the RLC SDU from RLC SDU segments, and delivers it to upper layer and stops the reassembly timer.

Expiry behavior
When the reassembly timer expires, if not all segments of the RLC SDU are received, the receiving RLC entity discards RLC SDU segments belonging to the RLC SDU, and resets the reassembly timer.

Proposal2.	For stop condition, when all segments of the RLC SDU are received, the receiving RLC entity reassembles the RLC SDU from RLC SDU segments, and delivers it to upper layer and stops the reassembly timer.  
Proposal3.	For expiry behavior, when the reassembly timer expires, if not all segments of the RLC SDU are received, the receiving RLC entity discards RLC SDU segments belonging to the RLC SDU and resets the reassembly timer. 

However, for start condition, there are two possible option to start a reassembly timer like below. 
Start condition
- Option1. Start the reassembly timer when the receiving RLC entity receives a RLC SDU segment which is the first received segment belonging to the RLC SDU.
- Option2. Start the reassembly timer when the receiving RLC entity detects a missing RLC SDU segment.

The main difference between these two options is whether a detecting method for a missing RLC segment is needed or not. Option 1 does not need this detecting method because the reassembly timer will be started when the receiving RLC entity receives a RLC SDU segment which is the first received segment belonging to the RLC SDU. 
On the other hand, for option 2, a detecting method is the most important function and this should be working well. Basically the receiving UM RLC entity needs at least two received RLC PDUs to determine whether a missing SDU segment exists or not. 
However, unfortunately option 2 has a critical defect. When the last SDU segment is missed at the end of data transmission, i.e., no more UMD PDU is expected to be received, the receiving UM RLC entity cannot detect a missing segment for the last RLC SDU segment because there is no more RLC SDU or RLC SDU segment. The receiving UM RLC entity cannot start a reassembly timer and would wait for the missing SDU segment forever. For example as shown in figure 1, the segmented RLC SDU 100 will not be reassembled because the receiving UM RLC entity cannot start a reassembly timer. 



Figure 1 Critical defect of option 2

We think that this is very serious problem for reassembling RLC SDU segments. Therefore, we believe that option 1 is simple, safe and better operation for the reassembly timer compared with option 2. 
Proposal4.	For start condition, when the receiving RLC entity receives a RLC SDU segment which is the first received segment belonging to the RLC SDU, the receiving RLC entity starts a reassembly timer for the RLC SDU to which received RLC SDU segment belongs. 

3.	Conclusion
In this document, we discussed on the reassembly timer for RLC UM and propose the followings. 
Proposal1.	A receiving RLC entity should maintain multiple reassembly timers, one for each RLC SDU which is segmented. 
Proposal2.	For stop condition, when all segments of the RLC SDU are received, the receiving RLC entity reassembles the RLC SDU from RLC SDU segments, and delivers it to upper layer and stops the reassembly timer.  
Proposal3.	For expiry behavior, when the reassembly timer expires, if not all segments of the RLC SDU are received, the receiving RLC entity discards RLC SDU segments belonging to the RLC SDU and resets the reassembly timer. 
Proposal4.	For start condition, when the receiving RLC entity receives a RLC SDU segment which is the first received segment belonging to the RLC SDU, the receiving RLC entity starts a reassembly timer for the RLC SDU to which received RLC SDU segment belongs. 
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