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Introduction
In the last RAN2#97bis meeting, the following agreements regarding RLC UM operation were reached [1]:
Agreements
-      FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field
-	In NR, RLC UM has no transmit window
-	RLC AM/UM receiver does not store complete RLC SDUs, just RLC SDUs segments
=>	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).
=>	Duplicate detection functionality is kept as a baseline. FFS if duplicate detection can be removed.  
=>	RLC UM receive window operation is maintained similar to LTE.  If duplicate detection is removed from RLC UM then the need for the window will depend on the mechanism use to discard.
In this contribution, we will analyze the details about RLC UM operations focusing on the following issues:
· Whether RLC UM needs to support duplication detection?
· How to detect missing segment in RLC UM receiver?
And our proposals will be given.
Discussion
Issue 1: whether RLC UM needs to support duplication detection?
During NR SI period, re-ordering function of RLC has been agreed to move to the PDCP layer by RAN2.  That is to say, for PDCP control PDU, RLC cannot guarantee in-sequence delivery any more. But for ROHC feedback, current ROHC profiles have a default understanding that lower layer can guarantee in-sequence delivery. Hence PDCP layer has to do it by itself and also include duplication detection.
Observation 1: Re-ordering function of PDCP control PDU should be handled by PDCP itself, so does duplication detection.
Proposal1: There is no need to keep duplication detection function in NR RLC UM. 
Issue 2: How to detect missing segment in RLC UM receiver?
The first question to answer is whether a UE receiver behavior needs to be specified or can be left to implementation. The benefit of giving a specified UE behavior is to avoid bad UE implementation. Hence we prefer to specify it.
In legacy RLC UM receiver, there is an upper boundary driven receiving window mechanism to perform re-ordering function and missing PDU/segment detection. Following the same principle would lead in the worst case in running a timer for each and every gap of an SDU. Hence for the granularity of t_Reassembly timer, we prefer per SDU timer rather than per segment gap.
Proposal 2: t_Reassembly timer is based on SDU level, not on each segment gap.
In NR, it’s up to PDCP layer to perform re-ordering function and receiving window mechanism. Hence the only function that needs to be kept in RLC UM receiver is the missing segment detection. Receiving window maintenance just has a little effect for the last segment missing detection. Without receiving window maintenance, a simple missing segment detection procedure can be as follows:
Step 1: RLC UM receiver receives a segment belonging to a specific SN, and starts a t_Reassembly timer related to that SN;
Step 2a: before t_Reassembly timer expires, all segments related to that SN have been received successfully. Then stop t_Reassembly timer;
Step 2b:  Otherwise, when t_Reassembly timer expires, if there are still some segments related to that SN not received successfully, discard all the segments of that SN in the buffer;
The value of t_Reassembly timer is not less than maximum HARQ retransmission delay and no more than the service required delay regarding QoS PDB (Packet Delay Budget). According to LTE standardized QoS characteristics, current PDB of UM service is no more than 150ms, which is not a problem for both buffer capacity and SN wraparound. 
Observation 2: If we configure a t_Reassembly timer according to PDB, where current PDB of UM service is no more than 150ms, it is not a problem for both buffer capacity and SN space.
Furthermore most of UM services have higher priority than other services, transmission resources can be guaranteed. Hence for these high priority services, the value of t_reassemble timer can be shorted to close to the maximum HARQ retransmission delay because different segments of the same RLC SDU usually perform continuous transmission. Of course detailed configuration is up to network implementation.
Proposal 3: The value of t_Reassembly timer is not less than maximum HARQ retransmission delay and no more than  the service delay regarding PDB. Details are up to network implementation.
 Conclusion
Based on the analysis in section 2, we have the following observations:
Observation 1: Re-ordering function of PDCP control PDU should be handled by PDCP itself, so does duplication detection.
Observation 2: If we configure a t_Reassembly timer according to PDB, where current PDB of UM service is no more than 150ms, it is not a problem for both buffer capacity and SN space.
And we propose:
Proposal1: There is no need to keep duplication detection function in NR RLC UM. 
Proposal 2: t_Reassembly timer is based on SDU level, not on each segment gap.
Proposal 3: The value of t_Reassembly timer is not less than maximum HARQ retransmission delay and no more than  the service delay regarding PDB. Details are up to network implementation.
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