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Introduction
Whether NR UM RLC PDU always include SN field has not yet concluded after RAN2#97. 
Agreements on RLC PDU format
-  FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field

The RLC PDU header with SN filed that can be used for RLC PDU identiﬁcation, RLC windows operation, reordering and other functions. So whether the UM RLC PDU has always includes SN is depending on whether there are some features or function that need to use SN.
In this contribution, we will discuss UM RLC functions and whether the UM RLC PDU has always includes SN.
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2.1 UM TX Side

From [1], UM transmit entity's function as below:
--------------------------------------------------- From TS36.322 Start ---------------------------------------------------------
[bookmark: _Toc477961542]4.2.1.2.2	Transmitting UM RLC entity
When a transmitting UM RLC entity forms UMD PDUs from RLC SDUs, it shall:
-	segment and/or concatenate the RLC SDUs so that the UMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer;
-	include relevant RLC headers in the UMD PDU.
----------------------------------------------------------- From TS36.322 End ---------------------------------------------------

Since we have already agreed that concatenate function has been removed for NR RLC to MAC, From above reference, The NR UM transmitter performs segmentation function to make RLC SDUs ﬁt into RLC PDUs whose size is indicated by the MAC layer, and Add RLC header to RLC PDU.  The transmitter may add the SN into RLC header for receiver, while this SN is not used for any function at TX side. If The UM transmitter only assigns SN to NR RLC segment PDUs and not to PDUs contains complete RLC SDU, there is no impact to UM transmitter function.
Observation1.  SN is not useful for the TX side of UM RLC.

2.2 UM RX Side

From [1], UM receiver entity's function in legacy LTE as below:
--------------------------------------------------- From TS36.322 Start ---------------------------------------------------------
4.2.1.2.3	Receiving UM RLC entity
When a receiving UM RLC entity receives UMD PDUs, it shall:
-	detect whether or not the UMD PDUs have been received in duplication, and discard duplicated UMD PDUs; 
-	reorder the UMD PDUs if they are received out of sequence; 
-	detect the loss of UMD PDUs at lower layers and avoid excessive reordering delays; 
-	reassemble RLC SDUs from the reordered UMD PDUs (not accounting for RLC PDUs for which losses have been detected) and deliver the RLC SDUs to upper layer in ascending order of the RLC SN; 
-	discard received UMD PDUs that cannot be re-assembled into a RLC SDU due to loss at lower layers of an UMD PDU which belonged to the particular RLC SDU. 
At the time of RLC re-establishment, the receiving UM RLC entity shall: 
-	if possible, reassemble RLC SDUs from the UMD PDUs that are received out of sequence and deliver them to upper layer;
-	discard any remaining UMD PDUs that could not be reassembled into RLC SDUs;
-	initialize relevant state variables and stop relevant timers.
--------------------------------------------------- From TS36.322 End ---------------------------------------------------------

Furthermore, there are agreements about UM RX function in the last RAN2#97, there is:
Agreements:
=>	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.

From the above reference and agreement, we conclude NR UM RLC RX functions which perhaps need SN in below figure1:
[image: ]
Figure1: NR UM RLC RX function with SN

From the figure1, we can see only duplication detection function and reassemble/discard function perhaps need SN in UM RX side.

UM RLC Duplication Detection functions:
The RLC PDU header with SN filed that can be used for RLC PDU identiﬁcation. If SN is conditional present, in general, it is impossible for RX to identify two duplicated RLC PDU which has no SN field. 
In NR UM RLC, if duplication function kept, there are two kinds RLC PDU duplication detection:
· RLC PDU contains complete RLC SDU duplication detection.
· RLC PDU contains RLC SDU segment duplication detection.

Since RLC PDU contains RLC SDU segment still have SN field and segmentation information, there is no problem to do duplication detection. But for RLC PDU contains  complete RLC SDU will be directly deliver to PDCP layer due to reordering function removed, therefore duplication should be done by PDCP layer.  Currently, two kinds of control information are deﬁned, PDCP ROHC feedback and PDCP status report. PDCP status report for ARQ purpose only used in AMRLC. But ROHC feedback itself is generated by the ROHC protocol and carried by the PDCP Control PDU is used both in AM RLC and UM RLC. Unfortunately, PDCP layer cannot do PDCP control PDU duplication detection due to these PDCP PDUs have no PDCP SN field.
In [1] contribution, we discuss PDCP ROHC in sequence delivery, and propose that the in sequence delivery of ROHC feedback packets should be guaranteed, and one sequence number should be assigned to each interspersed ROHC feedback PDCP control PDU.

Observation 2: if the duplication detection of ROHC feedback PDCP control PDU can be handled in PDCP, then the duplication detection function can be removed from UM RLC.

UM RLC SDU Reassemble and Discard:

There is agreement as:
Agreements:
=>	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 legacy LTE,   to detect transmission loss in a HARQ process and to limit the maximum wait time for mission PDUs, a reordering timer is used in the RLC receive triggered by out-of-sequence in RX windows.  There is agreement that reordering timer can be removed from UM RLC, but some propose has been given to keep RX windows to do SDU segment discard. If discard mechanism based on UM receive windows, UM PDU SN should be always present due to UM reception window is updated every time a new SN PDU is received. 
Observation 3:  if the discard of UMD PDU segment rely on the reception windows, UM PDU SN is required.

But we can use a t-reassembling timer for every different segmented RLC SDU which has same SN. The timer will be used to determine when to discard the received RLC SDU segments which stored in receive buffer for a certain time while some segment still missing. From our view, Time-based discard mechanism can do reassemble and discard function well.  Furthermore, time-based discard mechanism is   simple and easy to implement, and windows based discard mechanism have no more benefits compared timed based mechanism.
Observation 4: Time-based discard mechanism is simple and easy to implement.  

Proposal 1:  Adopt the timer-based discard mechanism for UMD PDU segment. 
Proposal 2: SN is not included in the complete UM RLC PDU. And SN is included in UM RLC PDU segment.
 
Conclusion
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Observation 1.  SN is not useful for the TX side of UM RLC.
Observation 2: If the duplication detection of ROHC feedback PDCP control PDU can be handled in PDCP, then the duplication detection function can be removed from UM RLC.
Observation 3: If the discard of UMD PDU segment rely on the reception windows, UM PDU SN is required.
Observation 4: Time-based discard mechanism is simple and easy to implement.  

Proposal 1:  Adopt the timer-based discard mechanism for UMD PDU segment. 
Proposal 2: SN is not included in the complete UM RLC PDU. And SN is included in UM RLC PDU segment.
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