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1 Introduction
In RAN2#95BIS and RAN2#96 meeting, RAN2 reached the following agreements on RLC and PDCP.
Agreement
=>	Proposal 1: Complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. RLC delivers PDCP PDUs to PDCP after the PDU is reassembled.
=>	FFS whether RLC UM needs to support T-reordering like functionality for the purposes moving the lower edge of the receive window, or for other purposes. Could be discussed in stage 3.

This contribution discusses the need to support t-Reordering like functionality for RLC UM in NR.
2 Discussion
2.1 Functionality of t-Reordering in LTE RLC UM
According to section 5.1.2.2[1], t-Reordering timer in LTE RLC UM has two purposes. The first one is to ensure in-sequence delivery of RLC SDUs to upper layer. This procedure is briefly described as follow: when a new received RLC PDU is placed in the reception buffer and there is gap between the highest in-sequence delivered RLC PDU and the highest received RLC PDU, i.e., (VR(UH) > VR(UR)), the t-Reordering timer will be activated due to the gap. Before receiving RLC PDU with SN equal to VR(UR) or expiration of t-Reordering timer, RLC UM will not reassemble RLC SDUs from any RLC PDU to avoid out-of-order delivery from RLC to PDCP. However, since the restriction of in-sequence delivery from RLC to PDCP is removed in NR, RLC does not need to perform this function any more.
Observation 1.  t-Reordering timer is not needed to ensure in-sequence delivery from RLC to PDCP.
The other purpose of t-Reordering timer in LTE RLC UM is to avoid deadlock when no new RLC PDU with SN greater than highest received RLC PDU in reception buffer (i.e., RLC PDU with SN >= VR(UH)) or no new RLC PDU with SN equal to VR(UR) is received. In this situation, all the data will be kept in reception buffer and won’t be delivered to upper layer until the expiration of t-Reordering timer. When t-Reordering timer expires, RLC UM will update related state variables and reassemble RLC SDUs from any RLC PDUs with SN less than the second gap. This can speed up delivery of RLC SDU to upper layer. However, this deadlock problem and speed up operation in not needed anymore in NR, since out-of-order delivery is not prohibited in NR RLC.
Observation 2.  The deadlock problem and speed up action is not needed in NR RLC due to out-of-order delivery.
2.2 Window operation in NR RLC UM
We discuss two options for RLC UM window operation, the first option is when the transmitting UM RLC entity includes RLC SN in every UMD PDU, and the second option involves omitting RLC SN when UMD PDU contains a complete RLC SDU.
2.2.1 Option 1: UMD PDU with RLC SN
The receiver window operation in LTE RLC UM is “pull-based”, which means that the window is moved by receiving a new received RLC PDU which has the highest SN and falls outside of the window. If the same principle is used in NR, then NR RLC UM can simply discard UMD PDUs containing RLC SDU segments that fall outside of the reordering window.
Observation 3.  LTE-like window based receiver operation for RLC UM is adequate when all RLC PDUs contain RLC SN.
In particular, there does not seem to be any need to introduce t-Reordering like functionality for this option.
Proposal 1: t-Reordering is removed from NR RLC UM when all RLC PDUs contain RLC SNs.
2.2.2 Option 2: UMD PDU containing a complete RLC SDU omits RLC SN
When transmitting UM RLC entity omits RLC SN for UMD PDUs that contain a complete RLC SDU, the receiver window operation cannot be governed by the highest received SN. In this case deadlock problem might occur, and a timer can be used to avoid deadlock and excessive reassembling delay. 
Proposal 2: When RLC PDUs with unsegmented RLC SDUs omit RLC SN, a timer based approach for controlling reassembly can be used.
3 Conclusions
In this contribution, we discuss the need of t-Reordering timer in NR RLC-UM. Our observations and proposals are summarized below.
Observation 1.  t-Reordering timer is not needed to ensure in-sequence delivery from RLC to PDCP.
Observation 2.  The deadlock problem and speed up action is not needed in NR RLC due to out-of-order delivery.
Observation 3.  LTE-like window based receiver operation for RLC UM is adequate when all RLC PDUs contain RLC SN.
Proposal 1: t-Reordering is removed from NR RLC UM when all RLC PDUs contain RLC SNs.
Proposal 2: When RLC PDUs with unsegmented RLC SDUs omit RLC SN, a timer based approach for controlling reassembly can be used.
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