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Introduction
Regarding the delivery of PDCP PDU (i.e. RLC SDU) from RLC to PDCP layer,  the following agreements were reached on RAN2#95bis and 97bis: 
Agreement on RAN2#95bis:
1: NR specification should not prohibit out-of-order deciphering of PDCP PDUs.
Agreements
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
Proposal 1a: PDCP reordering is always enabled if in sequence delivery to layers above PDCP is needed (i.e. even in non-DC case)

Agreement on RAN2#97bis:
-  FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field

Accordingly, the following descriptions are captured in TR 38.804:
The part of services and functions of the PDCP sublayer for the user plane include:
-	Reordering and duplicate detection (if in order delivery to layers above PDCP is required);
From agreements and descriptions stated above, it can be concluded that RLC may deliver RLC SDU to PDCP out of order. However, this will increase the workload of reordering at PDCP. 
In this contribution, we propose an ascending order delivery mechanism at RLC to optimize the RLC SDU (PDCP PDU) delivery from RLC to PDCP, which can reduce the workload of reordering at PDCP with little additional workload at RLC.
Discussion  
From TS 36.322 [1], we obtain that it is up to RLC entity to judge whether a RLC data PDU can be placed in the reception buffer or be discarded with the help of RLC SN.  Before RLC delivers data PDUs to PDCP, all RLC data PDUs should be filtered by receiving window in RLC UM and AM.
Observation 1: Before RLC delivers data PDUs to PDCP, all RLC data PDUs should be filtered by receiving window in RLC UM and AM.
Observation 2: SN of each RLC data PDU should be recognised by RLC AM, and should be recognised by RLC UM if UM adopts SN.
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In this contribution, an RLC ascending order delivery mechanism is proposed. For each data PDUs RLC received, the corresponding RLC SNs are reordered in ascending order sequence without considering SN discontinuities. This reordering like operation is performed on a MAC PDU basis, which only ensures the ascending order for RLC PDUs within the same MAC PDU. In addition, the ascending order mechanism should consider the cycling of SN. RLC data PDUs are all placed in the receiving buffer and the ascending ordering is dependent on RLC SNs, which requires no additional buffer and delay at RLC. As a consequence, part of reordering workload is moved from PDCP to RLC, which is more efficient than reordering completely at PDCP since there’s less chance for PDCP PDUs to wait in the reordering buffer at PDCP.
Figure 1 provides an example of ascending order delivery without RLC data PDU missing. As shown in Figure 1, MAC PDU contains four RLC PDUs.  Although the SN order of received RLC PDUs is 4, 3, 5, 6, the delivery order to PDCP is based on SN ascending order: 3, 4, 5, 6.  


Figure 1 Ascending order delivery without RLC data PDU missing
 Ascending order delivery with RLC PDU missing
According to the discussion on out-of-order delivery [2], RLC SDUs from one MAC PDU can be delivered to PDCP without considering whether there is any missing RLC PDU in AM and UM. The missing RLC PDUs can be retransmitted by ARQ mechanism which is independent of ascending order delivery. 
Figure 2 provides an example of ascending order delivery with RLC data PDU missing. As shown in Figure 2, MAC PDU contains five RLC PDUs, and the corresponding SNs are 2, 4, 5, 7 and 6. RLC PDU with SN 2 is retransmitted, while RLC PDU with SN 5 is missing. According to the ascending order delivery mechanism, the delivery order to PDCP is based on SN ascending order: 2, 4, 6 and 7.  


Figure 2 Ascending order delivery with RLC data PDU missing
Proposal 1: Introduce an ascending order delivery mechanism in RLC to optimize the RLC SDU (PDCP PDU) delivery from RLC to PDCP.
Conclusions
In this paper, we have discussed RLC ascending order delivery.The observations and proposals are listed as follows:
Observation 1: Before RLC delivers data PDUs to PDCP, all RLC data PDUs should be filtered by receiving window in RLC UM and AM.
Observation 2: SN of each RLC data PDU should be recognised by RLC AM, and should be recognised by RLC UM if UM adopts SN.
Proposal 1: Introduce an ascending order delivery mechanism in RLC to optimize the RLC SDU (PDCP PDU) delivery from RLC to PDCP.
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