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1.	Introduction
One issue at the last meeting was where the reordering function is performed in Layer 2 in NR. This issue was kept discussed via e-mail [95#27], but no clear conclusion can be made between following options:
· Option1: PDU level reordering in Upper L2 + PDU level reordering in Lower L2
· Option2: PDU level reordering in Upper L2 + PDU segment level reordering in Lower L2
· Option3: PDU level reordering in Upper L2 + PDU segment level reordering in Upper L2
The difference between Option1 and Option2/3 is that whether the PDU level reordering is performed in two layers or one layer.
In this document, we focus on PDU level reordering, and provide our view.

2.	PDU level reordering
Before discussing LTE reordering function, it would be good to look back to UMTS because the LTE reordering function was inherited from UMTS reordering function.
In UMTS, the ARQ function was introduced in AM RLC from Rel-99. The AM RLC supports lossless transmission using ARQ where the receiver detects missing PDU by missing RLC SN and requests retransmission of the missing PDU. 
In Rel-5 HSDPA, the Hybrid ARQ (HARQ) was introduced, and the HARQ reordering was also introduced in MAC to cope with multiple HARQ processes. Due to multiple transmission paths, the receiver may receive PDUs out-of-order, and thus the receiver had to have a capability to make them in order. For this purpose, a Transmission Sequence Numbers (TSN) was attached to each MAC PDU, and the HARQ reordering was performed based on MAC TSN.
In 2008, when a new system, i.e. LTE, was developed, the RLC ARQ and HARQ reordering were transferred to the new system because they both took an important role in LTE. However, when those functions were converted to LTE, most companies felt that having ARQ in RLC and HARQ reordering in MAC is redundant and complex, because they both used similar Sequence Numbers (i.e. ARQ based on RLC SN, and HARQ reordering based on MAC TSN) but in different layers. As a result, both functions were merged into one place, i.e. RLC, and performed based on only one Sequence Number, i.e. RLC SN. In other words, HARQ reordering and MAC TSN were removed from MAC.
In LTE Rel-8, another reordering scheme was introduced in PDCP, which is called PDCP SDU reordering. Normally, the PDCP does not have to perform reordering because the RLC ensures in-order delivery to the PDCP. The only case the receiver may receive out-of-order PDCP SDUs is at handover, in which case the PDCP transmitter may retransmit PDCP SDUs whose transmission were not acknowledged before handover. In other words, the PDCP SDU reordering is designed for handling PDCP SDUs transmitted before and after handover, not for handling PDCP SDUs received from multiple paths.
In LTE Rel-12, the Dual Connectivity (DC) feature was introduced, and PDCP receiver became possible to receive PDCP PDUs from two different RLCs. As the PDCP SDU reordering was not designed for handling multiple paths, a new reordering function was introduced in PDCP, called PDCP PDU reordering. The PDCP PDU reordering is very similar to RLC reordering because both functions have to cope with PDUs received from multiple paths. Though the PDCP PDU reordering was only targeted for split bearers, there was no problem to use this function for non-split bearers. Redundancy was the only reason not to use PDCP PDU reordering for non-split bearers.
Now in Rel-14, we are confronted with similar situation in NR. Old system has same function in two layers, and we are discussing whether to remove redundancies in a new system.
In UMTS, PDU level reordering was defined in MAC and RLC, and they are merged in RLC in LTE.
In LTE, PDU level reordering was defined in RLC and PDCP, and they can be merged in Upper L2 in NR.
Why do we have to keep such redundancies from the beginning of the new system? For the design of new system, the functions used in old system should be a baseline, but redundancies and complexities in the old system should be avoided.
To summary, we think the option1 “PDU level reordering in Upper L2 + PDU level reordering in Lower L2” should not be considered in designing NR Layer 2. The only benefit with option1 is that the new system can be smoothly interworking with the old system. We think easy interworking is important but should not be the main objective when designing a new system.
Proposal: PDU level reordering is performed only in Upper L2.
Once this proposal is agreed, we can discuss where to perform PDU segment level reordering as a next step.

3.	Proposal
In this document, we explained our view on PDU level reordering, and propose:
Proposal: PDU level reordering is performed only in Upper L2.
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