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1 Introduction

During NR SI, it was decided that NR RLC supports three transmission modes, i.e. AM, UM and TM. In this contribution, we mainly focus on the functionalities of NR UM, i.e. by examining three of the functions supported by LTE UM: reordering of RLC data PDUs, duplication detection and RLC SDU discard.
2 Discussion 
2.1 Reordering
For RLC AM, it was agreed to support T-reordering like functionality for the purpose of determing the content of the RLC status report. But for RLC UM, it is still FFS whether to support T-reordering like functionality: 

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

The reordering function involves, in one way or another (we admit that it is difficult to exactly tell which part of the operations are directly re-ordering related), the following operations in the receiving RLC UM entity:

· 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.

There are three kinds of RLC UM PDUs that need to reorder in LTE:

1) UM PDUs that contain complete RLC SDUs.

2) UM PDUs that contain segments of RLC SDUs.

3) UM PDUs that contain a segment of RLC PDU.

The third case can be ruled out for NR since the majority of the companies agree that segmentation is RLC SDU based in the email discussion [97#63][NR] SO segmentation [1]. For the first case, given that we have already agreed that RLC can perform out-of-order delivery of RLC SDU, it is unnecessary for RLC to reorder them. Things are little different for the second case. In LTE, UMD PDUs containing segments of RLC SDUs will have different SNs, and the receiving window is used to reorder them based on the SNs and thereby reassembling them into a complete RLC SDU. For NR, however, UMD PDUs containing segments of RLC SDU will have the same SN, a receiving window cannot be used to reorder them. Those UMD PDUs have to be reordered based on the SO field in order to reassemble them into one complete SDU, which is similar to the case of RLC PDU segment. Notice that, the reordering of RLC PDU segment is not explicitly stated in the specification, it depends on UE implementation how to reassemble these PDU segment into one SDU. So it may not be considered as reordering. In sum, there is no need to reorder out of sequence UMD PDUs.
Since reordering is not needed, the detection of loss to avoid excessive reordering delays for the first case is of course not needed. But for the second case, the detection of loss of some segments is necessary, because UE needs to decide for how long it has to wait before deciding that the RLC SDU cannot be reassembled and UMD PDUs belonging to it has to be discarded. 

Proposal 1: T-reordering like function (including the receiving window) is not needed for RLC UM, but a timer is still needed for deciding when to discard UMD PDUs that can not be reassembled into a RLC SDU. 
2.2 Duplication detection
RLM UM supports the following duplication detection function:

-
detect whether or not the UMD PDUs have been received in duplication, and discard duplicated UMD PDUs;

Since we have already agreed that RLC can perform out-of-order delivery of RLC SDU, for the same reasoning, the duplication detection function seems also unnecessary at all, the upper layer can handle it without any side effect. 
Proposal 2: Duplication detection function can be removed from RLC UM.
If it is agreeable not to have duplication detection function in RLC UM, another question is whether the SN field is needed. No doubt that SN field has to be present for the case of RLC SDU segment so as to reassemble UMD PDUs. But for the cases that UMD PDUs contain complete RLC SDUs, it seems unnecessary to carry SN filed in the PDU.
Proposal 3: UDM PDUs containing complete RLC SDU does not have SN field.
2.3 RLC SDU discard

RLC UM supports the operation of discarding a particular RLC SDU upon indicating from PDCP layer. The purpose of RLC SDU discard is to support PDCP discard function. Since we think that PDCP discard function will anyway be supported. So RLC SDU discard function is required to be supported.
Proposal 4: RLC SDU discard function is supported by RLC UM.
3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 1: T-reordering like function (including the receiving window) is not needed for RLC UM, but a timer is still needed for deciding when to discard UMD PDUs that can not be reassembled into a RLC SDU.
Proposal 2: Duplication detection function can be removed from RLC UM.
Proposal 3: UDM PDUs containing complete RLC SDU does not have SN field.
Proposal 4: RLC SDU discard function is supported by RLC UM.
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