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Introduction
In RAN2 NR AH#1807 meeting, out of order RLC transmission was discussed based on R2-1810173 [1] and the decision was postponed.
In this contribution, we discuss whether it is necessary to specify the RLC transmission order.
Discussion
In R2-1810173 [1], it is proposed that RLC delivers first in first out, i.e. delivers to MAC in the same order as received from PDCP. In the corresponding CR R2-1810174 [2], it is proposed to add the follow normative requirement: “RLC PDUs are submitted to lower layers in the same order as they are received from upper layers.” According to R2-1810173 [1], the main motivation of the proposal is to avoid the impact to PDCP reordering and RLC AM operation (status reporting, polling etc).
The proposed UE behavior is generally OK, but it is clear when the UE is requested to generate more than one MAC PDU. Given that there are multiple MAC PDUs to be generated, how to define the timing of submission to MAC? An example is given in Figure 1 below, where UE is requested to generate two MAC PDUs. Two example implementations are shown. In “serial processing”, UE includes two RLC PDUs (with SN = 1 and 2) in the first transport block (TB1), and two RLC PDUs (with SN = 3 and 4) in TB2. In “parallel processing”, UE includes two RLC PDUs (with SN = 1 and 3) in the first transport block (TB1), and two RLC PDUs (with SN = 2 and 4) in TB2. The question is which approach is compliant with the proposal of in-order submission? It should be noted that both options shown below do not have the impact on gNB receiver regarding PDCP and RLC as discussed in R2-1810173 [1]. As long as both TBs are correctly received at gNB side, the PDCP and RLC status will be the same for the two options below. Although Figure 1 is very simple, it is already difficult to define what exactly in-order submission is. Given that there could be segmentation and different RLC PDU sizes, it would be more difficult to specify what in-order submission for RLC PDUs is.

[bookmark: Fig_MultipleTB]Figure 1: Multiple MAC PDU scenario

Current TR 38.322 already has a note to minimize SN gap in case of multiple TB transmission: “NOTE:	The UE should aim to prevent excessive non-consecutive RLC PDUs in a MAC PDU when the UE is requested to generate more than one MAC PDU.” It should be also noted that from UE implementation perspective, it is also in UE’s interest to minimize PDCP reordering at receiver side and RLC retransmission since missing packets in gNB PDCP and RLC receiver also implies buffering at UE transmitter. Therefore it is proposed to leave the RLC PDU submission order aspect to UE implementation.
[bookmark: Proposal_Impl]Proposal 1: The order of submitting RLC PDUs to MAC is left to UE implementation. No specification change is needed.
Conclusion
In this contribution, we discuss whether it is necessary to specify the RLC transmission order.
We propose the following:
Proposal 1: The order of submitting RLC PDUs to MAC is left to UE implementation. No specification change is needed.
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