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1 Introduction

During NR study item, RAN2 has made the following agreements on reordering functions and in-sequence delivery:

· Complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. RLC delivers PDCP PDUs to PDCP after the PDU is reassembled

· PDCP reordering is always enabled if in sequence delivery to layers above PDCP is needed (i.e. even in non-DC case)
· PDCP supports the re-ordering functionality (T-reordering)
· RLC AM supports T-reordering like functionality for the purposes of determining the content of the RLC status report. 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
· 
RLC reassembles RLC SDU and delivers them to upper layers in the order they are received (no need to mention reordering with respect to this functionality) FFS whether in-order delivery for a DRB can be disabled via RRC signalling. This only affects PDCP operation. Could be discussed in stage 3
In this paper, we would like to discuss further detail on open issue whether RLC in-sequence delivery can be excluded or not.
2 Discussion
For in-sequence delivery functions in both RLC and PDCP, we can consider the following four cases:

· Case 1: PDCP in-sequence delivery, RLC in-sequence delivery

· Case 2: PDCP in-sequence delivery, RLC out-of-sequence delivery

· Case 3: PDCP out-of-sequence delivery, RLC in-sequence delivery
· Case 4: PDCP out-of-sequence delivery, RLC out-of-sequence delivery
First of all, Case 4 is a pure out-of-sequence delivery mode that the receiver sends each packet to the upper layer as soon as it finishes the processing of the packet. The necessity of this case is more related to the existence of the target service/application, which is discussed in our separate contribution [1].

According to RAN2 agreements during NR study, we can say that Case 2 was agreed to be supported. The motivation of Case 2 was 1) PDCP reordering should be ready for dual connectivity and 2) out-of-sequence deciphering leads to the fast RX processing which reduces layer-2 latency. However, RAN2 did not decide which other cases should be supported. In our view, we can introduce those cases only if the target usage is reasonable and important for NR. 
In single connectivity, only one layer which performs in-sequence delivery on user plane is sufficient.  Also, total L2 latency is almost independent of the location of in-sequence delivery. This means that Case 2 already covers Case 3’s use case. In dual connectivity, if only RLC performs in-sequence delivery, then it does not guarantee the in-sequence delivery to upper layer. Therefore, Case 1 and Case 3 do not have any additional gain compared to Case 2. Furthermore, if we do not exclude Case 1 and Case 3, NR RLC should specify the in-sequence delivery function which needs to be implemented. As a result, NR RLC should not support in-sequence delivery.
Proposal 1. NR RLC should not have any in-sequence delivery function.

3 Conclusion

By the discussion above, we propose the following:
Proposal 1. NR RLC should not have any in-sequence delivery function.
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