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1. Introduction
RAN2 agreed on a working assumption that RLC layer doesn’t support concatenation in the last meeting [1]. In addition, potential MAC PDU format was proposed for speeding up the layer 2 processing to meet short latency in NR. During the discussion, the impact of PDCP discard on the MAC PDU structure was a bit discussed. This contribution looks at MAC PDU structure considering PDCP discard SDU discard.
	Working assumption:

- Support the No concatenation in RLC solution (R2-169092)

=> Aim is to confirm, or otherwise, the working assumption at the January ad hoc


2. PDCP Discard in NR
2.1. Problem Statement
PDCP SDU is discarded based on the associated discard timer to the PDCP SDU. In LTE, from the viewpoint of in-sequence PDCP SN numbering, there is no problem with the in-sequence transmission of PDCP SDUs when a PDCP SDU is discarded, since in-sequence numbering to subsequent PDCP SDUs after the discarded PDCP SDU could still possible and potential SN gap could be minimized.
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	LTE
Even if PDCP SDU is discarded, it is possible to keep in-sequence numbering of PDCP SNs and RLC SNs. Even if PDCP SDU discard to which an SN is already allocated occurs, potential SN gap could be minimized (e.g. See NOTE in Section 5.2 of TS36.323)
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	NR
If PDCP SDU is discarded, it is hard to keep in-sequence numbering as in LTE due to the pre-processing i.e. the corresponding SNs are already assigned. It is hard to re-numbering of SNs since the processing latency becomes large. We assume that all RLC SDUs are discarded even if RLC SNs are assigned, which is different behaviour from LTE.


Fig.1: PDCP Discard in LTE and NR

However, in NR, RAN2 has extensively discussed pre-processing of PDCP PDUs and RLC SDUs in order to meet short latency in NR. Once a PDCP SDU is discarded, it is difficult to assign an in-sequence number to subsequent PDCP SDU since it is already pre-processed and the corresponding PDCP PDU and RLC SDU are generated. An example figure is show in Fig.1. As a result, the receiver side tries to perform re-ordering of the missing PDCP SDU even if the PDCP SDU is discarded in the transmitter side.
Firstly, we would like to ask RAN2 to confirm this issue that it is hard to keep in-sequence numbering of PDCP SNs and RLC SNs when PDCP discard occurs if pre-processing is performed in PDCP and RLC layers.
Proposal 1:
RAN2 is respectfully asked to confirm that it is hard to keep in-sequence numbering of PDCP SNs and RLC SNs when PDCP discard occurs, resulting in SN gaps.
As we discussed in UL DC, SN gaps will increase PDCP reordering delay in the receiver side. It is required in NR to reduce the latency, so that mitigate such PDCP reordering delay is essential. Therefore, we would ask RAN2 to study feasible solutions to mitigate PDCP reordering delay.

Proposal 2:
RAN2 is respectfully asked to study feasible solutions not to perform unnecessary reordering due to waiting for PDCP PDUs already discarded in the transmitter side.

We think that there are basically two options to solve this issue.

· A typical option is to inform the PDCP discard (e.g. PDCP SN) by out-band signalling e.g. using some control signalling from the transmitter side to the receiver side. However, this may cause a state mismatch between the transmitter side and receiver side when the control signalling is lost.

· Another option is to inform the PDCP discard (e.g. PDCP SN) by in-band signalling e.g. some specific data is inserted into user data and sent from the transmitter side to the receiver side. This option can mitigate the risk of the state mismatch.

Based on these analysis, it is clear that the second option is much better than the first option. Therefore, we will go for this option and focus on the MAC PDU format.
2.2. High-level MAC PDU Format
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Fig.2: Feasible MAC PDU format
Fig.2 shows a high-level possible MAC PDU format not to perform unnecessary reordering in the receiver side as in Proposal 1. Specifically, some specific data which can indicate that the PDCP SDU are missing (e.g. PDCP SN = 2 in Fig.2) due to the PDCP SDU discard should be inserted in the user data. Once the receiver side receives this data, the receiver side can identify that the PDCP SDU is already discarded, so that it would skip the reordering of the discarded PDCP SDU, by which unnecessary re-ordering can be avoided.
Proposal 3:
RAN2 is respectfully asked to study MAC PDU format which can avoid unnecessary PDCP reordering due to PDCP SDU discard and SN gaps.
3. Summary of Proposals
Based on the above discussions, our proposals are described in the following.
Proposal 1:
RAN2 is respectfully asked to confirm that it is hard to keep in-sequence numbering of PDCP SNs and RLC SNs when PDCP discard occurs, resulting in SN gaps.

Proposal 2:
RAN2 is respectfully asked to study feasible solutions not to perform unnecessary reordering due to waiting for PDCP PDUs already discarded in the transmitter side.

Proposal 3:
RAN2 is respectfully asked to study MAC PDU format which can avoid unnecessary PDCP reordering due to PDCP SDU discard and SN gaps.
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